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Executive summary

Bosnia and Herzegovina (BiH) has maintained economic stability in the past decade despite significant
shocks, but its development has come with major environmental and health impacts. BiH has maintained
stable macroeconomic conditions, even during the COVID-19 and post-COVID periods, with single-digit inflation,
fiscal surpluses, and low external current account deficits. Its reliance on fossil fuel technologies, however,
has had devastating natural and human health consequences. The cities in BiH are hotspots for air pollution,
with low air quality standards leading to related mortality rates being 140 percent higher than the European
Union (EU) average. It is the second highest emitter in the six Western Balkan countries (WB6), accounting for
22 percent of the total emissions of the region. BiH is one of the most carbon- and energy-intensive nations
in Europe, with a carbon intensity almost three times the EU average. The high energy intensity indicates
an economy highly reliant on energy for its development, which exacerbates energy poverty concerns for
disadvantaged households. Part of BiH’s economic stability can be attributed to its energy exports of cheap,
lignite-fired electricity, but aging infrastructure and declining coal reserves present concerns about the future
viability of this industry. Together, these negative environmental and health impacts highlight the need for
a green transition, but strategic implementation is necessary to ensure that this is a Just Transition for all.

External drivers and international commitments shape BiH’s climate change policies, but further progress
is needed to step up the country’s climate ambition as well as its capacity to actualize this ambition.
The country is party to the United Nations Framework Convention on Climate Change (UNFCCC) and the
Paris Agreement, and as it is a contracting party to the Energy Community Treaty, BiH has committed to
harmonizing its energy and climate legislation with the EU Acquis communautaire, thus contributing to the
ambition of continent-wide climate neutrality. BiH has explicitly listed a “net zero by 2050” objective in its
draft National Energy and Climate Plan (NECP), but this has not yet been included in any primary legislation.
Long-term strategies outline BiH’'s commitment to climate change mitigation and adaptation, and the legal
bases for this action are being developed and enacted at the entities’ level. Regarding adaptation, while work
has been done to understand the potential flood risk and adaptation measures, little has been done for other
climate and environmental risks. According to the World Bank’s Climate Change Institutional Assessment
(CCIA), while BiH’s public finance and accountability measures are more advanced than most WB6 countries,
its overall institutional maturity in addressing climate change is still nascent. While individual institutions
address specific aspects of climate action, coordination between ministries and political entities is lacking.
The importance of human capital should also be highlighted, as low educational outcomes and persistent
inequalities in education undermine BiH’s ability to smoothly implement a green transition. Developing its
human capital will be critical in ensuring it has the skills necessary to respond to changing demands on the
path toward net zero.

BiH is exposed to several natural hazards due to its geographical location and climate. These hazards,
including floods, landslides, earthquakes, wildfires, and heat waves, have significantly impacted the nation
over the past few years. Notably, the devastating floods of 2014, caused by record-breaking rainfall, impacted
1 million people across 70 administrative units, resulting in 25 fatalities and US$2.14 billion in damages,
equivalent to 15 percent of the country’s gross domestic product (GDP). In 2014, BiH ranked third globally
in terms of total losses and damages incurred by climate events, as per the Climate Risk Index. Subsequent
floods in 2020, 2021, and 2023 underscore the persistent risk and potential devastation from flooding.
Similarly, wildfires have surged in frequency and intensity, affecting approximately 350,000 hectares of
land (7 percent of the country’s territory), with losses totaling tens of millions of dollars. These climate-
induced hazards exacerbate challenges across vital sectors. Agriculture, contributing to 7.6 percent of GDP
and employing 20 percent of the workforce, faces substantial losses due to extreme temperatures and heat
stress, with the 2012 drought resulting in US$1.65 billion in agricultural losses, destroying nearly 70 percent
of vegetables and corn in inland regions and reducing energy production by about 25 percent. Water resources
and management are also under strain, with increasing temperatures and decreased precipitation leading
to more frequent droughts and floods, disrupting electricity generation and the tourism sector. BiH could
suffer substantial economic damages from climate change under all greenhouse gases (GHGSs) representative
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concentration pathways (RCPs). In the absence of any investments to adapt to a changing climate, the
potential impact to GDP of the combined damages from riverine foods, drought impact on wheat and maize,
and impact of heat stress on labor is expected to be around 14 percent of GDP in 2050 under RCP 4.5 with
trend growth and 13 percent of GDP under the same RCP in 2050 with optimistic growth. The damages in
2050 GDP under RCP 2.6 and RCP 8.5 are 16 percent of GDP and 14 percent of GDP respectively under
trend growth and 15 percent and 13 percent respectively under optimistic growth. In all cases, more than 90
percent of the combined damages come from riverine flooding. In looking at damages under RCP 2.6 and RCP
8.5, damages from labor heat stress increase with the higher RCPs, damages from riverine flooding decrease
with higher RCPs, and damages from droughts vary across RCPs. It should be emphasized that modeling the
effects of natural hazards and climate change on GDP is not straightforward, and expected average impacts
can hide how dramatic individual events can be. Finally, this vulnerability to climate change is compounded by
the backdrop of depopulation and the predominantly rural landscape, creating socioeconomic vulnerabilities
impacting the populations capacity to address climate change.

The costs of action to invest in adaptation are high, but the benefits of action can be even higher. BiH would
need to invest in US$6.8 billion (in 2020 dollars, undiscounted) over the next decade to protect people and
property from the damaging and escalating impacts of climate change (Figure ES.1). This initial comprehensive
adaptation investment package would cost equivalent to around 0.6-1 percent of GDP per year until 2050.
Investments in adaptation will yield a “Triple-A Dividend,” which includes three types of benefits: avoided
losses, accelerated economic potential, and amplified social and environmental co-benefits. Implementing
adaptation climate actions in Bosnia and Herzegovina greatly reduces human and economic losses from
disasters and climate events and facilitates human capital development.

FIGURE ES.1. Summary of adaptation investment narrative
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Note: GDP = gross domestic product, RCP = representative concentration pathway, BCR = benefit-cost ratio.

* The macroeconomic model yields annual estimates for damages based on the expected annual loss from each climate hazard. The
expected damages are projected to grow over time, reflecting increasingly unpredictable and volatile climate conditions. Combined
damages from the drought impact on maize and wheat, heat stress on labor productivity, and riverine floods, are estimated to be 14
percent of GDP under RCP 4.5 in 2050 for BiH.

Adaptation investments can be a precursor to employment growth and improvement of skills, and
increased trade opportunities often follow in the wake of these adaptation projects, further bolstering
the case for a proactive approach to climate resilience. In BiH, the implementation of climate resilience
initiatives has yielded significant returns. Notably, each Euro invested in these measures translates into returns
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ranging from €1.06 to €14.15, underlining the robust economic viability of climate adaptation. These strategic
investments not only stimulate economic growth but also foster employment opportunities and promote the
cultivation of sustainable and climate-resilient urban centers. The integration of risk information into the
planning, design, and maintenance stages of all infrastructure investments should be encouraged. Moreover,
investing in nature-based solutions (NBS) promotes adaptation while yielding substantial co-benefits for the
ecosystem and local communities, especially the vulnerable and those in the mountainous and downstream
areas. NBS for flood prevention can yield high net benefits, with benefit-cost ratios (BCRs) that are generally
greater than 2 and can be up to 12 for peatland restoration and up to 18 for floodplain restoration. Lastly,
investing in human capital helps adapt systems through improved education and productive skills, identifying
health issues early, and protecting vulnerable populations from impoverishment.

Accelerating the energy transition to achieve economy-wide net zero emissions in BiH by 2050 is
feasible, but it would require radical transformation and decisive action. An energy system modeling
analysis was carried out as part of the WB6 Country Climate and Development Report (CCDR) to assess
sectoral decarbonization pathways for the WB6 countries. BiH’s existing climate policy measures listed in the
National Energy and Climate Plan (NECP) are already somewhat ambitious, but much more needs to be done
to reach net zero by 2050. In a net zero world, lignite power plants would be decommissioned by 2050, solar
and wind capacities would require large investments in the short-term, and hydropower and battery storage
would support balancing the intermittency of renewable energy sources (RES). In addition, energy efficiency
improvements across the transport, building, and industrial sectors will be critical to reducing energy demand,
coupled with electrification, and switching to cleaner energy sources.

In terms of macroeconomic fiscal impact, the net zero by 2050 target can be achieved, but given BiH’s
current economic trends, it will have some dampening effects on the economy. The GDP growth rates for
BiH average about 2.2 percent per annum up till 2050 under trend growth and3.5 percent per annum under
optimistic growth for the same period. Compared to the reference energy scenario,* an additional US$0.5
billion (in 2020 US$ terms) until 2030 and US$5.8 billion (in 2020 US$ terms) until 2050 (expressed in
present values) would be needed to achieve economy-wide net zero emissions, which is equivalent to about
1.8 percent of GDP per year on average until 2050. The investment would be primarily in the power sector,
with the development of additional solar and wind capacity. Investment in electric vehicles (EVs) will largely
substitute investment in new combustion engine vehicles. The impact of decarbonization investments on
domestic output would be modest relative to the significant emissions reductions caused by the investments,
with GDP per capita being approximately 1.2 percent lower in 2050 compared to the reference scenario under
both trend growth and optimistic growth.

At the private sector level, commercial banks and firms have much to contribute on supporting both
mitigation and adaptation action in BiH. Under a net-zero emissions trajectory for BiH, the private sector
is expected to do most of the investment in decarbonization (88.3 percent), especially in the transport,
buildings, and power sectors. In terms of supporting investment in adaptation, BiH needs to build better
capacity in the public sector to assess risks and to leverage private finance, while strengthening its capacity
to access EU and international donors, such as the Adaptation Fund, the Green Climate Fund, and the Special
Climate Change Fund. International financial institution (IFIs) and domestic development banks could work in
partnership with commercial banks on the creation of special credit lines to invest under favorable conditions
in low-carbon technologies. For instance, international banks with subsidiaries in the BiH could use capital
optimization instruments and guarantees to reduce the regulatory risk weighting applied to their mandatory
and voluntary reserves at the consolidated level, freeing up capital to finance climate mitigation and adaptation
projects. Additionally, through public-private partnerships, BiH can promote private investment in municipal
services (such as pilot projects for district heating) and seek international technical assistance from IFls for
structuring these projects.

1 This modeling scenario represents an unconstrained least-cost evolution of the energy system. No specific assumptions are made on the
introduction of new policies supporting decarbonization, and the evolution of the energy system is purely driven by economic considerations.
This scenario is incompatible with the WB6 countries’ aspirations of EU integration and their existing climate change commitments, but it
provides a comparable baseline across the six countries for the other decarbonization scenarios.
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BiH needs to ensure competitive neutrality and incentivize climate actions within state-owned enterprises
(SOEs). BiH has the second largest state footprint in high-emitting sectors across the Western Balkans, after
Serbia. The strong participation of the state was found to be associated with lower business dynamism,
discouraging new firms from entering markets, curbing private investment, and potentially slowing the
transition to a greener, more sustainable economy. By strengthening the competition framework and ensuring
competitive neutrality, BiH can level the playing field between public and private companies and attract
private investment on climate. Furthermore, BiH can incentivize climate action within SOEs by improve their
corporate governance and by fostering collaborations between SOEs and private firms.

BiH needs to develop its green debt market to support climate investment. The market for thematic (green,
social, sustainable, and sustainability-linked) bonds in the Western Balkans, especially in BiH, is still at an
early stage. The first green bond in BiH was issued by Nasa Banka on the Banja Luca Stock Exchange for
US$2.3million in 2023 (BAM 4.2 million). For this market to scale up and have a significant impact, BiH needs
to implement a sustainable finance framework (in alignment with the EU) with a green taxonomy that can
help investors to identify green investment opportunities unambiguously and enable financial institutions to
develop new instruments at scale.

The green transition will have to be designed and implemented in a just manner. The net zero transition
will have a distributional impact on household consumption due to variations on generation and supply costs,
potentially leading to changes in the prices of energy and non-energy products. The government should focus
on targeted support to households, incorporating revenue recycling, to soften potential effects on those who
are less well-off. Therefore, careful consideration is needed to ensure a Just Transition for all and to prevent
the worsening of energy poverty.

The note ends with a summary of detailed recommendations for policy reforms and investments, along
with the associated complexities and timelines for implementation. The recommendations focus on what
could and should be done in the short term (until 2030), with an eye to laying the groundwork for the scale-up
of climate action in the subsequent decades. The recommendations span across resilience and adaptation,
decarbonization and mitigation, macroeconomy and financing, and institutional and regulatory readiness for
climate action.
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1.1. Climate and the development context

Bosnia and Herzegovina (BiH) is the second largest economy in the Western Balkans. Based on GDP
data from 2022 (in purchasing power parity terms), BiH is 1.3 and 1.5 times the size of Albania and North
Macedonia, respectively, and about half the size of Serbia. However, from a development and prosperity
point of view, as measured by gross national income per capita (in purchasing power parity terms), BiH lags
Montenegro and Serbia and exhibits roughly the same income level as North Macedonia.

BiH has shown macroeconomic stability and resilience over the past decade, including during the
COVID-19 and post-COVID periods. These have been largely facilitated by three economic anchors: the
currency board (which ties the BiH marka to the euro), the state-wide collection of indirect taxes through
Indirect Taxation Authority, and European Union (EU) membership prospects. Macroeconomic stability is
reflected in a consistently low single-digit inflation and fiscal surpluses, on average, at the consolidated BiH
level, and is further supported by low single-digit external current account deficits financed in part by net
foreign direct investment (FDI) inflows. Public debt is hovering around 30 percent of gross domestic product
(GDP).

EU accession, coupled with changes in the regulatory and trade environments, can offer opportunities
to revive growth in a sustainable manner. Accession to the EU can be an anchor for future growth and
development. In the context of limited fiscal space and ability to attract investment, firms in BiH can seek EU
funds for research, development, and innovation in green and digital technology. The EU Growth Plan for the
Western Balkans incentivizes the region’s preparations for EU membership and accelerates reforms via the
€6 billion Reform and Growth Facility in 2024-2027, with €1085 million tentatively allocated to BiH, subject
to the achievement of the payment conditions.

BiH has a unique political structure established by the Dayton Agreement in 1995. It consists of two
entities: the Federation of Bosnia and Herzegovina (FBIH), and Republika Srpska (RS), each with its own
government (parliament in FBIH and National Assembly in RS). Within FBIH, the political structure is further
partitioned into 10 cantons. These cantons are semiautonomous administrative units, each with its own
government and specific jurisdiction over various local matters. Finally, in addition to these entities and
cantons, there is the Bréko District, which is a separate, self-governing administrative unit.

In line with its political structure, BiH operates under a distinctive fiscal structure, characterized by its
two largely autonomous entities. Each entity has its own fiscal revenues, except for value added tax (VAT),
which is collected at the BiH level and then distributed among the BiH institutions, entities, and the Brcko
District. The spending policies of BiH institutions and each entity are independent, with each having its own
budget and spending priorities. Even entities have separate fiscal rules. This decentralization allows for a
large degree of fiscal autonomy, enabling each entity to tailor its fiscal policies to its specific needs and
circumstances. At the same time, it also presents challenges in terms of fiscal coordination and consistency
across BiH.

BiH is one of the most carbon- and energy-intensive nations in Europe; this challenge is intertwined
with energy poverty concerns. In 2022, BiH was among the top-ranked European countries in terms of CO,
emissions per unit of GDP at purchasing power parities, being nearly three times more carbon-intensive than
EU-27 (Figure 1.1).2 The residential sector accounts for the highest share of total final energy consumption
(42 percent)® and the relatively high energy intensity of BiH’s economy puts upward pressure on consumers’
energy bills, exacerbating energy poverty among disadvantaged households. Approximately 35 percent of the
BiH population spends 10 percent or more of their average monthly expenditure on energy bills,* a typical

2 See Eurostat 2021 Total energy supply at
https://ec.europa.eu/eurostat/databrowser/view/nrg_bal_s/default/table?lang=en&category=nrg.nrg_quant.nrg_quanta.nrg_bal

3 See Eurostat 2021 Final energy consumption by sector at https://ec.europa.eu/eurostat/databrowser/view/ten00124/default/table?lang=en.

4 World Bank estimates based on ECAPOV (a World Bank data repository that harmonizes nationally representative household surveys).
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threshold for energy poverty. Therefore, any decarbonization efforts that may result in energy price increases
need to be accompanied by targeted measures to protect the most vulnerable. All this suggests that BiH has
a challenging pathway towards its net zero objective; however, there are opportunities to deploy cost-effective,
win-win measures such as energy efficiency improvements.

FIGURE 1.1. Energy intensity versus carbon intensity of European countries
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Energy-related emissions dominate the country’s greenhouse gas (GHG) emissions profile, demonstrating
a significant decarbonization potential in the electricity and heat and transport sectors that are
particularly dependent on fossil fuels. BiH is the second highest emitter in the Western Balkans region,
accounting for 22 percent of total emissions in 2019.5 Energy-related emissions (that is, from fuel combustion
and fugitive emissions) account for 83 percent of the country’s total emissions, including 52 percent coming
from electricity and heating, 16 percent from the transportation sector, and 9 percent from manufacturing
and construction. Agriculture is responsible for 10 percent of the emissions. Forests represent a significant
carbon sink in BiH, although the sink capacity of the land use, land use change, and forestry (LULUCF) has
declined by 40 percent in the period 1995-2019 (Figure 1.2)

The energy supply in BiH is predominantly based on lignite or coal and oil petroleum products; therefore,
the decarbonization paths will require replacement of fossil fuels by lower-carbon energy sources in all
sectors and especially in power and heat and transport.

Cities in BiH are hotspots for air pollution, which is one of the most significant environmental and health
risks. BiH’s air pollution levels are often higher than the World Health Organization’s (WHO) air quality
guidelines. For example, particulate matter PM,, concentration levels exceeded the daily WHO limit during
89 days in Sarajevo and 168 days in Zenica in 2017.° The RS Republic Hydro-Meteorological Institute also
reports PM,, concentration levels exceeding annual mean WHO limits for several months in some cities.”
Exposure to severe air pollution is responsible for premature deaths, estimated at nearly 3,300 annually.®

5 To avoid COVID-related distortions, 2019 is used as final historical emissions year.

6 UNEP (United Nations Environmental Programme). 2021. “Air Pollution in the Western Balkans Key messages for policymakers and the public*.
Assessment report.

7 Pepublic Hydro-Meteorological Institute. 2024. U3BjeluTaj 0 kKBaAUTETY Basayxa y Penybaunuu Cpnckoj 3a Mjecel, 3a jya 2024. ToanHe; U3BjewTaj
0 KBaAMTETY Basayxa y Penybanuu Cpnckoj 3a Mjecel 3a aBryct 2024. ropuHe

& World Bank. 2019. “Air Pollution Management in Bosnia and Herzegovina“. Report No: AUS0001227, Washington, DC.
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In 2019, annual mortality rates due to PM,.° in BiH were 140 percent above the EU-27 average.'® The main
sources of air pollution include lignite power stations, aging vehicle fleets, and inefficient domestic heating
systems that burn coal or firewood. Implementation of the EU environmental standards is expected to improve
the situation, but BiH is still in the process of transposing the EU requirements into national legislation.**
The country is breaching the Large Combustion Plants Directive as it continues to operate two thermal power
plants despite the expiration of their limited lifetime derogation period.*?

FIGURE 1.2. GHG emissions by sector in BiH (2019)
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Source: Climate Watch 2023.
Note: To avoid COVID-related distortions, 2019 is used as final historical emissions year. GHG = greenhouse gas; IPPU = industrial
processes and product use; LULUCF = land use, land use change, and forestry; MtCO,eq = million tons of CO, equivalent.

Decarbonization of the power sector is challenging as the country and both its entities aim to maintain
power export revenues; however, current reliance on coal-fired power generation gets increasingly
problematic. BiH has been a net electricity exporter for the last two decades. Power exports have enabled the
country’s utilities to cover financial losses from sales on the domestic market, where the regulated residential
prices are among the lowest in Europe in both absolute terms and at purchasing power parity.*® BiH and its
entities have repeatedly expressed the need to remain a net electricity exporter going forward. this objective
is included in the energy strategies of both FBIH and RS. Over 60 percent of the country’s electricity was
generated by coal-fired power plants, another 37 percent by hydro plants, and only around two percent by wind
and solar in 2021. Lignite-fired generation is the cheapest option, but all coal plants (except Stanari) are 35
to 57 years old, reaching a milestone regarding compliance with the EU’s Large Combustion Plant Directive.**
Therefore, huge investments are required in modernization and/or replacement of lignite-fired units to
continue reliable power supply while complying with environmental standards. Until recently, there were plans

9 PM, . refers to particulate matter 2.5 micrometers and smaller. It is particularly harmful to health because it can travel deeply into the lungs.

10 Belis et al.. 2021. “Comparison of source apportionment approaches and analysis of non-linearity in a real case model application®“. Figure 4.
https://gmd.copernicus.org/articles/14/4731/2021,

11 EnC (Energy Community). 2022a. “Bosnia and Herzegovina: Annual Implementation Repot“. Vienna.

12 EnC (Energy Community). 2022b. “Secretariat launches dispute settlement procedure against Bosnia and Herzegovina for breaching Large
Combustion Plants Directive in the case of Tuzla 4 and Kakanj 5“. Energy Community News, October 28, 2022.
https://www.energy-community.org/news/Energy-Community-News/2022/10/28.html.

13 BiH had the 7th cheapest electricity price at purchasing power parity out of 36 European countries in 2023-S1.
See data at https://ec.europa.eu/eurostat/databrowser/view/nrg_pc_204/default/table?lang=en&category=nrg.nrg_price.nrg_pc.

14 In particular, Tuzla 3, 4, and 5, and Kakanj 5 and 6 are approaching or have exceeded 50 years in operation, while Tuzla 6, Gacko, and Ugljevik
are about 40 years in operation.
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to build new coal-fired capacity, such as the controversial Tuzla 7 and Ugljevik 3 units. However, the economic
viability of thermal generation is questionable in the longer term because of the aging infrastructure and
the depletion of economically feasible coal reserves as coal extraction becomes progressively challenging
to finance and insure.*® The state-owned power utilities in both entities—Elektroprivreda BiH (EPBIH) and
Elektroprivreda Republike Srpske (ERS) respectively—produce about 80 percent of the country’s coal. Both
ERS and EPBIH face significant challenges in operating their mines and cross-subsidize the poor financial
performance of the mines.®

To maintain energy security and achieve the decarbonization objectives, BiH and its entities need to
attract investment in lower-carbon energy alternatives by removing existing barriers. As the economic
attractiveness of coal-fired generation is expected to decline further, scaling up of hydro, solar, and wind
power seems unavoidable. However, there are structural, technical, and regulatory or institutional obstacles
to private sector participation in renewable energy (RE). BiH has an abundance of water resources but some of
them are shared—not only between the two BiH entities but also with neighboring Serbia. Therefore, regional
political agreements will be required to see some of the most strategic hydro projects succeed. BiH has
many small and large hydropower projects at various stages of development, but many of them face strong
opposition for environmental and biodiversity reasons. In 2022, the FBIH parliament adopted a law to ban the
construction of new small hydropower plants.?’

Phasing out coal is a complex challenge as the transition requires careful consideration of economic,
social, and environmental implications. The retirement of coal power plants and the closure of coal mines
will directly impact coal communities, risking the loss of thousands of jobs and causing social and economic
inequalities, including poverty and reduced access to essential services. Preliminary results from a World Bank
study estimate that approximately 16,200 direct and 4,300 indirect jobs are at risk in BiH.*® Coal phaseout
will also require simultaneous investments in new electricity generation capacity and new approaches to
ancillary services, which may contribute to an increase in electricity prices. The World Bank’s Just Transition
work in BiH revealed the need for high-level political decision-making to drive the overall transitional strategy,
with cantonal and municipal authorities playing an important role. Further, legal land repurposing after mine
closure is complex. The responsibility for mine closure and post-mining land reclamation lies with various
government levels and branches.

Transitioning away from coal also presents a unique opportunity to harness the transformation of the
BiH economy towards a greener and more resilient future. A successful Just Transition approach to coal
mine closure is built upon three pillars: institutional governance, people and communities, and environmental
remediation and repurposing of land and assets (see Box 3.4 in the regional CCDR report). The retiring coal-
based generation will help BiH to meet international commitments as the accession to the EU can be an
anchor for future growth and development. Firms in BiH can seek EU funds for research, development, and
innovation in green and digital technology. The promotion into a greener economy attracts investments in new
power technologies and reduces GHG emissions and local pollution. Mined lands can be rehabilitated and
repurposed for agriculture, light industry, and the commercial or recreational sectors, while former employees
of the mines can be retrained for new roles. This transition can also be an opportunity to develop RE on
former mining lands via private sector participation, such as public-private partnerships (PPPs). Identifying
new economic opportunities with priority work for the current labor force (with retraining) can be a better
economic solution in many cases, compared to social unemployment payments.

15 Coghe, Paolo, and Arjun Flora. 2023. “No Economic Case for New Lignite Plant in Bosnia and Herzegovina. Solar and Wind Offer Safer Returns
and Cleaner Power”. Analytical report, Institute for Energy Economics and Financial Analysis, Lakewood.

16 World Bank. 2024. “Bosnia and Herzegovina - Country Economic Memorandum: Macroeconomics, Trade and Investment (English).”
Memorandum, Washington, DC.

17 Kurtic, Azem. 2022. “Bosnia Greens Celebrate as Federation Bans Small Hydropower Plants.” Balkan Insight, July 27, 2022.
https://balkaninsight.com/2022/07/07/bosnia-greens-celebrate-as-federation-bans-small-hydropower-plants/.

18 World Bank. 2022. “Support to a Just Transition in Coal Regions of Bosnia and Herzegovina.” Presentation on the World Bank’s proposed Just
Transition Roadmap, December 2022.
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The Carbon Border Adjustment Mechanism (CBAM) poses a tangible risk for BiH. BiH is among the most
exposed countries in the region because of significant trade with the EU (including power exports) and
carbon-intensive modes of production. BiH has one of the highest shares of CBAM-applicable goods in its
total exports to the EU, and CBAM-affected exports contribute over 5 percent to the country’s GDP, according
to the current scope of CBAM, which will be broadened going forward.'® While CBAM is expected to have only
a limited long-term macroeconomic impact, the targeted emissions-intensive sectors will be significantly
impacted, leading to output, export, and employment losses due to increased costs associated with high
carbon content. Therefore, both industries and the entities’ governments will need to act to ensure a smoother
transition to lower-carbon processes and minimize the socioeconomic impacts of CBAM.

1.2. Climate change commitments and strategies

BiH’s climate change commitments are driven by its obligations under the United Nations Framework
Convention on Climate Change (UNFCCC) and its orientation towards the EU, as well as by the entities’
policy directions. BiH ratified the Paris Agreement in 2017 and submitted the updated nationally determined
contribution (NDC) in April 2021. The country’s ambition for accession to the EU means an alignment of BiH
with the European Green Deal, thus contributing to the target of Europe becoming the first climate-neutral
continent. This aspiration was affirmed by becoming a signatory to the Sofia Declaration on the Green Agenda
for the Western Balkans (2020). The country’s targets and international commitments are linked with the
objectives and development trajectories of its entities. Table 1.1 summarizes the key laws and strategies
relevant to both mitigation and adaptation at the national and entity level.

TABLE 1.1. Key national laws and strategies
Country

Paris Agreement Strategies Laws
level
Climate
Entry NDC Change and National Energy Law on Law Law on Law on
into last LT-LEDS | NECP | Low-Carbon | Adaptation Strategy Climate | on Air Energy [Renewable
. force | update Development Plan Change | Quality | Efficiency | Energy
BiH Strategy
» v
Apr Apr July . v ’
(Until ) v (Until n/a* n/a* n/a* n/a*
2017 2021 2023 2050) (Until 2025) 2035)

Key entity-level strategies and laws

Energy strategy until 2035, Environment Strategy (2022-32), Strategy for Agriculture Development (202127),
Forest Program of FBiH (2014); Law on Protection and Rescue of People and Material Assets from Natural and Other

FBIH Disasters (2003); Law on Environmental Protection (2021), Law on Energy Efficiency (2017), Law on Use of Renewable
Energy Sources and Efficient Cogeneration (2023)

Energy Strategy until 2035, Environmental Strategy (2022-32), Strategy for Agriculture Development (2021-27),

RS Forest Development Strategy (2011-21); Law on Protection and Rescue in Emergency Situations (2013); Law on

Environmental Protection (2012), Law on Energy Efficiency (2013), Law on Air Quality (2011, 2017), Law on Renewable
Energy Sources (2022)

Source: World Bank compilation from various sources.
Note: LT-LEDS = long-term low-emissions development strategy; NDC = nationally determined contributions.
N/a: not applicable. The legal framework for climate change and other related topics is the responsibility of the entities and the Brcko District.

Long-term strategies are adopted at the state level for both mitigation and adaptation, but the legal
basis for the climate action is the responsibility of the entities. The Climate Change Adaptation and Low
Emission Development Strategy for BiH (2020-30), enacted in 2023, sets medium-term (2030) and long-term
(2050) GHG emission reduction goals and outlines adaptation actions. The national adaptation framework is
further developed in the National Adaptation Plan enacted in 2021, with a clear division of responsibilities

19 World Bank. 2024. “Bosnia and Herzegovina - Country Economic Memorandum: Macroeconomics, Trade and Investment (English).”
Memorandum, Washington, DC.
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between state and entity institutions for implementation of adaptation activities. The updated mitigation
strategy is framed in the draft National Energy and Climate Plan (NECP) to 2030, which is expected to be
adopted by June 2024. An Environmental Protection Strategic Framework is being developed at the country
level. Its thematic group 4 - Air Quality, Climate Change and Energy -identifies the BiH Ministry of Foreign
Trade and Economic Relations as the institution responsible for coordinating the development of climate laws
at the level of the entities and the Brcko District. The entity ministries in charge of environmental protection
and energy and the Brcko District Government are responsible for this activity, in coordination with other
relevant entity-level institutions such as institutes or funds.

1.2.1. Adaptation

Disaster risk mapping is in the early stage of preparation. Within the project “The Flood Hazard and Flood
Risk Maps Project in Bosnia and Herzegovina” financed by the Western Balkans Investment Framework,
the Hydro-Engineering Institute developed 136 flood hazard maps and 152 flood risk maps. The project
was implemented during the 2017-20 period. There are no maps for other hazards, such as earthquakes,
available online.

The integration of climate change in agriculture and forest sector strategies is only nascent. The available
strategies recognize their contribution to mitigation; however, they fall short of providing planning for climate
change adaptation (CCA). In 2021, both entities adopted their Strategy for Agriculture Development for 2021
to 2027 without consideration of the impact of climate change scenarios on agriculture production. RS’s Forest
Development Strategy for 2011-21 does not consider climate change and FBiH’s Forest Program, adopted in
2017, defines five strategic goals related to climate change, mainly focused on monitoring, capacity building,
planning, and increasing of forest areas.

1.2.2. Mitigation

BiH’s mitigation targets are set in the NDC, the Climate Change Adaptation and Low Emission
Development Strategy, and the draft NECP. The NDC sets GHG emissions reductions targets by 2030 and
2050, both conditional and unconditional ones, as summarized in Table 1.2. The low-emissions development
strategy submitted to UNFCC in 2023 envisages a 50 percent reduction of emissions by 2050 compared to
2014, and an 80 percent reduction by 2050 compared to 1990.2° The draft NECP of June 2023 foresees
emission reductions, RE, and EE targets consistent with the targets of the Energy Community Clean Energy
Package adopted in December 2022 (Table 1.2).

TABLE 1.2. Key mitigation targets of BiH

Nationally determined contribution (NDC) Clean Energy Package and draft NECP 2030 targets

GHG emission GHG emission reduction Net GHG Emissions Share of energy .
Final Energy

Consumption
in 2030 (Mtoe)

reduction target for target for 2050 emissions level in from RES in gross
2030 compared to compared to 1990 reduction by 2030 final consumption
1990 levels levels 2030 w.r.t. 1990 MtCO,eq in 2030*

-33.2% (unconditional) —-61.7% (unconditional)

-41.2% 15.7 43.6% 4.3
-36.8% (conditional)* | -65.6 % (conditional)* ? °

Sources: NDC, Bosnia and Herzegovina 2017; NECP, Bosnia and Herzegovina.

Note: * In the case of a conditional target, more intensive international assistance is expected for faster decarbonization of the power
sector with an emphasis on fair transition of mining areas. GHG = greenhouse gas; LULUCF = land use, land use change, and forestry;
MtCO eq = milliontons of CO, equivalent; NECP = National Energy and Climate Plan; RES = renewable energy sources; w.r.t. = with respect to.

20 See the 2020-2030 Climate Change Adaptation and Low Emission Development Strategy for Bosnia and Herzegovina at
https://www.undp.org/bosnia-herzegovina/publications/climate-change-adaptation-and-low-emission-development-strategy-bih.
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A mid-century net zero target is envisaged, which would strengthen the country’s commitment to climate
change mitigation. The draft NECP explicitly mentions the objective of carbon neutrality by 2050, which is
not the case of many other WB6 countries. However, this net zero objective is not included in the primary
legislation of BiH or its entities yet, nor in the LT-LEDS to 2050. The country aims to partly close thermal power
plants by 2030, and the draft NECP does not mention the construction of any plants using fossil fuels.

The monitoring, reporting, and verification (MRV) framework is being developed. The responsibility for
MRV and GHG inventory development is assigned to relevant institutions of RS, FBiH and Brcko District.
Discussions are ongoing within the country about the role that the entities and the state ministry will play in
the operation of the GHG emissions inventory and data maintenance for the whole country.

1.3. Institutions, policies, and capacities

Overall, BiH features a nascent institutional maturity for addressing climate change according to the
World Bank’s Climate Change Institutional Assessment (CCIA). The CCIA examines countries’ capacity to
plan, implement, and sustain climate change policies over multiple political cycles by analyzing 74 indicators
across 5 pillars. The indicators measure different aspects of countries’ institutional maturity for climate
action as nascent, emerging, or established, with further breakdown within each category. Given the fact
that the CCIA is a point-in-time analysis, the findings may not capture recent developments due to the rapid
pace of regulatory and institutional development across the region. Nevertheless, it serves as a useful
empirical baseline to highlight achievements and gaps across the region, helping to inform peer learning and
innovation in climate action. Annex A outlines the CCIA methodology and summarizes the CCIA results, which
demonstrate that BiH’s institutional maturity is slightly more advanced than the Western Balkans average in
the Public Finance and Accountability pillars but less advanced in the other three pillars. The level of ability
and action varies among the five pillars, as demonstrated in Figure 1.3.

FIGURE 1.3. BiH institutional maturity for climate action: Overview by CCIA pillar
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Sources: Country Institutional Capabilities for Climate Change Action: Western Balkans CCIA (forthcoming); D4C National Climate Actions
Strategies and Policies Database (NCASPD) (2023).

The organizational structures, capacities and coordination mechanisms for climate action are not
sufficient. The coordination/harmonization role for climate change and relevant international agreements
is assigned to the BiH Ministry of Foreign Trade and Economic Relations, while FBiH Ministry of Environment
and Tourism and RS Ministry of Spatial Planning, Construction and Ecology are responsible for climate change
at the entity level. The responsibilities and jurisdictions for disaster risk management (DRM) are defined in
national and entity-level laws; however, the available capacities are not sufficient. There is no specific plan for
increasing capacities for climate action or DRM. Coordination among various institutions needs improvement.
The existing body mandated to advise and coordinate the work on environmental protection at state and
entity levels has no specific jurisdiction for climate change and does not meet regularly.

Integration of climate considerations into public finance and public investment management (PIM) is
slightly more advanced in BiH compared to the WB6 average. The introduction of tracking expenditures
for climate-responsive capital expenditures (CAPEX) is on the way, supported by different donors. There is
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an obligation at the state level to integrate climate change into budget documents and medium-term fiscal
and expenditure frameworks, but it is not consistently implemented in practice. Climate-informed PIM is
still nascent. Although climate impact is considered one of the criteria in assessing the relevance of capital
investment projects, there is currently no official guidance on climate proofing. Sustainable procurement
practices are in early stages but are gradually gaining traction. The legal basis for green public procurement
(GPP) is not in place, but GPP principles are encouraged through various guidelines and strategies adopted
by FBiH and RS.

The legal framework enables the use of climate finance instruments. Two funds have been established
at the entity level: the Environmental Protection Fund of the Federation of Bosnia and Herzegovina and
the Environmental Protection and Energy Efficiency Fund of the Republic of Srpska. Both funds finance
environmental protection projects, including climate mitigation and adaptation measures. The financing
is partially sustainable as the funds are replenished primarily from the fuel consumption levy. Financial
instruments for emergency response and early recovery are in place in both entities. BiH has also established
mechanisms to track disaster-related expenditures, ensuring that funds are used effectively and transparently.
There are some efforts underway to develop and implement financial incentives for climate adaptation and
resilience.

While the country’s entities have a functional mandate to engage in mitigation, the local self-
governments (LSGs) and state-owned enterprises (SOE) have limited obligations relevant to climate
change. Legislation in force obliges FBiH and RS to prepare entity energy and climate plans, expected to
be harmonized with the NECP. The only obligation of LSGs relevant to mitigation is obligatory enactment
of EE programs and waste management plans. However, there are no binding targets. All other activities
are done on a voluntary basis, such as the Covenant of Mayors and development of Sustainable Energy
and Climate Action Plans (SECAPs). There are no obligations of state-owned companies related to climate
change; however, the emission-intensive companies are expected to be affected by the planned emissions
trading system (ETS), anticipated in the NECP.

In BiH, the state not only intervenes in markets relevant to decarbonization as a regulator but also
as an economic agent, that is, by directly managing SOEs.?! With 62 businesses of the state (BOS)??
(businesses where the state holds more than 10 percent of shares),?® BiH has the second highest presence
of BOS in high-emitting sectors across the Western Balkans, after Serbia.?* This is important for BiH’s
mitigation agenda as a large state footprint was found to be associated with lower business dynamism,
discouraging new firms from entering markets, curbing private investment, and potentially slowing the
transition to a greener, more sustainable economy.?®> Moreover, as they are not profit-maximizing, BOS are
known to reduce the effectiveness of market-based policies (for example carbon pricing) or distort the
playing field and hinder the needed private investments in reducing the carbon intensity of high-emitting
sectors such as power and heat or cement.

The presence of BOS is also important for BiH’s climate adaptation agenda. With 255 BOS (or 60 percent
of all BOS in BiH) operating in climate-vulnerable sectors, the country experiences a high exposure to climate
risks through these companies, in line with 63 percent on average across WB6 countries, but significantly
above the global average of 44 percent. The fact that many of these BOS are performing poorly and are
often owned by municipalities has implications for financing and coordinating the climate agenda in BiH (see
section 4).

21 When the State acts as a regulator, it supervises and controls economic agents, which supply products and services. The State does that through
the exercise of legal powers—control regulation—but without directly interfering in the market. When the State acts as an economic agent, it
assumes a direct participation in the market by supplying goods and services through a state-owned enterprise.

22 World Bank Global Businesses of the State (BOS) database. Employment data coverage for Serbia: 91 percent, revenue data coverage: 90
percent, profit/loss data coverage: 90 percent; data entry 2019.

23 The term “businesses of the state” (BOS) refers to all businesses owned by the state with a holding >10 percent, both directly or indirectly (for
example, owned through subsidiary holdings), differentiating BOS from SOEs which are often companies where the state has a controlling stake.

24 Compared to 121 BOS in Serbia, 27 in North Macedonia, 19 in Albania, 14 in Montenegro, and 13 in Kosovo.
25 World Bank. 2023. “The Business of the State“. Washington, DC: World Bank.
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BiH’s mechanisms for climate action accountability are more advanced than the WB6 average but could
be strengthened further. General public participation for climate policy is ensured by the rules related to the
development of policy documents. However, the audit institutions on state or entity levels are not mandated
for the evaluation of climate policy implementation. Courts have the authority for environmental crime;
however, exercising this authority is still nascent.

Human capital in BiH will be critical for climate action, yet it will need significant investments. The
Human Capital Index score is 0.56,%° meaning that almost half of the human potential in the country is not
utilized. Results of the Program for International Student Assessment (PISA) 2018 assessment indicated
that half of 15-year-olds are functionally illiterate and approximately three years behind their peers in the
Organization for Economic Co-operation and Development (OECD) area,?” whereas the 2019 Trends in
International Mathematics and Science Study indicated that around a quarter of fourth graders do not reach
the lowest level of achievements in mathematics and natural sciences. The students attending schools in
rural areas are even less likely to attain the lowest level of achievement. This is against the background of
weak labor market outcomes and a shrinking workforce due to population aging and emigration. Roughly 50
percent of the working-age population are employed—the second lowest in the region. Women are more than
25 percentage points less likely to be employed than men—also the second largest gap in the region.?® The
country faces exacerbated threats to human health from climate change due to the public health sector’s
low adaptive capacity. Among the challenges, the lack of consistent statistical data for monitoring specific
diseases obscures efforts to track climate-related health risks.?® 3° Limited data and research on the climate
impacts of health,?! especially for diseases most impacted by climate change, such as cardiovascular and
pulmonary diseases,30 present a significant challenge. While some reports address climate change issues
in the country, there is no established system for monitoring the incidence of certain diseases linked to
climate parameters and subsequent natural disasters.32 33 This lack poses a challenge to developing climate-
health preparedness and management in the health system. Additionally, there is limited health financing
in Bosnia and Herzegovina which limits the resources available for climate-related health resilience.?* As a
result, investments in human capital are critical to ensure that ’s labor force can respond to the changing
demand for skills brought about by the green transition, as discussed below.

26 The index is a summary measure of the amount of human capital that a child born today can expect to acquire by age 18, given the risks of poor
health and poor education that prevail in the country where she lives.

27 Bosnia and Herzegovina did not participate in the PISA 2022 assessment.

28 International Labour Organization. 2022. “Labour Force Surcey 2022*.
https://webapps.ilo.org/surveylib/index.php/catalog/8411/study-description

2% South-Eastern Europe Health Network. 2019. “Meeting Report - Seehn Expert Meeting - Reducing Health Impacts Of Polluted Air-strengthening
Health Systems And Multisectoral Response In See“.
http://seehn.org/web/wp-content/uploads/2021/06/MEETING-REPORT-SEEHN-Air-Rev-2.06.2021.pdf

30 UNDP and INC. 2009. “Initial National Communication (Inc) Of Bosnia And Herzegovina Under The United Nations Framework Convention On
Climate Change (Unfccc)“. https://unfccc.int/resource/docs/natc/bihncl.pdf

3130 BiH. 2021. “Bosnia and Herzegovina National Adaptation Plan - NAP“.
https://unfccc.int/sites/default/files/resource/NAP-Bosnia-and-Herzegovina%20.pdf

32 BiH. 2014. “First Biennial Update Report Of Bosnia And Herzegovina Under The United Nations Framework Convention On Climate Change*.
https://unfccc.int/sites/default/files/resource/bosherz1Eng.pdf

33 UNDP and GEF (Global environment Facility). 2021. “Fourth National Communication Of Bosnia And Herzegovina Under The United Nations
Franework Convention On Climate Change“. https://unfccc.int/sites/default/files/resource/FNC%20BiH_ENG%20fin.pdf

34 World Bank. 2022. Working Towards People-centered Health Care In Bosnia And Herzegovina.
https://blogs.worldbank.org/europeandcentralasia/working-towards-people-centered-health-care-bosnia-and-herzegovina
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Adaptation risks and
opportunities



2.1. How is a changing climate affecting risks and opportunities?

BiH, a country located in Southeastern Europe, is exposed to several natural hazards due to its
geographical location and climate. These hazards include floods, landslides, earthquakes, and extreme
events such as wildfires and heatwaves. The impact of these hazards varies depending on geography,
exposure levels, vulnerabilities of local communities, and their capacity to respond. Recent climate research
in BiH indicates heightened frequency and intensity of extreme weather events in the southern, northern, and
northwestern regions, posing significant risks to the country’s development and well-being. These events
occur annually, and the climate shows increasing variability throughout the year, with rapid transitions from
extreme cold to warmth and heavy rainfall to dry spells.®® However, the changing climate also presents
opportunities for adaptation and resilience-building, which can yield substantial social, economic, and
environmental benefits if properly harnessed. Table 2.1 presents the country’s main hazards along with the
corresponding risk levels.

TABLE 2.1. Main hazards in Bosnia and Herzegovina and associated risk levels

Hazard Risk level

River flood High
Urban flood High
Landslide High
Wildfire High
Extreme heat Medium
Coastal flood Medium
Earthquake Medium
Water scarcity Medium

Source: World Bank and GFDRR 2023.

BiH faces heightened vulnerability to climate change due to its geographic positioning and specific
economic factors. Over the past two decades, the country has witnessed a series of substantial losses
stemming from disasters and extreme climate events, which have impacted various sectors such as agriculture,
water management, and forestry. These events have not only led to economic setbacks but have also posed
long-lasting challenges for the nation’s overall development and stability.

The 2014 floods serve as a prime example of the impact of climate events in BiH, having been caused
by the heaviest rainfall on record. The floods had a significant impact on the country, affecting 1 million
people in 70 administrative units (municipalities) and causing 25 fatalities. Estimated damages and losses
amounted to US$2.14 billion, equivalent to nearly 15 percent of the country’s GDP and a slowdown of the
predicted economic growth was estimated to be of 1.1 percent.3® The country ranked third in terms of total
losses and damages caused by climate events, according to the Climate Risk Index in 2014 (Kref et al. 2015).
The environmental impact of the 2014 floods was also considerable. The floods caused widespread soil
erosion and pollution of water bodies, which had long-term effects on the environment. It also led to the loss
of biodiversity, with many species of plants and animals being affected.

In the past decade, floods in BiH have become rather frequent, also occurring in 2010, 2021, and, most
recently, in May 2023. While these floods affected fewer administrative units and resulted in fewer fatalities
compared to the devastating floods of 2014, they still had significant economic and environmental impacts,
underscoring the ongoing risk and potential devastation from floods in the country.

35 See the Bosnia and Herzegovina National Adaptation Plan (NAP) at
https://unfccc.int/sites/default/files/resource/NAP-Bosnia-and-Herzegovina%20.pdf.

36 Government of Bosnia and Herzegovina. 2014. “Bosnia and Herzegovina Recovery Needs Assessment.” Press Release, June 18, 2014.

12

Country Climate and Development Report: Western Balkans 6. Bosnia and Herzegovina Country Compendium.


https://unfccc.int/sites/default/files/resource/NAP-Bosnia-and-Herzegovina%20.pdf

TABLE 2.2. Summary of damages and losses (2014 floods)

Sector DET) EF-CT Losses Total
Agriculture 204,090,000 162,070,000 366,160,000
Education 15,720,000 1,300,000 17,020,000
Energy 97,140,000 102,280,000 199,420,000
Floods protection 96,300,000 - 96,300,000
Health 11,330,000 92,180,000 103,510,000
Housing and household items 830,800,000 55,600,000 886,400,000
Livelihoods and employment 677,800,000 873,260,000 1,551,060,000
Public services and facilities 35,920,000 17,700,000 53,620,000
Transport and communications 511,960,000 168,080,000 680,040,000
Water and sanitation 10,640,000 4,050,000 14,690,000
Gender - 16,550,000 16,550,000
3,984,770,000 BAM
Total 2,491,700,000 BAM 1,493,070,000 BAM US$2,140,000,00£

Source: Recovery Needs Assessment in BiH.
Note: BAM = Bosnia and Herzegovina convertible marka.

Increased frequency of heavy rainfall and floods have far-reaching effects on human health. They do
not only result in death, injury, or disease, but also indirectly impact human health by disrupting the health
care system through destruction of health infrastructure.®” For instance, more than 60 health facilities were
destroyed following floods in May 2014, in BiH, Serbia, and Croatia.®® This compromised health infrastructure
translates to a constrained capacity within the health system that limits the country’s ability to effectively
address and manage any surge in climate-related health risks. Furthermore, the flooding in 2014 led to the
presence of animal carcass and debris, posing potential health risks.®® Climate change and its associated
hazards increase the vulnerability of communicable diseases, with documented evidence of dengue vectors
in the country stemming from climate change.*° Floods increase the risk of vector-borne disease transmission
by expanding the number and range of vector habitats. Notably, floods in BiH have increased the risk of
transmissions of vector-borne diseases, including the West Nile virus.** The climatic conditions in the country
also create a conducive environment for ticks.*? Between March 2017 and April 2020, the activity of ticks
in the country was found to be highest in May and June, when mean monthly temperatures fall between
13°C and 20°C. Further, increased relative humidity and average monthly rainfall contribute to heightened
movement of ticks.*® This poses a risk to human health as the pathogens from ticks can be transmitted
through bites and lead to illnesses such as Lyme disease.**

37 UNFCCC (United Nations Framework Convention on Climate Change). 2009. “Initial National Communication (INC) Of Bosnia and Herzegovina
Under the United Nations Framework Convention on Climate Change (UNFCCC) “. Banja Luka.

38 ECDC (European Centre for Disease Prevention and Control). 2014. “Floods in Bosnia and Herzegovina, Croatia, and Serbia: Communicable
Disease Risks.” Rapid Risk Assessment, Solna.

3% ECDC (European Centre for Disease Prevention and Control). 2014. “Floods in Bosnia and Herzegovina, Croatia, and Serbia: Communicable
Disease Risks.” Rapid Risk Assessment, Solna.

40 Bouzid, Maha, Felipe J Col6n-Gonzélez, Tobias Lung, lain R Lake, and Paul R Hunter. 2014. “Climate Change and the Emergence of Vector-Borne
Diseases in Europe: Case Study of Dengue Fever.” BMC Public Health 14 (781). https://doi.org/10.1186/1471-2458-14-781.

4 ECDC (European Centre for Disease Prevention and Control). 2014. “Floods in Bosnia and Herzegovina, Croatia, and Serbia: Communicable
Disease Risks.” Rapid Risk Assessment, Solna.

42 Omeragié, Jasmin, Sabina Serié-Haraéié, Darinka Klarié Soldo, Naida Kapo, Nihad Fejzié, Vedad Skapur, and Jolyon Medlockc. 2022. “Distribution
of Ticks in Bosnia and Herzegovina.” Ticks and Tick-Borne Diseases 13 (1). https://doi.org/10.1016/j.ttbdis.2021.101870.

43 Omeragic¢, Jasmin, Sabina éerié-Haraéié, Darinka Klari¢ Soldo, Naida Kapo, Nihad Fejzi¢, Vedad §kapur, and Jolyon Medlockc. 2022. “Distribution of
Ticks in Bosnia and Herzegovina.” Ticks and Tick-Borne Diseases 13 (1). https://doi.org/10.1016/].ttbdis.2021.101870.

44 “Tick-Borne Diseases” webpage on the Centers for Disease Control and Prevention website, https://www.cdc.gov/niosh/outdoor-workers
about/tick-borne-diseases.htmI?CDC_AAref_Val=https://www.cdc.gov/niosh/topics/tick-borne/default.html
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Wildfires in BiH have witnessed a concerning surge in both frequency and intensity, and this alarming
trend is primarily attributable to climate change. Notably, the Herzegovina region —characterized by its
Mediterranean climate featuring high summer temperatures and limited rainfall— stands out as particularly
susceptible to the climatic shifts leading to heightened fire risk, primarily because of the substantial rise
in average temperatures (up to 1.2°C) and a decreasing trend in precipitation (up to 20 percent) during the
summer months.*® The extent of areas affected by wildfires has exhibited a distressing upward trajectory,
escalating from 2.2 percent during the 2000-06 period to a staggering 12.7 percent between 2006-12,
and further spiking to 22.6 percent in the 2012-18 period.*® During the 2000-18 period, approximately 70
percent of fires occurred between 2012 and 2018, 21 percent from 2006 to 2012, and 9 percent from 2000 to
2006, all confined to the southern region of Herzegovina.*” According to the European Forest Fire Information
System (EFFIS), wildfires have ravaged nearly 320,000 hectares of land (7 percent of the country’s territory)
between 2006 and 2018, with 310,000 more ha between 2019 and 2024. Although there are no official data
on the overall damages caused by numerous wildfires in BiH over the past two decades, unofficial reports
suggest losses amounting to tens of millions of dollars. This underscores the urgency of building capacity for
CCA, considering that BiH is one of the most forest-rich countries in Europe, yet its forest resources have been
underutilized. Approximately 63 percent of BiH’s territory is covered with forests and forest land.*®

BiH has witnessed a notable rise in the frequency and intensity of heat waves in recent years. In addition
to this, recent work commissioned by the World Bank under the Global Facility for Disaster Reduction and
Recovery (GFDRR), based on local measurements, has highlighted the presence and impact of urban heat
islands within the country. Data from the summer of 2023 revealed significant temperature variations during
the evening hours (up to 8.2°C in Mostar and 7.4°C in Sarajevo), underscoring the significance of this climatic
phenomenon.

Climate-related hazards, such as droughts, wildfires, and heatwaves, are intensifying rapidly, resulting
in cascading impacts across various sectors. The sectors that are most vulnerable to climate change in
Bosnia and Herzegovina include agriculture, water resources and management, forestry, energy, tourism,
biodiversity and sensitive ecosystems, and human health. The agricultural sector in BiH, which accounts for
7.6 percent of the country’s GDP and employs 20 percent of the workforce,*® faces considerable challenges
due to extreme temperatures and heat stress, especially in the sub-Mediterranean region. This problem
has been particularly present in the last two decades, with the major impact on fruit, vegetable, and wine
production. In 2012, the unprecedented combination of record-high temperatures and severe drought
inflicted an estimated cost of around US$1.65 billion through lost agricultural production. This calamity
resulted in the destruction of nearly 70 percent of the vegetables and corn cultivated in the country’s inland
regions, and energy production was reduced by about 25 percent.’° Heat waves have been found to be
associated with population morbidity and mortality.5* These heat waves contribute to increased mortality
rates, particularly due to circulatory disturbances. There are documented rises in stroke-related fatalities
during such occurrences in the country.? Vulnerable populations, such as the elderly and low-income

45 Agency for Statistics of Bosnia and Herzegovina; https://bhas.gov.ba/
46 See the CORINE Land Cover inventory at https://land.copernicus.eu/en/products/corine-land-cover.

47 EFFIS (European Forest Fire Information System), Various years, https://forest-fire.emergency.copernicus.eu/apps/effis.statistics/estimates

48 Ministry of Foreign Trade and Economic Relations of Bosnia and Herzegovina
49

See International Trade Administration: Bosnia and Herzegovina - Country Commercial Guide at
https://www.trade.gov/country-commercial-guides/bosnia-and-herzegovina-agriculture.

50 Hodzic, Sabina, Mihajlo Markovic, and Hamid Custovi¢. 2013. “Drought Conditions and Management Strategies in Bosnia and Herzegovina - Concise
Country Report*.

51 Le Monde. 2023. “After days of heat, a powerful storm sweeps Croatia, Bosnia and Slovenia, killing at least 5 people.” Le Monde, July 19, 2023.
https://www.lemonde.fr/en/environment/article/2023/07/19/after-days-of-heat-a-powerful-storm-sweeps-croatia-bosnia-and-slovenia-killing-
at-least-5-people_6059629_114.html#.

52 UNFCCC (United Nations Framework Convention on Climate Change). 2009. “Initial National Communication (INC) Of Bosnia and Herzegovina
Under the United Nations Framework Convention on Climate Change (UNFCCC)“. Banja Luka.
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populations, face a higher risk to the negative health impacts of high temperatures.>®* Compounding to
already mentioned health effects of air pollution in BiH, a combination of rising temperatures and pollution
also increases the incidence in respiratory illnesses.?*

Climate change has also introduced a series of concerning impacts on water resources and management
in BiH. Despite ranking among the richest countries in drinking water in the Western Balkans and being one
of the top 10 richest countries in Europe,®® BiH faces challenges related to its abundant water resources.
Approximately 57 percent of these resources remain unexploited, and there has been a recent decline in
the quality of drinking water.%® Increasing temperatures and decreasing summer precipitation have caused
extended dry periods, leading to more frequent droughts, particularly in limestone karst areas. Conversely,
autumn now brings a higher risk of extreme floods. These conditions, with a recurrence period estimated at
5 to 10 years,%” disrupt the stability of river water levels and lower the water table. This, in turn, significantly
affects electricity generation, the capacity of drinking water supply, and the tourism sector. Unfortunately,
limited management of hydrological data further complicates efforts to assess and address these changes
in water resource conditions.

Climate projections for BiH indicate a worsening climate scenario. The projections for the future
climate in BiH, carried out as part of the preparation for the Fourth National Communication (FNC) under
the UN Framework Convention on Climate Change, and analyzed under various scenarios (representative
concentration pathways [RCPs] 2.6, 4.5, 6.0, and 8.5)% defined in the Fifth Report of the Intergovernmental
Panel on Climate Change (IPCC), have indicated a substantial deterioration in climate conditions for the
period spanning from 2016 to 2100.5°

FIGURE 2.1. Change in the daily mean temperature (in °C) relative to the reference period 1986-2005

2016-2035 2046 - 2065 2081-2100

Source: Bosnia and Herzegovina National Adaptation Plan (NAP).

53 See Bosnia and Herzegovina National Adaptation Plan (NAP) at https://unfccc.int/sites/default/files/resource/NAP-Bosnia-and-Herzegovina%20.pdf;
UNFCCC (United Nations Framework Convention on Climate Change). 2009. “Initial National Communication (INC) Of Bosnia and Herzegovina
Under the United Nations Framework Convention on Climate Change (UNFCCC)“. Banja Luka.; World Bank. 2021b. “Climate Risk Profile: Bosnia
and Herzegovina.” Country Profile, Washington, DC.

54 UNFCCC (United Nations Framework Convention on Climate Change). 2009. “Initial National Communication (INC) Of Bosnia and Herzegovina
Under the United Nations Framework Convention on Climate Change (UNFCCC)”". Banja Luka.

55 Foreign Investment Promotion Agency of Bosnia and Herzegovina (FIPA)

56 Dakic, Erina. 2020. “The Impact of Climate Change on Water Resources in Bosnia And Herzegovina.” E-Zbronik 10 (19).
https://e-zbornik.gf.sum.ba/en/archive-en/e-zbornik-no-19/no-19-paper-4.

57 USAID (United States Agency for International Development). 2017. “Bosnia and Herzegovina Climate Risk Profile.” Fact Sheet, Washington, DC.

58 Scenarios RCP 2.6 and RCP 4.5 assume that in the future, conditionally speaking, there will be a stabilization of GHG concentrations, while
according to scenarios RCP 6.0 and RCP 8.5, their concentration will continue to grow, or follow the trends observed in the past. In this sense,
scenario RCP 2.6 can be considered “optimistic,” while scenario RCP 8.5, according to which concentrations rise to approximately 1,250 ppm
(CO, equivalent) can be considered “pessimistic.” This is also colloquially called the “business as usual” scenario, given that the energy policies
of individual countries, primarily in terms of the use of fossil fuels, would remain unchanged in the future.

59 IPCC (Intergovernmental Panel on Climate Change). 2014. “Climate Change 2014“. Synthesis report, Geneva.

15

Country Climate and Development Report: Western Balkans 6. Bosnia and Herzegovina Country Compendium.


https://unfccc.int/sites/default/files/resource/NAP-Bosnia-and-Herzegovina%20.pdf
https://e-zbornik.gf.sum.ba/en/archive-en/e-zbornik-no-19/no-19-paper-4

The data clearly indicate changes according to all scenarios, including an increase in the number of
summer days by the end of the century (up to 60 additional days). Additionally, there is a projected rise in
days with precipitation exceeding 20mm, ranging from +5 percent to +20 percent. Furthermore, an increase
in the number of consecutive dry days is expected, with a range of O percent to 5 percent more dry days in
most regions, and, under the RCP 8.5 scenario, a significant increase of 10 percent to 30 percent more dry
days, particularly in the later period.

The vulnerability to climate change is compounded by the backdrop of depopulation and the
predominantly rural landscape, creating socioeconomic vulnerabilities that significantly impact the
population’s capacity to address climate change challenges. According to the most recent censusin 2013,
the population number is 3.53 million.%° It is estimated that 61 percent of the total population lives in rural
areas, which makes it one of the most rural countries in Europe.®* The social factors and individuals’ social
status significantly influence their capacity to address the challenges brought about by climate change.®?
Vulnerable populations in the country are often confronted with heightened risks, stemming from their limited
resources and residence in hazard-prone regions. Rural areas, where depopulation trends are especially
prominent, have faced significant challenges, particularly during the 2014 floods, further underscoring
the necessity for tailored strategies to address the unique vulnerabilities of these communities.®®* Among
the vulnerable, the elderly, often residing in depopulated rural settings, face elevated risk due to reduced
mobility and potential disabilities. Their reliance on others for care, coupled with physiological factors,
renders them particularly susceptible to climate-related health issues. In a similar vein, children, who are
both physically and emotionally less equipped to cope with life-threatening conditions, are at heightened
vulnerability to climate change, particularly concerning health-related impacts. This is the very reason UNICEF
(United Nations Childen’s Fund) has identified climate change and air pollution as formidable challenges to
the realization of children’s rights in BiH.%* Children’s dependence on caregivers and their inherent fragility
in these contexts further underscore the necessity for comprehensive measures aimed at protecting these
vulnerable groups and bridging the disparities that persist in the face of climate change in the country.

The vulnerability differs greatly among municipalities. The geographic distribution of the overall vulnera-
bility index in BiH reveals that the most vulnerable municipalities are primarily located in the northern
regions, while less vulnerable areas are characterized by larger towns and cities and the hilly-mountainous
central and southeastern regions. Municipalities in the Mediterranean lowland region in the south are
classified as highly vulnerable, and surrounding regions as low or moderately vulnerable.®®

The business of modeling the effects of climate change—whether shocks or slower-moving stressors—
on GDP is tricky, even with the best that economics has to offer. The channels via which impacts take
place are difficult to account for in an exhaustive way. This is further compounded by the uncertainties in
climate and exposure data, especially when projected, and the difficulty of calibrating vulnerabilities. For
instance, while overall flooding risks are expected to fall, the incidence of flash floods is expected to rise.
More generally, the model is multifaceted and not easy to understand, and projection of the hazard is yet to
be tested. Modeling the impacts at a yearly level is next to impossible for highly nonlinear climate shifts (for
example, the hydrological cycle) whose dynamics are not yet fully captured in climate models and yield large
uncertainties, once again expensive to propagate. Finally, as described above, climate hazards interact and
compound. Yet, models can best capture dynamics critical to a given climate hazard, missing the complexity of
the links. Nonetheless, chapter 4 provides the very best assessment of the potential lower-bound magnitudes

80 Agency for Statistics of Bosnia and Herzegovina—Census 2013 Data.

61 UNDP (United Nations Development Programme). 2013. “Rural Development in Bosnia and Herzegovina: Myth and Reality: National Human
Development Report 2013”. New York.

%2 The European environment — state and outlook 2020 EEA

83 UNDP. 2023. “Scaling up Climate Resilient Flood Risk Management in Bosnia and Herzegovina”.
https://www.undp.org/bosnia-herzegovina/publications/scaling-climate-resilient-flood-risk-management-bosnia-and-herzegovina

64 UNICEF (United Nations Children’s Fund). 2020. “Situation Analysis of Children in Bosnia and Herzegovina”. Analytical report, Sarajevo.

8 Zurovec, Ognjen, Sabrija Cadro, and Bishal Kumar Sitaula. 2017. “Quantitative Assessment of Vulnerability to Climate Change in Rural
Municipalities of Bosnia and Herzegovina.” Sustainability 9 (7): 1208. https://doi.org/10.3390/su9071208.
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of damages and their impacts on GDP. These estimates should be supplemented with an understanding of the
uncertain and extreme nature of climate shocks and stressors, as described in this section.

To counter the growing risks linked to a changing climate, BiH will need to consider large investments
in adaptation—investments that will come with large benefits (see the following section). The total cost
of proposed policy actions and investments for an initial adaptation package in BiH is approximately US$6.8
billion (see Roadmap for Reforms and Investment in chapter 5), including sectoral estimates of US$31.66
million (DRM), US$1.1 billion (urban), US$2.15 billion (water), US$27.17 million (forestry and biodiversity),
US$898.1million (agriculture), US$2.38 billion (transport), US$74.42 million (education, skills, and labor
markets), US$100 million (social protection systems) and US$41 million (health system). Multiple sources
of information were used to estimate the needs. These included extracting identified needs and costs
from the country’s national strategic documents (for example, the National Adaptation Plan [NAP], Climate
Change Adaptation Strategies, State-Level Environmental Protection Strategy—pending adoption). This was
supplemented by input from local and international sectoral experts and validated with costs from previous
projects, including those previously financed by the World Bank Group. A technical appendix (appendix B)
provides a detailed assessment of the methodology used. The proposed measures cover a range of adaptation
needs such as policies and hard and soft infrastructures, with varying timelines and complexities depending
on the area of focus. These are further elaborated on within chapter 5.

A changing climate comes with greater risks—but also greater opportunities. Investing in adaptation can
yield substantial social, economic, and environmental benefits. Such benefits could be expressed through
the Triple-A Dividend—that is, investments that bring with them three distinct sets of returns: avoided losses,
economic benefits, and, finally, social and environmental spillovers. The Triple-A Dividend framework reconciles
perspectives from the humanitarian, environmental, and economic fields (Figure 2.2.). It identifies three types of
benefits: avoided losses and lives saved during a disaster or climate event; accelerated economic potential as a
result of stimulated investments and bolstered economic activities due to the reduction in background climate
and disaster risks; and, finally, amplified social and environmental co-benefits of adaptation investments.

FIGURE 2.2. “Triple-A Dividend of resilience” framework

Damages and losses avoided from disasters and climate impacts:
= Reduced fatalities, injuries, and people affected
= Reduced damages to infrastructures and other assets

Avoided = Reduced losses to financial flows and government liabilities
= Reduced days of school closures
= Reduced skills mismatch on the labor market inherent to the green transition
. N
Economic activities stimulated from adaptation and reduced climate risk:
2" Dividend: = Business and capital investments
Accelerated = Job creation and enhanced labor productivity
Economic Potential = Land value increased
= Sustainable and circular economic growth
- J
4 I
37 Dividend: Social and environmental co-benefits of adaptation investments:
. = Positive human health effect and better learning outcomes
A_ml_)"f—led ) = Enhanced biodiversity and ecosystem services
Social & I?vawonment = Recreational value and tourism gains
Co-benefits = Agriculture productivity gains
o J

Source: Adapted from Tanner et al. 2015.56

% Tanner, T. et al.,, 2015. “The Triple Dividend of Resilience: Realizing Development Goals through the Multiple Beneffts of Disaster Risk
Management”. Overseas Development Institute and World Bank, London and Washington, DC.
https://documentsi.worldbank.org/curated/en/993161515193991394/pdf/P151463-01-05-2018-1515193988640.pdf.

17

Country Climate and Development Report: Western Balkans 6. Bosnia and Herzegovina Country Compendium.


https://documents1.worldbank.org/curated/en/993161515193991394/pdf/P151463-01-05-2018-1515193988640.pdf

Avoided losses: Investing in adaptation and financial preparedness to climate risk is associated with
avoiding significant human, physical, and financial losses. Global reports found that investing in adaptation
globally could generate a total net benefit of US$7.1 trillion and an average benefit-cost ratio (BCR) of 4 (BCRs
typical range from 2.5 to 5.5, but some could go beyond 10).6” Considering the complex institutional setup in
BiH, establishing a unified and efficient coordination mechanism for CCA and disaster risk reduction (DRR)
would ultimately lead to a significant reduction in climate-related damages and losses.

Accelerated economic potential: Moreover, climate change also provides opportunities for green and
sustainable economic development, especially in sectors such as transportation and urban development.
According to the Economic and Investment Plan for the Western Balkans developed by the European
Commission, taking actions in climate adaptation and mitigation promotes circular economic growth and
provides new business opportunities related to sustainability and EE.®® Notably, in BiH, climate resilience
initiatives have already demonstrated this.®® Each euro invested in these measures translates into returns
ranging from €1.06 to €14.15, reinforcing the economic viability of climate adaptation. These investments
not only fuel economic growth but also generate employment opportunities and support the development of
sustainable and climate-resilient urban centers. Investing in adaptation also supports employment as well
as sustainable and climate-resilient urban development, although education and training systems will need
to adapt to the skills required by these investments for this labor demand to be met.”® In the process, some
jobs will also be lost, but the net effect is expected to be positive. Moreover, there will be significant changes
in many jobs, which are expected to require additional (green and other) skills.”* Increased retraining and
overall improvement in education may also benefit the country’s economy. According to a recent study, a year
of education increases proclimate beliefs, behaviors, most policy preferences, and green voting, with voting
gains equivalent to a substantial 35 percent increase.”

Amplified social and environmental co-benefits: Climate actions also yield substantial social and
environmental co-benefits, safeguarding the health and welfare of citizens and the ecosystem. With
significant assistance primarily from international partners, several projects have been launched to enhance
the climate resilience of the country. The “Advance the National Adaptation Plan (NAP) Process for Medium-
Term Investment Planning in Climate-Sensitive Sectors in Bosnia and Herzegovina (BiH)” project™ consists of
two phases supported by the Green Climate Fund (GCF). Phase |, completed between 2018 and 2022 with a
total value of US$2.5 million, significantly contributed to BiH’s alignment with the Paris Agreement and the
2030 Agenda for Sustainable Development, laying the foundations for institutional-level adaptation planning.
BiH has submitted a proposal for Phase 1, titled “Identifying Investment Options for Climate Change Adaptation
in Bosnia and Herzegovina,”™ with a total value of US$0.49 million, which aims to enhance investments in
CCA actions, targeting the private sector and various finance mechanisms (for example insurance) through the
design of municipal investment plans and policy options. With over US$5 million in Global Environment Facility
(GEF) support, the “Technology Transfer for Climate Resilient Flood Management in Bosnia and Herzegovina’s
Vrbas River Basin” project’® was carried out from 2020 to 2022, playing a vital role in bolstering the Vrbas
River Basin’s resilience to climate change effects. Additionally, in October 2023, the GCF Board approved

87 GCA (Global Commission on Adaptation). 2019. “Adapt Now: A Global Call for Leadership on Climate Resilience”. Report, Rotterdam.

88 European Commission. 2020. “Economic and Investment Plan for the Western Balkans”. Brussels.

89 Cupaé, Raduska, Goran Trbi¢, and Edin Zahirovi¢, 2020. “Cost-benefit analysis of adaptation measures on Climate Change in Bosnia and
Herzegovina.” Euro-Mediterranean Journal for Environmental Integration 5 (26). https://link.springer.com/article/10.1007/s41207-020-00160-4.

7 GajSak, Marijan, Lili llieva, Miodrag Gruji¢, Tamara Trumbié, and Dragan BlaZev. 2022. “Study on the Climate-Resilient Infrastructure in North
Macedonia”. Project report, UNDP, New York.

7 Sanchez-Reaza, Javier, Diego Ambasz, Predrag Djukic, and Karla McEvoy. 2022. “Making the European Green Deal Work for People: The Role of
Human Development in the Green Transition”. Washington, DC: World Bank.

2 Angrist, Noam, Kevin Winseck, Harry A. Patrinos, and Joshua S. Graff Zivin. 2023. “Human Capital and Climate Change.” Working Paper no.
31000, National Bureau Of Economic Research, Cambridge.

7 See Advance the National Adaptation Plan (NAP) Process for Medium-Term Investment Planning in Climate-Sensitive Sectors in Bosnia and
Herzegovina project at https://unfccc.int/sites/default/files/resource/NAP-Bosnia-and-Herzegovina%20.pdf

™ Available at https://www.greenclimate.fund/document/identify-investment-options-climate-change-adaptation-bosnia-and-herzegovina-within.

7® Available at https://www.thegef.org/projects-operations/projects/5604.
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the adaptation project “Scaling up Climate-Resilient Flood Risk management in Bosnia and Herzegovina” in
collaboration with the United Nations Development Programme (UNDP), with a total value of US$72.7 million,
including approved funding of US$14.4 million from the GCF. This project aims to enhance BiH’s resilience
to severe flooding through an integrated flood risk management approach that strengthens end-to-end early
warning systems.

2.2. Human capital angle of adaptation in Bosnia and Herzegovina

Human capital is a cornerstone of adaptation efforts. Adaptation politics and investments require reforms
and adjustments to which people will need to respond and investments, including in education, and, possibly,
employment. People-focused interventions are therefore required in education, health, and social protection
to enable people to take advantage of these opportunities, while also protecting them from changing access
to resources and higher food and fuel prices, for example. Without such investments, there is a risk that
people will be left behind, threatening political support for such transformations.

Education and science play an important role in adaptation to climate change, but more attention is
required at the country level. Key education system issues to be tackled in BiH include quality of teaching,
digitalization and digital skills, the quality and relevance of vocational education and training, curricula
modernization, access and equity, financing, governance, and early childhood education.”® Education
improvement will require preparing all teachers in BiH for green education and may cost from US$4.7 to
US$14.1 million. Higher education and science would also play a significant role in advancing mitigation in the
Western Balkans. Given the many common challenges and the limited resources, more collaboration projects
between Western Balkan countries should be promoted and supported. The role of higher education in the
provision of skills and undertaking research and innovation in support of CCA can thus be strengthened. As
part of the adaptation, the country will need to consider greening schools and health facilities.””

The health system in BiH has a good foundation to support the adaptation to climate change, but it also
has its weaknesses, including ones shown during the COVID-19 pandemic. The country faces exacerbated
threats to human health from climate change due to the public health sector’s low adaptive capacity. Among
the challenges, the lack of consistent statistical data for monitoring specific diseases obscures efforts to
track climate-related health risks.”® Limited data and research on the climate impacts of health,” especially
for diseases most impacted by climate change, such as cardiovascular and pulmonary diseases,® present a
significant challenge. While some reports address climate change issues in the country, there is no established
system for monitoring the incidence of certain diseases linked to climate parameters and subsequent natural
disasters.8! This lack poses a challenge to developing climate-health preparedness and management in the
health system. Additionally, there is limited health financing in BiH, which limits the resources available
for climate-related health resilience. Despite spending 9 percent of its GDP on health care, which is high
for a middle-income country, the expenditure remains notably three times lower than that of the European

76 Almeida, Rita, Ciro Avitabile, and Tigran Shmis. 2023. “Beyond the Learning Drop: Why Countries in Eastern Europe and Central Asia Should
Act Now to Avoid A Teacher Crisis.” World Bank Blogs, December 14, 2023. https://blogs.worldbank.org/en/education/beyond-learning-drop-
why-countries-eastern-europe-and-central-asia-should-act-now-avoid; OECD (Organization for Economic Co-operation and Development). 2022.
Multidimensional Review of the Western Balkans: From Analysis to Action. Paris: OECD.

7" Dozol, Adrien, Diego Ambasz, and Tigran Shmis. 2023. “Greening Public Human Development Buildings in Croatia: Support for the Implementation
of the European Green Deal in the Croatian Health and Education Sectors.” Policy Note, World Bank, Washington, DC.

8 SEEHN (South-Eastern Europe Health Network). 2019. “SEEHN Expert Meeting: Reducing Health Impacts of Polluted Air—Strengthening Health
Systems and Multisectoral Response in SEE Countries.” Meeting report, Skopje.

@ See the Bosnia and Herzegovina National Adaptation Plan ( - NAP) at
https://unfccc.int/sites/default/files/resource/NAP-Bosnia-and-Herzegovina%20.pdf.

80 See the Bosnia and Herzegovina National Adaptation Plan ( - NAP) at
https://unfccc.int/sites/default/files/resource/NAP-Bosnia-and-Herzegovina%20.pdf.

81 UNFCCC (United Nations Framework Convention on Climate Change). 2014. “First Biennial Update Report of Bosnia And Herzegovina Under the
United Nations Framework Convention On Climate Change”. Banja Luka; UNFCCC (United Nations Framework Convention on Climate Change).
2021. “Fourth National Communication of Bosnia and Herzegovina Under the United Nations Framework Convention on Climate Change
(UNFCCC)". Banja Luka.
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Union, which impacts the overall quality of health care services in the country. Furthermore, the COVID-19
pandemic underscored the constrained preparedness of the country’s health system in managing disasters
and the related health risks. There were several deficiencies in the health system to manage the increased
burden of an emergency health risk.®? Insufficient health workforce capacity may hinder the health system’s
ability to effectively cope with the increased disease burden resulting from climate-related disasters. Notably,
during the COVID-19 pandemic, there was a limited health workforce, particularly in the public health and
epidemiology field.®® Despite these limitations, the country demonstrated success in developing real-time
surveillance of the COVID-19 epidemiology, providing resources to develop response measures.®*

BiH authorities remain committed to strengthening the resilience of the health care system to manage
and respond to climate change and related hazards, but a lot still has to be done. That is evidenced in the
formulation of various climate-related policies that underscore health as a major impact. The Initial National
Communication of Bosnia and Herzegovina, as one such policy, emphasizes the adverse impact of climate
change and hazards on health, specifically addressing airborne and heat-related morbidity and mortality.8®
Similarly, the Climate Change Adaptation and Low Emission Development Strategy (2013) highlights the
risks associated with climate change, specifically focusing on water and vector-borne diseases.® Enhancing
the resilience of the health system’s response to climate change will involve managing the environment
determinants such as water supply and sanitation and enhancing monitoring and surveillance of infectious
diseases.®” There is a need to invest in more data availability and research on the climate-health linkages to
adequately prepare and mitigate climate impacts on health. The health system needs to be able to adequately
respond to both immediate and sudden climate-related events (like floods, heat waves, or epidemics) but
also to be able to adapt to changing disease burdens in the medium term. Strengthening surveillance and
monitoring mechanisms for climate-related diseases and providing continuous capacity-building opportunities
for healthcare professionals are important in ensuring the health care system’s readiness to address the
evolving challenges posed by climate change. The continued use of electronic health systems for emergencies
should be promoted. Health systems have a role in supporting green transition and people that migrate
because of climate change.?8,8° As the green transition progresses, the need for mental health support would
increase as it would be significant in supporting the population to go through it. Furthermore, as people that
migrate due to climate change may have limited access to health services and insurance, the health system
needs to be agile enough and ready to adapt to climate change and green transition related migrations to
provide adequate health care support when and where necessary. That would include enhancing provision
of health services in new settlement areas and optimization of the service provision in old ones. In these
processes, special attention should be given to the needs of the most vulnerable populations to ensure
equitable access and use of various health services as those populations are most at risk.

82 See the USAID Response to the COVID-19 Pandemic in Bosnia and Herzegovina fact sheet at https://www.usaid.gov/bosnia-and-
herzegovina/fact-sheets/fact-sheet-usaid-response-covid-19-pandemic-bosnia-and-herzegovina#:~:text=In%20Bosnia%20and%20
Herzegovina%20(BiH.health%20system%20highlighted%20numerous%20deficiencies.

83 Cilovic-Lagarija, Seila, Nino Hasanica, Maida Mulic, Milan Radojicic, Suada Brankovic, Aida Pilav, Senad Huseinagic, and Sanjin Musa. 2021.
“An Overview of Human Resources and Capacity in Health Care Institutions in the Federation of Bosnia and Herzegovina in the Context of
Responding to the COVID 19 Pandemic.” Materia Sociomedica 33 (1): 56-59. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8116099/.

8 Musa, Sanjin, Mia BlazZevi¢, Ariana Kavazovi¢, Jasmin DurmiSevi¢, and SiniSa Skocibusi¢ .2023. “COVID-19 in the Federation of Bosnia and
Herzegovina: Strengthening the Public Health Surveillance Using A Web-Based System to Inform Public Health Response, March 2020-March
2022.” Biomolecules and Biomedicine 23 (4): 718-725. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10351090/.

8 UNFCCC (United Nations Framework Convention on Climate Change). 2009. “Initial National Communication (INC) Of Bosnia and Herzegovina
Under the United Nations Framework Convention on Climate Change (UNFCCC)”". Banja Luka.

8 See the 2020-2030 Climate Change Adaptation and Low Emission Development Strategy for Bosnia and Herzegovina at
https://www.undp.org/bosnia-herzegovina/publications/climate-change-adaptation-and-low-emission-development-strategy-bih.

87 See the Bosnia and Herzegovina National Adaptation Plan ( - NAP) at
https://unfccc.int/sites/default/files/resource/NAP-Bosnia-and-Herzegovina%20.pdf.

88 Schulte PA, Bhattacharya A, Butler CR, Chun HK, Jacklitsch B, Jacobs T, Kiefer M, Lincoln J, Pendergrass S, Shire J, Watson J, Wagner GR. “Advancing the
framework for considering the effects of climate change on worker safety and health”. J Occup Environ Hyg. 2016 Nov;13(11):847-65.
doi: 10.1080/15459624.2016.1179388. PMID: 27115294; PMCID: PMC5017900.

8 o, A., Hamed, S., Bradby, H. et al. “Migrants’ and refugees’ health status and healthcare in Europe: a scoping literature review”. BMC Public Health 20,
1039 (2020). https://doi.org/10.1186/s12889-020-08749-8
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To reduce the risks and uncertainty of climate change on people’s income, consumption, and human
capital investments, increased coverage and adequacy of social protection systems are required. FBiH
and RS each have established social protection systems that protect households from a range of risks
and vulnerabilities across the lifecycle. These systems are organized differently, with a centralized social
protection system in RS, while that of the FBiH is largely decentralized to cantons. Gaps within the social
protection system, however, limit its ability to support workers to transition between jobs, with critical gaps
in coverage for those employed in the informal sectors. Unemployment benefit does not always provide
meaningful income support, as the benefit translates to a replacement ratio of 40 percent of average wage
in FBiH (and, as such, not related to previous earnings levels), and 45-50 percent of the individual’'s wage
(average over the last three months) in RS. Both systems provide support to vulnerable and poor households
through a range of social assistance programs, including a last-resort social assistance program and one-off
assistance (OFA) grants. However, the ability of social assistance programs to provide any temporary income
support to poor households that experience job loss or income shocks remains severely constrained, given
the limited coverage of poverty-targeted social assistance programs and dominance of categorical programs.
Subsidies for energy are provided to pensioners and beneficiaries of Permanent Social Assistance in FBiH,
which may be augmented by cantons, but the amounts tend to be low. A law was passed in RS in 2022 that
defines “protected consumers of electricity,” but this is not yet backed by dedicated eligibility criteria or other
operational procedures. In both entities, Centers for Social Work provides grants to poor households to help
purchase firewood and coal.

FIGURE 2.3. An assessment of BiH's entity social protection systems
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Source: Fitzgibbon and Coll-Black 2023.

BiH has an established social protection system, but it is not used to fully support households affected
by climate-related shocks. Figure 2.3 presents an assessment of the capacity of the social protection system
in BiH (average of the respective assessments for each entity) to respond to climate shocks along four pillars:
programs and delivery systems, data and information, financing, and institutional arrangements.®® As currently
designed, social assistance programs in both entities lack the capacity and legal frameworks to expand
coverage to additional households to help them cope with shocks. OFA is used to respond to idiosyncratic
shocks or life events and not climatic disasters, and the amounts provided are low. Both FBiH and RS maintain

% The World Bank’s Social Protection Stress Test Tool rapidly assesses the readiness and ability of national social protection systems to adapt or
scale-up in response to shock, thereby pinpointing areas for greater investment. World Bank 2021c. “Stress Testing Social Protection: A Rapid
Appraisal of the Adaptability of Social Protection Systems and Their Readiness to Scale Up.” Guidance Note, Washington, DC.
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records of social beneficiaries receiving social assistance payments (although not comprehensive), and
efforts are underway in both entities to establish social registries, which could provide the foundation for
rapidly responding to climate shocks. Expanding the coverage and adequacy of means-tested benefits while
consolidating benefits to increase efficiency would improve the response of the social protection systems to
climate change, as such reforms would help ensure that the poorest households are protected. Introducing
legal changes to create flexibility in the social protection systems to expand programs to reach households
affected by climate shocks would prevent them from falling into poverty or enabling them to get back out of it
as soon as possible. For this, mechanisms to “trigger” such a scale-up is needed, informed by early warning
systems, as is dedicated financing. To this end, entity, cantonal (in FBiH), and municipal authorities need
to align social protection, DRM, and CCA legislation and policies to permit greater flexibility in the targeting
and duration of social protection support. Efforts should be made to start systematically collecting individual
and household level data on vulnerability to climate change. There is an urgent need to develop appropriate
disaster risk financing strategies and mechanisms as part CCA and preparedness.

2.3. What is Bosnia and Herzegovina doing, and how well?

Despite facing a complex political landscape and a demanding decision-making process, BiH’s
proactive approach towards climate adaptation is evident through its robust legal frameworks and
international commitments. Institutional framework designates entities with central responsibilities for CCA
and mitigation in BiH, with the Ministry of Foreign Trade and Economic Relations coordinating and ensuring
alignment with international standards. BiH’'s commitment to climate action is demonstrated through various
initiatives. This includes the Climate Change NAP submitted to the UNFCCC in December 2022, aligning
with global guidelines and involving a comprehensive analysis of climate vulnerabilities and adaptation
measures, and the new Climate Change Adaptation and Low-Emission Development Strategy of Bosnia and
Herzegovina for the period 2020-30 is in the completion stage. Additionally, the country joined the EU Civil
Protection Mechanism in September 2022 to enhance disaster response cooperation. BiH also upholds its
international dedication through updated NDCs, aiming for ambitious emission reductions by 2030 and 2050.
Furthermore, BiH has underscored its commitment to global climate action by becoming a signatory to the
Paris Agreement, an international treaty designed to limit global warming and secure a sustainable future.

Over the last decade, BiH has proactively implemented a series of projects to address climate-related
vulnerabilities and enhance disaster management (See Table 2.3). This was largely driven by a series of
significant extreme weather events that underscored the urgency of climate adaptation. Additionally, BiH has
made significant strides in the modernization of the Water Services Sector through the Water Alliance, uniting
efforts from several development partners including the EBRD, EIB, UNDP, World Bank, and bilateral partners
from Switzerland and Sweden.

TABLE 2.3. Summary of climate-related projects in BiH

Project Name Duration Funding Source Implementing Organizations
USAID Flood Recovery Initiative®* 2014-15 US$15 million USAID Multiple organizations
EU, UNDP,

92 _ illi ’ '
EU Floods Recovery Program 2014-16 €43 million UNICEF, 10M UNDP
BiH Floods Emergency Recovery 2014-18 | US$100 million | World Bank World Bank
Project®®

. . 2014- US$64 million

Energy Efficiency Project 5024 (incl. AF) World Bank World Bank

%1 See fact sheet at https://2012-2017.usaid.gov/Bosnia/fact-sheets/usaid-flood-response-bosnia-and-herzegovina.

92 See report at https://www.undp.org/north-macedonia/projects/eu-floods-recovery-programme.

9 See project overview at https://projects.worldbank.org/en/projects-operations/project-detail/P151157.
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Project Name Duration Budget Funding Source Implementing Organizations

Governments of
2015-16 US$4.1 million Japan and Bosnia UNDP
and Herzegovina

Landslide Disaster Risk
Management Initiative®*

Technology Transfer Project

for Climate-Resilient Flood 2015-20 US$5 million GEF UNDP
Management®s
Collaborative Program “Reducing Government of
Disaster Risk for Sustainable Ongoing 8.4 million BAM | Switzerland, UN
Development”®¢ United Nations

€30 million

Sava and Drina Rivers Corridors

Integrated Development Program?’ 2021-27 for Bosnia and World Bank World Bank

Herzegovina

Air Quality Improvement Project®® Ongoing US$70 million World Bank World Bank

BiH Health Sectors Programmatic

Development Policy Loan®® Pipeline US$100 million World Bank World Bank

Sources: Various, as specified.

Note: EU = European Union; GEF = Global Environment Facility; IOM = International Organization for Migration; UN = United Nations; UNDP
= United Nations Development Programme; UNICEF = United Nations Children’s Fund; USAID = United Staes Agency for International
Development.

Despite significant progress in recent years in terms of adopting regulations and assuming international
obligations, BiH’s implementation of these measures often falls short of the desired level. This is
attributed to both the lack of efficiency in prioritization and the complex institutional setup. This setup is
characterized by two entities, Republika Srpska (RS) and the Federation of Bosnia and Herzegovina (FBiH),
along with the separate administrative unit of Brcko District. Moreover, within the FBiH, there are 10 cantons,
each with its own unique governance structure. This intricate administrative framework complicates the
integration of CCA measures into national and subnational strategies and policies, making it crucial to
establish a coordinated approach that ensures a comprehensive and harmonized response to climate-
related vulnerabilities across all levels of governance. Despite having the necessary legal and institutional
framework in place, the effective execution of disaster and emergency response remains questionable.
According to the World Bank’s Ready2Respond (R2R) diagnostic, BiH has an overall score of 1.5 (out of
5) for the legal and institutional accountability component, with 2.8 for legal accountability and 0.3 for
financial preparedness. In overall R2R results, 216 attributes (out of 360) of the emergency preparedness
and response (EP&R) system are currently absent or insufficiently in place.'®®

In addition to the complexity of its institutional setup, BiH also grapples with significant challenges arising
from a lack of financial resources and a dearth of strategic planning in the realm of CCA. The country’s
capacity to mobilize the necessary funds and allocate them effectively for CCA measures is hampered by

% See report at https://www.undp.org/sites/g/files/zskgke326/files/migration/ba/Landslide-Risk-Management-Study-in-BH.pdf,

% See project overview at https://www.thegef.org/projects-operations/projects/5604.

% See program overview at
https://www.undp.org/bosnia-herzegovina/projects/disaster-risk-reduction-sustainable-development-bosnia-and-herzegovina.

97 See project overview at https://projects.worldbank.org/en/projects-operations/project-detail/P168862.

% See project overview at https://projects.worldbank.org/en/projects-operations/project-detail/P176040.
% See project overview at https://projects.worldbank.org/en/projects-operations/project-detail/P175191.

100 To support disaster risk management in Western Balkan countries, an assessment was undertaken by the World Bank and Prepared
International (PPI) in 2020 to examine the countries’ emergency preparedness and response (EP&R) current capacities. The assessment
uses the Ready2Respond (R2R) diagnostic methodology, designed by the World Bank and executed by PPl. The methodology covers five core
components of EP&R (legal and institutional frameworks, information, facilities, equipment, and personnel), which are further divided into 18
criteria, 72 indicators, and 360 attributes that represent necessary elements for fully developed EP&R system. World Bank 2021c. “Stress
Testing Social Protection: A Rapid Appraisal of the Adaptability of Social Protection Systems and Their Readiness to Scale Up.” Guidance Note,
Washington, DC.
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these constraints. Furthermore, the absence of comprehensive strategic frameworks tailored to guide climate
investments is a hindrance to addressing climate vulnerabilities in a systematic and strategic manner. These
issues underscore the urgency of bolstering both financial resources and strategic planning capacities within
BiH’s CCA efforts.

While private sector companies in BiH perceive the impacts of climate change in their business, to date,
only a minor share of firms are engaging in climate change mitigation and adaptation efforts. According
to the World Bank Enterprise Survey (2023), the share of firms monitoring their CO, emissions (4.8 percent)
and adopting energy management measures to reduce emissions (7.1 percent) is significantly lower in B&H
than in ECA (12.6 and 34.5 percent, respectively). These results are aligned with the findings from a small
sample survey®! developed for the CCDR. According to the CCDR survey, less than 10 percent of the firms
are or have been taking mitigation action in B&H. The low level of commitment comes despite that more than
half of the firms claimed to perceive the impact of climate change in their business. Key barriers explaining
limited climate mitigation to date include lack of awareness and expertise. Understanding of established
climate policy instruments (e.g., CBAM, CSRD, EU Green Deal) and potential implications for firms are limited.
Most surveyed companies do not feel adequately prepared to meet governmental and EU climate change
obligations, and only 20 percent of the firms believe that the low-carbon transition is creating business
opportunities for them.

101 The survey was based on a non-representative sample that included 44 firms operating in B&H. The sample covered a broad set of sectors,
including agribusiness, construction, energy, manufacturing, metal processing, pharma, telecommunications, waste management and water.
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An energy system modeling analysis was carried out as part of the WB6 CCDR out to assess sectoral
decarbonization pathways for the economies of BiH and the other WB6 countries. The analysis aimed
to develop possible decarbonization scenarios and compare them to a Reference Scenario to highlight the
extent to which the energy systems will have to transform to reach net zero GHG emissions by 2050 and
provide policy makers with recommendations on how this can be achieved, with a focus on short-term actions.

The analysis relied on the KINESYS-WB6 (Knowledge-Based Investigation of Energy System Scenarios
for the WB6) model, a global energy system model based on TIMES (The Integrated MARKAL-EFOM1
System) and applied to the WB6. KINESYS-WB6 explicitly covers GHG emissions from fuel combustion and
fugitive emissions from fossil fuel extraction and transportation. In order to set economy-wide GHG emissions
reduction targets to model quantity-constrained scenarios, projections from official government strategies
(especially the NECPs) were used for the sectors not included in the KINESYS-WB6 model to set targets for
the energy-related sectors. The main scenarios modeled included the following: (1) the Reference Scenario,
an unconstrained least-cost development scenario - this scenario is incompatible with the WB6 countries’
aspirations of EU integration and their existing climate change commitments, but it provides a comparable
baseline across the six countries for the decarbonization scenarios described below.; (2) the net zero
emissions scenario (NZE), in which GHG emission constraints are imposed to achieve economy-wide net zero
by 2050 under trend growth; (3) the net zero emissions scenario with optimistic or higher growth (NZE-HG),
which is similar to the NZE but assumes higher GDP growth rates for the WB6 (optimistic and high growth are
used interchangeably in this report), countries; and (4) the carbon pricing scenario (CPS), a price-constrained
scenario in which the WB6 countries are assumed to adopt an emissions trading scheme (ETS) that covers
all sectors of the economy with an allowance price in line with the European Commission’s projections for the
EU ETS price in a net zero by 2050 scenario. Further details on the modeling approach and assumptions are
presented in the main report and the mitigation background note accompanying the CCDR.

3.1.Reference Scenario achieves limited progress on climate
change mitigation

In the Reference Scenario, economy-wide GHG emissions (that is, including sectors outside the model
scope) for BiH would plateau at about 24 MtCO,eq, approximately 4 percent higher than 1990 emissions
(see Figure 3.1. row 1). BiH’s energy mix would remain relatively unchanged over the next decades, with a
limited level of penetration of RES. The primary energy supply mix would continue to be dominated by fossil
fuels (see Figure 3.1. row 2). In 2050, coal would still account for 45 percent of the total primary energy
supply (compared to about 55 percent in 2019). Bioenergy (that is, biomass and biofuels) and renewables
(mostly solar and wind) would show relatively modest growth, increasing from 24 percent of the total primary
energy supply in 2019 to 27 percent in 2050.

In the power sector, coal generation would remain somewhat stable throughout the model period, but
after 2040, most of the incremental demand would be met by solar. In 2040, coal would still account for
more than 60 percent of total generation (see Figure 3.2), followed by hydro (32 percent), and nontraditional
renewables (7 percent). However, beyond 2040, solar photovoltaic (PV) would become the most economical
source and would start picking up, reaching 25 percent of total generation in 2050. Coal and hydro generation
would remain stable in absolute terms, but in 2050, their shares would decrease to 45 and 25 percent of the
total, respectively.

Although it represents the least-cost development pathway under no external constraints, the Reference
Scenario is not a viable scenario for a sustainable development of BiH’s energy sectors, as it would not
eliminate the existing negative externalities and it would be incompatible with their aspirations of EU
integration and their existing climate change commitments. The results of the reference scenario are
driven by the fact that lignite-fired generation remains relatively competitive overtime with its mostly fully
depreciated generation fleet. However, significant negative financial and non-financial impacts that were
not quantified in the model would arise from delaying the transition. First, prolonged reliance on coal would
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continue causing severe air pollution challenges and exacerbate the environmental and health impacts of coal
mining and generation. Second, it would have energy security implications, especially in light of the recent
episodes of coal supply disruptions and the increasing difficulty procuring financing for investments in coal
mining and power plants. Third, it would hamper the competitiveness of the economy in terms of job creation
and attractiveness for foreign direct investment and financing from international financial institutions. Lastly,
the lack of progress on coal phase-out would be incompatible with EU integration and the commitments the
country has made with the Sofia Declaration.

FIGURE 3.1. System-wide indicators across the reference, NZE, and NZE-HG scenarios for BiH

Reference Scenario (RS) Net-Zero Emissions (NZE) NZE with Higher Growth (NZE-HG)
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Source: World Bank analysis 2024.

Note: 1) “Other Sectors” includes sectors not covered by KYNESIS-WBG, that is, agriculture, waste, LULUCF (land use, land use change,
and forestry), and IPPU (industrial processes and product use). After 2025, total emissions from the “Other Sectors” becomes negative
(thanks to negative emissions from LULUCF) and are offset by positive emissions in energy-related sectors. 2) “Electricity” refers to the
consumption of electricity in end-use sectors, while “renewables” refers to the direct use of RE in end-use sectors. 3) PJ = petajoules.
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The comparison of the unconstrained evolution of GHG emissions in the Reference Scenario with the
projections of the scenario “with existing measures” (WEM) defined in the NECPs highlights the fact
that unlike other WB6 countries, BiH’s WEM targets are already relatively ambitious. BiH's energy-
related GHG emissions resulting from the unconstrained, least-cost energy sector development defined
in the Reference Scenario would be 21.9 MtCO,eq'? in 2050, while the WEM target from the NECP is
significantly lower, at 7.7 MtCO _eq for the same year. This suggests that the definition of the WEM scenario
in the country’s NECP is relatively ambitious and would represent an actual constraint on the development
of BiH’s energy sector.

3.2. Radical energy system transformation is required to achieve
net zero by 2050

Achieving economy-wide net zero GHG emissions by 2050 would require large-scale investments in the
near-complete decarbonization of the power sector. In a least-cost net zero scenario, lignite power plants
would be decommissioned by 2050. The large scale-up of solar PV and wind capacities would have to start
sooner than in the Reference Scenario (from 2025-30 instead of 2040) and proceed faster, especially for
wind. With the phaseout of coal, hydro and battery storage would provide energy to balance intermittent
solar and wind generation. As a result, power sector emissions would decrease from about 12.4 MtCO_eq
in 2019 to almost zero in 2050. In the NZE, the share of RE in total electricity generation would increase
from about 32 percent in 2019 (mostly hydro) to almost 100 percent in 2050 (see Figure 3.2, row 2). BiH
would have to install about 4.7 GW of wind by 2050 (compared to 0.5 GW in the Reference Scenario).

FIGURE 3.2. Power sector indicators across the reference, NZE, and NZE-HG Scenarios for BiH

Reference Scenario (RS) Net-Zero Emissions (NZE) NZE with Higher Growth (NZE-HG)
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Source: World Bank analysis 2024.
Note: TWh = terawatt hour.

102 For the purpose of the comparison with the NECP, this value excludes nonenergy-related emissions.
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In terms of solar, BiH would have to install about 8.1 GW by 2050 (compared to 5.0 GW in the Reference
Scenario). As a result of the accelerated deployment of renewables, in the NZE, electricity generation and
supply costs would be 40-50 percent higher than in the Reference Scenario in the medium term, while the
difference would decrease to 20-30 percent in the longer term. Assuming that these costs are fully passed
onto customers, the increase in retail tariffs would be of a similar magnitude. While these tariff increases
could be mitigated by the shift to liberalized wholesale markets and increased regional integration, the
country would need to manage them carefully, by assessing their impacts on the population and businesses
and implementing social security measures targeting lower-income and vulnerable consumers.

The least-cost pathway to achieving net zero by 2050 would require significant energy efficiency
improvements and the large-scale use of electricity and zero-carbon energy carriers in end-use sectors.
As shown in Figure 3.1, row 3, in 2050, final energy demand in the NZE would need to be about 20 percent
lower than the demand in the Reference Scenario in the same year or about 15 percent lower than in 2019.
Achieving this would require ambitious policies to support EE improvements across all sectors. At the same
time, the final energy mix would be different in the NZE compared to the Reference Scenario: in 2050,
about 55 percent of final energy demand would be met by electricity (especially in the transport and heating
sectors) compared to about 40 percent in the Reference scenario, while oil and oil products would account
for about 7 percent of final energy demand, compared to 25 percent in the Reference Scenario. Zero-carbon
energy carriers (that is, biofuels, biomass, and biogas) would support the decarbonization of hard-to-abate
sectors (for example, specific transport segments) and would account for about 17 percent of final energy
demand in 2050 in the NZE, compared to 4 percent in the Reference Scenario.

In the NZE, GHG emissions from the transport sector could be abated by more than 80 percent by
adopting a three-pronged strategy consisting of demand reductions (Avoid), the shift of demand to
more sustainable modes (Shift), and the adoption of more energy-efficient vehicles running on cleaner
fuels (Improve). “Avoid” strategies (for example, integrated land use planning to reduce travel distances,
digital accessibility, and remote working when possible) could help reduce total passenger transport
demand in 2050 by 5 percent in the NZE, compared to the Reference Scenario. Additional policies and
incentives could support the shift of the residual demand for transport services from more polluting means
of transportation to less carbon-intensive ones. In 2050, private vehicles would account for less than 80
percent of motorized passenger transport activity in the NZE, compared to 95 percent in the Reference
Scenario,°3 while rail would account for 32 percent of freight transport activity (compared to 19 percent in
the Reference Scenario). However, the bulk of GHG emission reductions in the transport sector would have
to come from “Improve” strategies. Specific energy consumption (that is, the amount of energy required per
vehicle-km) would have to improve substantially for both passenger and freight transport and be 40-60
percent lower in 2050 than in 2019. This would be achieved by both fuel-efficiency improvements in internal
combustion engine (ICE) vehicles and, by 2050, a great increase in the penetration of electricity, biofuels,
and hydrogen in the transport fuel mix. In the passenger transport segment, in 2050, electricity would
account for almost 60 percent of the total fuel energy demand, followed by biofuels (around 40 percent).
Passenger cars would be mostly electrified (65 percent of the total stock). In the freight transport segment,
in 2050, conventional fuels would still account for about half of the total fuel energy consumption, followed
by electricity (40 percent) and biofuels (10 percent). In addition, a more efficient use of trucks by increasing
the average payload (up to 15 percent more by 2050 in the NZE, compared to the Reference Scenario) would
significantly reduce the specific energy consumption by ton-km by allowing for the use of high-capacity
vehicles and leveraging logistics digitalization for asset sharing and optimization of operations.

The decarbonization of the buildings and industry sectors would require EE improvements on top of the
Reference Scenario, combined with higher levels of electrification of demand and the switch to cleaner
energy sources. The implementation of EE measures could reduce energy demand in the residential and

103 Excluding the share of active mobility (walking and cycling), which is assumed to capture up to 4 percent of the passenger car demand by 2050
in the NZE.
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commercial sectors by 5 percent in 2050 in the NZE, compared to the Reference Scenario. In the NZE,
electricity would account for about 30 percent of final heating demand in 2050 (compared to about 10
percent today), while biomass would decrease from 55 percent today to 18 percent of the final energy
demand in 2050. In the industrial sector, in the NZE, coal and oil products would account for less than 1
percent of the final energy demand (compared to 70 percent today) and would be replaced by natural gas
and electricity (80 percent in 2050). In 2050, carbon capture and storage (CCS) would become economically
viable (unlike in the Reference Scenario) and would be implemented to capture industrial GHG emissions.
By 2050, CCS could remove almost 1 MtCO,eq per year of industrial process emissions. A carbon price
could complement other decarbonization options for the industrial sector. The CPS modeling scenario in
the CCDR (results are presented in the regional report) demonstrates how carbon pricing can help speed
up the decarbonization trajectories for WB6 economies, including a faster coal phaseout. Recent modeling
carried out by the Energy Community (EnC) also highlights how a carbon price can help drive RE expansion,
particularly across a common regional electricity market.°*

Significant decarbonization efforts in the nonenergy sectors (for example, waste, agriculture, and
LULUCF—not included in the modeling exercise previously described) would be crucial to achieving
economy-wide net zero GHG emissions in a cost-effective manner. Stepping up GHG emissions reduction
efforts in these sectors can reduce the need to resort to decarbonization solutions with a higher abatement
cost in energy-related sectors. BiH should focus on reducing direct methane emissions from the waste and
agriculture sectors and improving the carbon sink potential of forests. Methane is a potent GHG, with a global
warming potential (that is, the capacity to absorb infrared thermal radiation and warm up the atmosphere)
that is about 30 times that of CO,,. It also contributes to the formation of ground-level ozone, a dangerous air
pollutant (CCAC 2021).1%®

The establishment of a well-performing waste management system would be essential to curb methane
emissions and to make the waste sector more resilient to climate-related shocks. In the absence of action,
these emissions would continue to increase. To reduce emissions from the waste sector, priority should be
given to increasing waste collection, minimizing open dumping and uncontrolled landfilling, managing landfill
gas, and diverting organic waste from landfills. This should be accompanied with measures to integrate sector
development; minimize and separate waste; increase and improve treatment; and improve sector governance,
especially with regard to the availability and predictability of operational financing. Waste management also
brings other positive environmental and health outcomes, such as the reduction in soil and marine pollution
(including from plastics) and better local health and environmental outcomes. Better waste management
also accelerates economic development by improving access to public services, helping to create jobs, and
improving livability. Box 3.1 shows a specific case where open, uncontrolled waste burning in high wildfire risk
area poses challenges to local people and contributes to more methane emissions.

Methane emissions from agriculture would also have to be actively monitored and reduced. The main
sources of agriculture emissions emanate from livestock production, including cattle and small ruminant,
and relate to enteric fermentation, manure left on pasture, and poor manure management. In the agriculture
sector, methane emission reduction measures can include improving the genetic makeup of the animals
(through breeding), optimizing animal feeding, establishing a system of safe disposal of animal byproducts,
and improving manure and pasture management systems.

In an optimistic growth scenario, BiH would have to make additional efforts to achieve economy-wide
net zero targets. In 2050, BiH’s GDP is assumed to be about 75 percent higher in the NZE-HG than in the
NZE and Reference Scenario, which would correspond to a similar increase in the demand for services.
However, efforts to further improve EE could lead to an increase in final energy demand of just about
50 percent, compared to the NZE. In addition, in the NZE-HG, meeting the decarbonization targets would

104 EnC (Energy Community). 2021. “A Carbon Pricing Design for the Energy Community”. Final study report, Vienna.

105 UNEP (United Nations Environment Programme) and CCAC (Climate and Clean Air Coalition). 2021. “Global Methane Assessment: Benefits and
Costs of Mitigating Methane Emissions”. Assessment report, Nairobi.
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require resorting to higher levels of penetration of cleaner technologies across all sectors. For example, in
the NZE-HG, BiH would have to install about 19.2 GW of solar capacity (compared to 8.1 GW in the NZE). In
the NZE-HG, electricity generation and supply cost would be 5-10 percent higher than in the NZE due to the
need to resort to lower-quality RE resources to meet the higher demand.

BOX 3.1. Poorly managed waste: Exacerbating hazards and contributing to climate change

Landfill fires both cause and spread wildfires in the region—largely due to widespread practices of open burning of
waste. Nearly 52 percent of dumpsites in BiH (measured within a 1-km radius)a are in areas with very high risk of wildfires.
In addition to wildfires, over 11 percent of waste disposal sites are in very high landslide risk areas.b For example, garbage
from open and illegal dumpsites flows down the Drina River and ends up near the eastern Bosnian town of Visegrad. An
estimated 10,000 cubic meters of waste is removed from the section of the Drina River near Visegrad by burning in nearby
open landfills. The Nezuci area around Visegrad is especially prone to very high wildfire risks. Open burning in landfills in
that area increases the danger of spreading wildfires.*®

Poorly managed waste disposal also actively contributes to global warming and air pollution by emitting significant
amounts of methane and particulate matter into the atmosphere. The average annual increase in atmospheric methane
in the 1-km area around waste disposal sites in 2019/20 is 18.55 parts per billion (ppb), compared to the global average
yearly increase of 15.18 ppb (including waste disposal sites and other land use categories).c Increasing methane emissions

from waste decomposition and incomplete waste burning contribute to climate change. In addition to methane, PM,

concentrations at waste disposal sites in BiH are at 21.6 ug (microgram) per mé, above both the Western Balkans average

at 17.4 ug per m® and well above the air quality guideline level recommended by the World Health Organization.107

a. Waste disposal sites from CORINE Land Cover (CLC) 2018.
b.  Analysis using European landslide Susceptibility Map (ELSUS V2) and CIMA wildfire risk maps.
c. Calculated from Sentinel-5P TROPOMI (TROPOspheric Monitoring Instrument) and NOAA Global Monitoring Laboratory.

3.3. Human capital and labor market transformations

The green transition will require significant retraining in BiH, beyond just the high-polluting sectors.
Transitioning to greener forms of production, distribution, and consumption can affect the labor market
positively or negatively. The effects go beyond the most polluting industries (for example, coal mining) as
significant transformations will be seen in other occupations (for example, mechanical engineering). This
requires investmentin retraining and upskilling to remain productive in a given occupation, or to move to another
occupation with similar skill requirements. The extent of this reskilling depends on the gap between the current
skills and the future skills required. Reskilling and upskilling can be considered short-term investments, but
shifting demand for labor requires longer-term investments to enhance the human capital needed for BiH to
reach net zero by 2050. This means structural reforms will be necessary in the education system.

A green transition requires a comprehensive reform of education and training systems. Taking advantage
of green growth opportunities could lead to significant changes in occupational standards and skills needs.
Education must provide students with the skills and competencies needed in the current and future labor
market and should be supported by active labor market policies to reskill and upskill persons affected by
the green transition. Given the sizeable proportion of the labor force at risk and with significant needs for
retraining, it becomes critical for BiH to start adapting its education system from early learning to the technical
and vocational education and training and higher education levels so that the education systems produce
green skills ready for the new economy.

196 Opradovic, Vidomir, and Ana Vulevic, “Water Resources Protection and Water Management Framework in Western Balkan Countries in Drina
River Basin.” Acadlore Transactions on Geosciences 2 (1): 24-32. https://doi.org/10.56578/atg020103.

107 WHO. 2006. “Air Quality Guidelines Global Update”. https://www.who.int/publications/i/item/WHOQO-SDE-PHE-OEH-06.02
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The skills impact on the BiH economy will go beyond just brown industries, with 17.8 percent of the
workforce requiring upskilling or retraining in the medium run. Approximately 6.6 percent of jobs are in the
brown industry, but the green transition will affect approximately one out of six workers in the entire labor
force due to changes in technology or business models. Currently, 46 thousand workers are employed in
occupations for which a high percentage of jobs will need retraining and for which the skills gap is large and
are therefore most at risk.1°® Missing the required investments in retraining and upskilling will put individuals
at risk of unemployment and firms at risk of missing growth opportunities due to a lack of adequate workforce
(Figure 3.3).

Addressing the skills gaps for workers in “at risk” occupations will require large investments. The transition
costs in each “at risk” occupation depend on the size of the skills gap—how similar their skills are to the ones
required in the closest occupation in terms of skill set. On average, workers in affected occupations will need
to acquire about one quarter of the total skills required to transition to a green occupation. At the same time,
they may transition to safe occupations that aren’t green but will remain relevant for the economy.

The most important skills needed for the transition surround cognitive abilities and knowledge in STEM—
science, technology, engineering, and mathematics. Developing these skills requires long periods of time,
as opposed to physical, psychomotor, or sensory abilities. Other skills, such as complex problem solving,
critical thinking, or equipment maintenance are also needed, while gaps in social skills are of second order.
To facilitate this change, active labor market policies (ALMPs) supporting on-the-job training or upskilling for
unemployed people will not be sufficient and need to be complemented with long-term education and training
reforms. This also requires adjustments on the supply side of training provision, including training for adult
workers, with an increasing role for the private sector to play. Our estimates show that the cost of retraining
and reskilling of the most “at risk” workers for BiH may reach up to US$30 million if they are retrained into
safe occupations, and up to US$111 million if they are retrained into green occupations.

FIGURE 3.3. Occupations and number of workers that need retraining (yellow area shows the most affected)
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18 These occupations are classified in the O*Net model and include: wood treaters, cabinet-makers, and related trades workers; other craft and
related workers; metal processing and finishing plant operators; rubber, plastic, and paper products machine operators; food and related
products machine operators; wood processing and papermaking plant operators; other stationary plant and machine operators; heavy truck and
bus drivers; manufacturing laborers; and other elementary workers.
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For climate change mitigation, green technologies must be absorbed, adapted, and developed to the
local needs and circumstances. Catching-up economies do not operate at the technology frontier, but their
economic growth rate depends upon institutional and technological advancements that bring them closer to
more developed economies.®® Technology absorption refers to the acquisition, development, assimilation,
and utilization of technological knowledge and capability by firms and other entities from external sources.
Successful technology absorption entails mastering specific technologies, adjusting them to local needs, and
creating rich knowledge spillovers, which can then lead to further innovations. Development and deployment
of green technologies requires skills acquisition to be complemented with other relevant resources and
cross-sectoral partnerships. Collaboration between public and private sectors in research, development, and
innovation should be promoted and co-financed.

3.4. Incremental investments needed for decarbonization

Overall, compared to the Reference Scenario, in the NZE, BiH would need to invest in the energy system
an additional US$0.5 billion (in 2020 US$ terms) until 2030 and US$5.8 billion (in 2020 US$ terms) until
2050 (expressed at present values) to achieve economy-wide net zero. This investment is incremental to
the discounted investments required in the Reference Scenario, which amount to US$38.2 billion (in 2020
US$ terms) until 2030 and US$85.6 billion (in 2020 US$ terms) until 2050. The incremental investment is
equivalent to about 0.4 percent of GDP until 2030 and 1.8 percent until 2050, on average. Approximately 87
percent of the investments could come from the private sector (including households). However, the higher
investment required would be at least partially compensated by lower operating costs, estimated at —0.9
percent of GDP per year on average through 2050. Moreover, the relatively small magnitude of the incremental
investments until 2030 suggests that in order to embark on the path toward full decarbonization, BiH would
only need small course adjustments until 2030 to redirect its energy sector investments on top of what is
planned as part of the Reference Scenario.

The lion’s share of the incremental investment until 2050 would go to the power sector. The incremental
investment by 2050 (US$5.8 billion in 2020 US$ terms) is composed of positive and negative incremental
investments in the power sector (US$5.0 billion in 2020 US$ terms), transport (US$0.5 billion in 2020 US$
terms), the industry and energy transformation sector (US$0.3 billion in 2020 US$ terms), and the residential
and commercial sectors (US$0.1 billion in 2020 US$ terms). Figure 3.4 shows the breakdown by subsector.
In the power sector, the incremental investment would ramp up after 2030, and most of it would be directed
toward the scale-up of wind and solar PV capacities. In the transport sector, as a result of the “Avoid”
strategies to reduce transport demand and the “Shift” strategies to switch demand from road vehicles to rail,
the investments in electric vehicles would be comparable to the absolute reduction in investment in internal
combustion engine (ICE) vehicles, which would lower the net incremental investment required. However,
significant incremental investments would still be required to modernize and expand the rail network and
deploy charging infrastructure for electric vehicles (EVs). In the industrial sector, most of the incremental
investment would be directed towards the implementation of CCS systems.

The energy transition would be costlier in absolute terms in the NZE-HG (as a larger economy
corresponds to higher levels of energy demand), but the required investments would be lower than in
the NZE in terms of share of GDP. In the NZE-HG, to achieve economy-wide net zero, BiH would need to
invest US$104.1 billion (in 2020 US$ terms) in the energy system until 2050 (compared to US$91.4 billion in
2020 US$ terms in the NZE), all expressed at present values. However, the investments required until 2050
would correspond to about 1.7 percent of the discounted GDP over the same period, which is lower than the
corresponding value in the NZE (1.9 percent).

109 | ee, Jeong-Dong, Keun Lee, Dirk Meissner, Slavo Radosevic, and Nicholas S. Vonortas. 2021. “Technology Upgrading and Economic Catch-Up
Context, Overview, and Conclusions.” In The Challenges of Technology and Economic Catch-up in Emerging Economies, edited by Jeong-Dong
Lee, Keun Lee, Dirk Meissner, Slavo Radosevic, and Nicholas S. Vonortas, 1-34. Oxford: Oxford University Press.
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FIGURE 3.4. Discounted investment gap (difference between NZE and Reference Scenario) until 2050 by subsector,
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4.1. Macroeconomic impact

4.1.1.Introduction

BiH is a small open economy that has demonstrated macroeconomic stability and resilience over the
recent period. Macroeconomic stability has been largely facilitated by three anchors: the currency board
(which ties the BiH marka to the euro), the state-wide collection of indirect taxes through the Indirect Tax
Administration (ITA), and accession negotiations opened with BiH in 2024.

BiH is an upper middle-income country, and while macroeconomic indicators appear favorable, living
standards are stagnating and the unemployment and inactivity rates are high. Real GDP growth has been
surprisingly strong in 2021/22, the post-COVID recovery phase, and inflation has started decelerating in
2024 toward lower single-digit levels seen before 2020. At the same time, the external deficit is around 3
percent of GDP in 2023, a reduction of roughly 10 percentage points compared to the period in the early
2000s. This adjustment in the external account was supported by the fiscal consolidation effort that started
in 2015 and led to overall fiscal surpluses until COVID-19, and small fiscal deficits since. As a result, public
debt is hovering between 25-30 percent of GDP. Nevertheless, living standards are stagnant as real per
capita consumption hovers around 35 percent of the EU-27 average for the past decade. In addition, while the
decline in the unemployment rate was sharp (according to the Labor Force Survey),''° from 19 percent in the
first quarter of 2021 to 13.6 percent in the third quarter of 2023, the level of unemployment remains high.
The same applies to the activity rate that remains low at 47-48 percent. This means that a relatively small
share of the working-age population is participating in the labor force.

4.1.2. Trend and optimistic growth scenarios

Over the long term, BiH’s real GDP growth rate under the trend growth scenario is projected to significantly
decelerate by 2050 to between 1.5 and 2 percent. The trend scenario is expected to be driven by the
continuing decline in population and downward trend in total factor productivity growth. GDP growth under
the trend scenario averages about 2.2 percent per annum during 2020-2050. In this scenario, private
consumption consistently reduces its share in real GDP by about 10 percentage points over the next three
decades. In parallel, green capital projects drive the increase in the private investment share by 5 percentage
points to 15 percent of GDP by 2050, whereas government capital spending remains stagnant. The fiscal
deficit is also expected to stagnate in the longer term at a level of between 0.5 and 1 percent, with revenues
and total spending declining in tandem to 43 and 44 percent of GDP, respectively, with spending on social
benefits and transfers robust as government consumption rises by 2 percentage points to 22 percent of
real GDP. Such developments are expected to send the public debt trajectory on a downward trajectory to
25 percent of GDP by 2050. Despite the steady reduction in the share of private consumption, the inability
to address the decline in competitiveness due to the EU’s introduction of CBAM in 2026 raises the external
current account deficit to around 7 percent of GDP. The latter is also driven by imports supporting the shift in
energy production toward RE. The extent of the external deficit increase will depend on the debt and nondebt
(FDI) financing, which, together with the currency board, may place constraints on the level of the external
shortfall. That all said, there is a high degree of uncertainty surrounding these projections as it is difficult to
assess, for example, the full impact of CBAM on the economy as well as the potentially positive impact of the
EU’s Growth Plan for the Western Balkans.

In the high-growth scenario, economic and energy reforms as well as a private investment push in the
decarbonization context elevate BiH’s trend growth rate to between 3.5 and 5 percent by 2040-50. GDP
growth under the optimistic scenario averages about 3.5 percent per annum during 2020-2050. To raise the
growth of Total Factor Productivity, the authorities are assumed to have initiated the transition to a market
economy by reducing the SOE footprint, lowering administrative barriers for businesses, and strengthening

110 International Labour Organization. 2024. “Labour Force Survey 2022". https://webapps.ilo.org/surveyLib/index.php/catalog/8411
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BiH’s single market. This effort, together with enhanced digitalization, has streamlined administrative
processes, increased firms’ efficiency, and facilitated improved access to information. To further boost
exports to the EU, policy makers are assumed to have bolstered firms’ competitiveness with strengthened
quality control measures to ensure compliance with EU standards and aligned the regulatory framework with
the EU requirements. At the same time, there has been a significant reinforcement of the quality control
infrastructure. In addition, the authorities in both entities (FBIH and RS) stimulated formal employment
by reducing the tax wedge and by revising unemployment benefits to incentivize work. Furthermore, they
introduced measures that raised female as well as male labor force participation rates. Finally, energy
policy reforms were undertaken to navigate potential adverse impacts of the CBAM. A major aspect of these
reforms has been the diversification of electricity production, with an increasing share from renewable
sources. Under such circumstances, the share of private investment in GDP almost doubles over the next
three decades, accompanied by a rise in government capital spending. This investment-driven growth take-
off results in widening, negative net exports over time, whereby the external current account deficit reaches
10 percent of GDP by 2050. Such large external deficits are feasible due to large inflows of FDI financing.
The increase in trend growth under this scenario also ensures that public debt remains around 40 percent
of GDP in the long run.

4.1.3. Impact of adaptation risks on the economy

BiH is vulnerable to damages from climate change, which are likely to aggravate the already weakening
growth fundamentals over the long term. According to a modeling exercise covering only three hazards
and selected impact channels (riverine flooding, drought impact on heat and maize, and heat impact on
labor), in a no adaptation scenario, under RCP 4.5 and trend growth, the combined damages for the three
hazards ranged from 6 percent of GDP in 2030 to 14 percent of GDP in 2050; floods comprised more than
90 percent of those damages. Under optimistic growth, under RCP 4.5, damages ranged from 6 percent
of GDP in 2030 to 13 percent of GDP in 2050 and floods had a similarly high share of total damages. In
looking at damages under RCP 2.6 and RCP 8.5, damages from labor heat stress increase with the higher
RCPs, damages from riverine flooding decrease with higher RCPs, and damages from droughts vary across
RCPs (Figure 4.1). Nevertheless, for all RCP and growth scenarios, flooding accounts for the overwhelming
share of damages. Due to limitations, the impact of extreme hydrological events, especially for flash floods,
might be underestimated. While estimates of labor heat stress increase with higher RCPs, adjustments (for
example, in construction, a shift in working hours toward cooler parts of the day, seasonal modifications,
improved worksite designs, and technology innovations) could tamper this effect. Droughts will increasingly
have a negative net impact on the agriculture sector and associated industries and value chains. The reduced
productivity in agriculture was only estimated for maize and wheat crops and could be larger if other products
are considered. The impact of droughts and flooding is likely to affect RS more profoundly compared to FBIH
considering the much larger agriculture sector (that is, roughly 10 percent of GDP). Flooding has been a driver
of large economic costs in the past, but it is assessed that a rise in global temperatures would significantly
reduce the risks of flooding.

With adaptation investments, the negative impact of climate change stagnates over time and can be
reduced (Figure 4.2). Using lower-bound estimates of the benefits of adaptation investments for the selected
sectors under RCP 4.5 and trend growth, the combined damages for the three hazards ranged from 4 percent
of GDP in 2030 to 10 percent of GDP in 2050; floods comprised almost all the damages with adaptation
investments. Under optimistic growth, with adaptation investments under RCP 4.5, damages ranged from 4
percent of GDP in 2030 to 9 percent of GDP in 2050 and floods had a similarly high share of total damages.
In looking at damages under RCP 2.6 and RCP 8.5 with adaptation investments, damages from droughts and
labor heat stress increase with the higher RCPs, but damages from riverine floods decrease, but by slightly
less than the no adaptation investment case. The adaptation estimates are dominated by simple investments
that are easy to project and could be refined, yielding lower costs and higher benefits.
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FIGURE 4.1. With no investments, GDP loss under RCP 2.6, RCP 4.5 and RCP 8.5 under trend and optimistic growth
(percent deviation from the baseline)
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Sources: MFMod, and World Bank staff estimates based on available national accounts data with inputs from JBA, IIASA and CIMA.
Notes: GDP = gross domestic product; RCP = representative concentration pathway; TREND = Trend growth; OPT = Optimistic growth. The
changes in the level of GDP or output are equivalent to changes in GDP per capita as the population figure is the same with and without
the climate damage.

FIGURE 4.2. With adaptation investments, GDP loss under RCP 2.6, RCP 4.5 and RCP 8.5 under trend and optimistic
growth (percent deviation from the baseline)
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Sources: MFMod, and World Bank staff estimates based on available national accounts data with inputs from JBA, IIASA and CIMA.
Notes: GDP = gross domestic product; RCP = representative concentration pathway; TREND = Trend growth; OPT = Optimistic growth. The changes
in the level of GDP or output are equivalent to changes in GDP per capita as the population figure is the same with and without the climate damage.

4.1.4. Impact of mitigation on the economy

Under the reference or baseline and high-growth scenarios (reference energy scenario with optimistic
growth), GHG emissions diverge significantly from the net zero energy scenario after 2030. The trend
growth Reference Scenario, or unconstrained least-cost development baseline scenario (red line in Figure
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4.3), reverses the GHG emissions to levels seen during the 2016-19 period. The decline in GHG emissions
experienced from 2019 to 2025 is based on the temporary shift in the electricity production mix of existing
capacities toward hydro. Specifically, the share of coal-based electricity production declined from 69 percent
in 2017-20 to 62 percent in 2021-23, while in parallel, the share of hydro rose from 30 to 35 percent during
the same periods. The remainder was based on solar and wind energy. By 2030, the baseline assumes
a reversal to the pre-2021 electricity production mix, while the electricity demand under the high-growth
scenario without adjustment measures catapults GHG emissions from 2035 onward significantly above levels
seen during the 201720 period.

In BiH, the net zero scenario is a function of the mix used for electricity and heat production. Emissions
from manufacturing, construction, and transportation account for one-fourth of the adjustment needed toward
net zero by 2050. Hence, most of the effort is expected to be directed toward shifting the mix in electricity
production to (RES). To achieve the net zero target, the scenarios assume the private sector to take on the
bulk of investments, up to 85 percent until 2040, and an average of 93 percent of the required investments
between 2040 and 2050. These investments entail transport, industry, and the power sector. The entities’
public investments are assumed to undertake the remaining 20 percent of investments and provide the legal
enabling environment as well as technical preconditions for private investment in RE. Measures to enhance
the enabling environment for private investment entail, for example, the adoption of legislation on electricity
and gas and the appointment of the nominated electricity market operator (NEMO), together with establishing
the power exchange and market coupling mechanisms. TRANSCO (the transmission company covering the
entire BiH territory) is expected to finance transmission line investments.

FIGURE 4.3. Total GHG emissions of the economy for the reference and net Under the trend growth
zero scenarios, under trend and optimistic growth (in Mt CO, per year) scenario, the incremental
30.0 investment needs or capital

expenses (CAPEX) would
increase sizably after 2035
20.0 (Figure 4.4). The annual
incremental investment costs
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annum in the transport sector.
Sources: World Bank staff estimates based on Emissions data sourced from CAIT and From 2036 to 2050, the energy

OECD as well as inputs from the TIMES Model

Note: GHG = greenhouse gas. sector would, according to this

scenario, see more than doubling
in incremental investment to 2.3 percent of GDP per year, indicating that investments in this sector are
anticipated to be backloaded. Meanwhile, investments in transport are more likely to be front-loaded, so that
between 2035 and 2050, incremental investments are projected to roughly halve, on average, to 0.3 percent
of GDP per annum. Most of the incremental investment in the transport sector is expected to be on purchasing
new electric cars. In the power sector, most of the incremental investment would be directed towards the
scale-up of hydro, solar PV, and wind generation, as well as battery storage. In addition, investments in the
power sector would include a limited amount of biomass-fired generation capacity equipped with CCS and
enhancing the grid infrastructure or capacity expansion to meet growing energy demand and make the RE
market attractive to private sector investment.

The high-growth scenario generates more emissions, but also more income. Consequently, the investment
cost of reaching the net zero target is, on balance, smaller in GDP terms in the long run (Figure 4.5). In
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other words, in the long run, it is possible to more than offset higher emissions from higher growth with
investments that are ultimately lower in GDP terms compared to the baseline. The higher emissions stemming
from stronger growth necessitate more front-loading in the power sector, although only marginally, with the
incremental investment cost projected to average about 1.3 percent of GDP per annum, instead of 1 percent
under the baseline. Meanwhile, as the higher growth trajectory exhibits a compounding effect on income, the
investments from 2036 to 2050 would be significantly lower compared to the baseline, averaging 1.9 percent
of GDP or about 0.5 percent of GDP less per year than under the baseline.

FIGURE 4.4. Incremental CAPEX and OPEX FIGURE 4.5. Incremental CAPEX and OPEX
of the energy system (incl. transport) of the energy system (incl. transport) under
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Sources: World Bank staff estimates based on inputs from the times model.
Note: CAPEX = capital expenditure or expenses; OPEX = operating expenditures or expenses.

In both growth scenarios (trend and high-growth), operating expenses (OPEX) drop because of the reduced
reliance on fossil fuel inputs and the reduction in maintenance costs of outdated thermal power plants.
Fossil fuels such as coal and oil experience a gradual decline over time as the economy decarbonizes. The
decarbonization results in lower OPEX in the economy. This is particularly the case in the power sector as
thermal power plants (TPPs) are decommissioned or repurposed to biomass and the mining sector as mines
supplying decommissioned TPPs are closed. Under the reference or baseline scenario, OPEX in the net zero
relative to the reference or baseline scenario declines on average by 0.8 percent of GDP during 2030-35
(Figure 4.4) and accelerates to an average of 1.3 percent of GDP in the longer term (2036-50) primarily
as the cumulative effects of decommissioning TPPs and closing mines take place. The shift in transport to
more efficient vehicles and lower residential costs due to EE improvements of buildings also contribute to
the decline in operating costs, but to a much smaller degree compared to the power sector. Under the high-
growth scenario, the decline in OPEX is somewhat larger initially, on the order of 1.1 percent of GDP, as some
frontloading of decarbonization measures is needed to meet the net zero target under higher emissions.

The impact assessment of achieving net zero targets on macroeconomic aggregates is represented
as differences between the net zero and reference energy scenarios, based on both trend growth and
high-growth GDP scenarios (Figure 4.5). The trend growth rate averages 2.2 percent growth in 2020-
2050, representing a growth scenario without deep structural reforms and continued labor outflow, and an
uncompetitive economy. Meanwhile, the high-growth scenario averages 3.5 percent growth in 2020-2050,
reflecting a somewhat more robust economy in the outer years when the impact of structural reforms has
kicked in. Under both scenarios, achieving net zero targets is assessed to have a dampening effect on real
GDP growth over the next three decades. The dampening effect on output growth has a positive impact on the
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external accounts, which become more balanced under both growth scenarios. The fiscal sector continues
to hover around balanced overall outcomes (primary surpluses) and small overall fiscal deficits; the latter, in
turn, results in a declining public debt trajectory. That said, the projections do not foresee a fiscal reaction
function, which would account for a change in the government behavior if a sharper decline in public debt
becomes evident. In addition, government policy responses due to floods are not considered.

FIGURE 4.6. Incremental impact on macroeconomic aggregates of the NZE over Reference Scenario, under trend and
optimistic growth (including transportation costs, and CPAT co-benefits)
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Sources: World Bank staff estimates based on inputs from the TIMES model.
Note: CAB = Current account balance; GDP = gross domestic product.

4.1.5. Poverty and distributional impact

The anticipated co-benefits resulting from reduced air pollution, road accidents, and road damage
amount to US$1.8 billion in present value terms (Figure 4.7). Air pollution accounts for almost 90 percent
of the co-benefits as this is one of the leading environmental risk factors. More precisely, the economic value
associated with the reduction in air pollution mortality is estimated at US$1.5 billion for the period 2024-50.
This is the second highest co-benefit for reducing air pollution in the Western Balkans region only behind
Kosovo, and a larger benefit than is estimated for Serbia and North Macedonia (Figure 4.7). Meanwhile,
diminished mortality from road accidents in BiH is estimated at US$145 million in present value terms.
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Reaching the net zero emission target is estimated to bring about an overall rise in the cost of final energy
and nonenergy products consumed by households. The transition to net zero is considered to entail price
increases for electricity and price reductions for natural gas, for example, the use of which is not widespread
in BiH. These price changes will lead to losses and gains in household consumption. Electricity prices are
expected to see the largest price increases over time, and consequently, a sizable distributional impact.
Specifically, the lowest decile of households, that is, the poorest households, spends 12.0 percent of the total
household consumption on electricity—by far the largest share across different types of fuel consumption.
Diesel has the second largest share, on which households in the lowest decile spend 2.6 percent of the
fuel consumption. Overall, the share of electricity consumption declines steadily as one moves toward the
top deciles, and the middle decile household (that is, decile 5) spends 6.0 percent of its total household
consumption on electricity and 4.4 percent on diesel.

The incidence effect on households in BiH is expected to be sizable, yet, in relative terms, significantly
smaller compared to Serbia, Albania, and North Macedonia (Figure 4.8). Electricity prices are expected to
increase 38 percent in BiH by 2035. To put this increase in perspective, electricity prices are projected to rise
63 percent in Albania, 53 percent in Serbia, and 46 in North Macedonia. Against this electricity price hike in
BiH, the net zero emission scenario would result in a decline in household consumption by almost 4 percent
for the households in the lowest decile by 2035. The impact would be largely direct through higher prices (that
is, a higher electricity bill) rather than indirect effects, which are small in BiH when compared to Serbia and
Albania (the blue areas in Figure 4.8).

FIGURE 4.7. Present value of externalities in 2023 FIGURE 4.8. Average Household Annual Incidence by
(flows until 2050, discount rate of 6%) in 2021 $US effect type (in percent of households consumption) -
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Note: ALB = Albania; BiH = Bosnia and Herzegovina; XKX = Kosovo;
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4.2. Financing needs and sources

4.2.1. Investment needs for adaptation and mitigation

Bosnia and Herzegovina’s incremental annual adaptation (from three hazards only) and mitigation
investment needs come to 1.6 percent and 1.8 percentage points of GDP respectively for 2025-2050. The
estimates come from the two separate modeling exercises reported in the preceding sections. They relied
on the same GDP baseline and were run for trend growth and optimistic growth scenarios. The adaptation
modeling exercise based on investments to mitigate the three hazards only (riverine floods, drought impact
on maize and wheat, and labor heat stress) suggests average annual incremental investment rates of 1.7,
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1.6, and 1.5 percentage points of GDP for 2025-30, 2031-40, and 2041-50 respectively. The mitigation
exercise suggests average annual incremental investment rates of 0.4, 1.9, and 2.5 percentage points of
GDP for 2025-30, 2031-40, and 2041-50 respectively. The incremental investment rates that emerge from
the analysis in this report seem quite high for Bosnia and Herzegovina. Bosnia and Herzegovina’s incremental
investment needs are similar to the Western Balkan’s average, of 1.3 and 1.9 percentage points of GDP for
2025-50 for adaptation and mitigation respectively.'**

FIGURE 4.9. Absolute (NZE scenario) and incremental (NZE vs Ref scenario) investments in USD billion.
Numbers represent undiscounted annual investment, averaged over the period)
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111 The results from the current adaptation and mitigation exercises cannot be added for two reasons. First, the adaptation results refer to shares
of GDP from a smaller economy than the mitigation exercise. Second, a joint modeling exercise, while extremely complex, would have included
interactions of adaptation and mitigation variables that could have altered the adaptation and mitigation investment needs. Nevertheless,
looking at the two results in tandem is instructive for showing the scale of additional investments needed.
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For mitigation, the NZE scenario under trend growth requires a total (public and private) investment
of US$177.10 billion between 2026 and 2050. Chapter 3 (Figure 3.4) showed the discounted investment
gap, the difference between NZE and Reference Scenario investments at the sector level through 2025 in
discounted US$. A temporal breakdown of the undiscounted investment differences, presented in Figures
4.9a and 4.9b, shows that the incremental government investment (Figure 4.9b) is front-loaded and largely
concentrated in transport (rail and road passenger) and power (solar, wind, and hydropower). By contrast,
the incremental private investment (Figure 4.9a) is backloaded and largely concentrated in solar and
wind power, though transport and industry investment also increase strongly after 2036. Looking at total
investment under the NZE scenario, Figures 4.9c and 4.9d show that the private sector is expected to do
most of the investment (US$156.36 billion or 88.3 percent), while the public sector investment accounts
for 11.7 percent (US$20.74 billion). The major investment tickets by sector between 2026 and 2050 include
transport (US$89.33 billion or 50.4 percent of the total, 90.3 percent private, and 9.7 percent public);
residential and commercial buildings (US$60.29 billion or 34.0 percent of the total, 94.6 percent private and
5.4 percent public), and power (US$22.85 billion or 12.9 percent of the total, 61.8 percent private, and 38.2
percent public). Importantly, the areas for investment between the public and private sector are expected
to differ, with EVs being a common interest. The private sector is expected to focus on freight transport and
residential and commercial buildings, while the public sector is expected to focus on transmission lines, rail
transport, and charging infrastructure.

BOX 4.1. Preserving the financing capacity of the banking sector
HET 0 T IR s I I T

Banking sector portfolios demonstrate high exposure to physical risks and to transition risks. Distribution of loans
by sectors and regions provides a good overview of a potential double impact of climate change on banks, through
geographic concentration (and natural hazards) and exposure to Climate Policy Related Sectors (CPRS). With respect to
transition risks, based on CPRS methodology, Bosnia and Herzegovina’s exposure is as follows: 40 percent in Bosnia
and Herzegovina, Respublika Srpska 35 percent. For the remaining Western Balkans for which data is available have the
following exposure: 55 percent in North Macedonia; 45 percent in Albania.
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Central banks can take a proactive role in managing the climate-related risks in their financial systems. A national overarching
strategy and roadmap on green finance is necessary to prioritize actions; set the division of labor; and ensure the coordination
among key actors, including central banks, and ministries of finance and economy. Central banks typically have five stages
in managing the climate-related risks in their financial systems: (1) risk assessment / surveys / data collection; (2) preparing
regulations / guidelines; (3) incorporating climate risks in supervision; (4) conducting stress testing; and (5) setting capital
requirements for climate risks. Central banks in the region are mostly in the first phase; some of them advanced to second
phase recently (e.g., North Macedonia).
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4.2.2. Green finance

BiH has several options for adaptation investments, but these require it to strengthen its capacity to
access EU and international donors, to access the private sector, and to build better capacity in the public
sector to assess risks and to access financing instruments. Analysis suggests that national authorities
currently lack the tools to assess their financial needs for adaptation and to access the resources required.**?
Thus, BiH will need to step up its capacity to access international donors and private investment, and the
public sector will have to play its role. In particular:

At the international level, financial support from the EU and other donors for climate actions could be
further utilized to promote adaptation and sustainable economic development. The Sofia Declaration on
the Green Agenda for the Western Balkans, the new Growth Plan, and the EU Adaptation Strategy all aim to
increase international climate finance for adaptation.**®> The Economic and Investment Plan also provides
a long-term investment package that will mobilize up to €9 billion to support green transition and climate
actions, with the potential to attract an additional €20 billion investment in climate actions with the crowding-
in of private investors.'* Other funds such as the Adaptation Fund, the Green Climate Fund, and the Special
Climate Change Fund have also deployed billions of dollars in adaptation and could be leveraged further.
For instance, under the Green Climate Fund, a total of US$14.4 million was invested in strengthening flood
resilience in BiH, which supports flood forecasting and early warning systems and bolsters risk management
at the national and local levels.'*®

At the private sector level, commercial banks and firms have much to contribute. Currently, there is a lack
of engagement with private and productive sectors in climate-responsive financial management in BiH.1*¢ A
higher level of collaboration between the public and private sectors is needed to promote private adaptation
activities and climate finance. Financial authorities could cooperate with corporations and financial market
participants to develop green finance guidelines. They can also support private investments in climate-related
or environmental projects through the issuance of green bonds. Adopting EU market guidelines and joining
international platforms can also help. For instance, the Coalition of Finance Ministers for Climate Action has
“mobilizing climate finance” as one of its principles and provides member countries guidelines in “mobilizing
private sources of finance toward climate action in their capacity as finance ministers, and by complementing
central banks and market regulators.”''” Research shows that there is a growing market for climate adaptation
that could be worth US$2 trillion annually within the next five years.'18

At the national level, public financing schemes and budgetary planning for adaptation need to be
enhanced. The government should allocate adequate financial sources to support adaptation, identify
the responsibilities of relevant institutions, and mainstream climate into budgetary planning at national
and municipal levels. This could allow sufficient investments into adaptation and ensure the successful
implementation of adaptation measures. For BiH, the emphasis should be on municipal-level financing and
bottom-up programming, given its unique decentralized political and administrative structure. In addition,

112 Alfthan, Bjorn, ElImedina Krilasevic, Sara Venturini, Samir Bajrovic, Matthias Jurek, Tina Schoolmeester, Pier Carlo Sandei, Harald Egerer, and
TiinaKurvits. 2015. “Outlook on Climate Change Adaptation in the Western Balkan Mountains”. Vienna, Arendal, and Sarajevo: United Nations
Environment Programme, GRID-Arendal, and Environmental Innovations Association.
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national fundings, such as the Environmental Protection and Energy Efficiency Fund of Republika Srpska
and Environmental Fund of the Federation of Bosnia and Herzegovina, have been allocated to cover the
costs of setting up and operating a CCA monitoring and evaluation system and the implementation of
adaptation measures.''® Disaster risk financing (DRF) also needs to be enhanced. According to the World
Bank Ready2Respond (R2R) diagnostic,*?° in BiH, the financial model is weak and there are no financial
risk management strategy or risk transfer instruments in place for disaster prevention and response.'?!
Therefore, improving DRF could strengthen the country’s financial resilience to climate disasters and yield
substantial benefits in terms of reducing the level of government liabilities.

Green debt instruments could become a significant source of finance, but BiH is still at an early stage.
Green, social, sustainable, and sustainability-linked (GSSS) bonds and loans have fueled the momentum
behind green and sustainable investment globally. European issuance alone is expected to reach US$1.5
trillion by 2026%22. However, the market in the Western Balkans, especially in BiH, is still nascent. The first
green bond in BiH was issued by Nasa Banka on the Banja Luca Stock Exchange for US$2.3million in 2023
(BAM 4.2 million). For GSSS bonds to scale up and have a significant impact, BiH needs to implement a
sustainable finance framework (in alignment with the EU) with a green taxonomy that can help investors
to identify green investment opportunities unambiguously and enable financial institutions to develop new
instruments at scale.

There are also opportunities for private investment in e-mobility. BiH has competitive advantages that can
facilitate the development of a local EV industry. The country already has a well-developed automotive sector,
with several manufacturers embedded in the value-chain of ICE vehicles, and there are well-established
educational programs (for secondary and higher education) for building local capacity in this sector. The
country also has a significant number of software-developing companies capable of creating solutions for
the EV supply chain, especially around charging infrastructure. Some of these companies can already attract
private investment in the form of equity as well as commercial loans. With the help of EU funds, national
and subnational government entities can use PPPs as well as traditional procurement tools to invest in EVs
for public transportation as well as to support the expansion of the charging infrastructure. As EV adoption
increases and the market grows, the incentives for private investment will grow and public support can be
phased out.

The financial sector can support the expansion of the EV market. Banks in BiH can influence the final price
of low-carbon technology (such as EVs) by creating tailored packages for individuals as well as companies
interested in purchasing them. The best example of this is Procredit Bank Sarajevo, which has special RE
loan packages. IFIs as well as local development banks, in cooperation with environmental protection funds,
could work in partnership with local financial institutions on the creation of special credit lines for companies
and individuals, helping them to buy EVs under favorable conditions. Leasing companies and microfinance
organizations could also be supported to provide lower interest rates and specialized operational leasing
packages for individuals, companies, and public institutions interested in EVs.

PPPs can be used to attract private capital into municipal district heating. District heating systems in BiH
are municipally owned and have substantial investment needs for reducing heat and water losses, switching
to cleaner fuels, and shifting to efficient combined heat and power (CHP) production. BiH has feed-in tariffs in
place for electricity produced at CHP plants in cogeneration mode that is exported to the grid. The incentives

119 See Bosnia and Herzegovina National Adaptation Plan at https://unfccc.int/sites/default/files/resource/NAP-Bosnia-and-Herzegovina%20.pdf.

120 To support disaster risk management in Western Balkan countries, an assessment was undertaken by the World Bank and Prepared International (PPI)
in 2020 to examine the countries’ emergency preparedness and response (EP&R) current capacities. The assessment uses the Ready2Respond (R2R)
diagnostic methodology, designed by the World Bank and executed by PPI. The methodology covers five core components of EP&R (legal and institutional
frameworks, information, facilities, equipment, and personnel), which are further divided into 18 criteria, 72 indicators, and 360 attributes that represent
necessary elements for fully developed EP&R system.

121 World Bank. 2021a. “Bosnia and Herzegovina - Ready 2 Respond: Emergency Preparedness and Response Assessment”. Diagnostic report,
Washington, DC.

122 pricewaterhouseCoopers, 2022. “ESG. Transformation of the Fixed Income Market 2022". Sustainable Finance Series.
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are backed by interconnection policies that provide CHP and renewables with transparent and consistent
interconnection procedures for selling the generated electricity to the grid. In this context, private investment
can be promoted by developing a pipeline of pilot projects for PPP in municipal services (including district
heating) and seeking international technical assistance for structuring these projects. The use of government-
backed guarantees could help to decrease the cost of capital and increase the financial viability of the
projects, incentivizing private investment.

Guarantees can help to free up capital and crowd-in private investments. With the help of capital
optimization instruments?® provided by international guarantee agencies (such as the Multilateral
Investment Guarantee Agency or MIGA), international banks with subsidiaries in the BiH can reduce the
regulatory risk weighting applied to their mandatory and voluntary reserves at the consolidated level,
freeing up capital for their subsidiaries. The freed-up capital can be used to finance climate mitigation and
adaptation projects.'?* Additionally, political risk guarantees covering war and civil disturbances, breach
of contract, transfer restriction and inconvertibility of local currency into hard currency, and expropriation
by governments can be used to de-risk investments and mobilize private capital in support of projects in
strategic sectors, such as power, transport, green buildings, and others.

4.3. Structural and regulatory framework issues

4.3.1. Private investment and financial sector structural issues

Enhancing productivity and fostering innovation hinge on addressing key structural challenges such as
regulatory alignment, quality control infrastructure, access to finance, and digitalization. BiH has seen
a noticeable deceleration in labor productivity growth, exacerbated by sectoral disparities, with the services
sector emerging as the most productive. However, low business density due to market frictions hinders new
business creation, limiting competition and job opportunities in the private sector. Addressing these challenges
requires targeted interventions, including regulatory alignment with EU standards, strengthening quality control
infrastructure, and further simplifying business registration processes (in addition to one-stop-shops that
already exist). Improving access to finance, especially for women-owned businesses, and diversifying financing
channels are essential for stimulating total factor productivity growth. Energy and extraction policies must
prioritize competitiveness and sustainability, while digitalization initiatives can significantly enhance regulatory
efficiency and private sector productivity. Moreover, reducing the informal economy is crucial for attracting
formal investments and fostering sustainable growth in the economy. Furthermore, targeting improvements
in the education system and relevant infrastructure (such as science and technology parks) is another key
component in improving production activities and supporting innovation.

Climate-focused PPPs can be used to leverage private investment on low-carbon infrastructure, but some
improvements in the regulatory framework are needed. BiH has a legal framework regulating PPPs, but it
is fragmented. The laws regulating PPPs and concessions operate at different levels (national, subnational,
and cantonal), with cantons having their own legal frameworks, procedures, and bodies. Consolidating the
PPP processes in centralized units staffed with enough resources can help governments focus on priority
projects across multiple sectors, reduce room for potential corruption, and generate economies of scale.'?®
Additionally, BiH needs a more transparent assessment of the costs and contingency risks of PPP projects
and how to manage them. This could help better integrate PPP-related contingencies into the country’s
investment strategy. Assessment and management of risks is a particularly critical area for PPPs financing
infrastructure exposed to climate-related risks.

123 Capital optimization guarantees are designed for retail banks with significant exposures to central banks in emerging markets. They can insure
mandatory reserves held by a parent bank’s emerging-market subsidiaries, which reduces the counterparty risk and can lead to a reduction in
the bank’s risk-weighted assets (RWA) on a consolidated basis. The RWA capacity that is freed up can then be used to grow the bank’s loan book.

124 For instance, Raiffeisen Bank International is currently using a MIGA Capital Optimization guarantee to free up capital and support climate
finance activities.

125 IMF (International Monetary Fund). 2023. “Bosnia and Herzegovina: 2023 Article IV Consultation.” Country Report No. 23/324, Washington, DC.
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Structural reforms supporting the deployment of RES are needed to modernize the energy sector and
enhance BiH’s economic competitiveness in a decarbonizing world. While coal-fired power plants will
remain the backbone of BiH's power system for the foreseeable future, prioritizing the gradual transition
to RES is crucial due to the EU market’s significance for BiH's exports. To achieve a smooth transition,
key priorities include increasing RE generation through conducting competitive RE tenders, streamlining
licensing procedures, and establishing a power exchange to create an efficientand liquid wholesale electricity
market. These measures are vital to attract private investments in the renewables sector. In addition, to
improve opportunities for thermal power plant conversions, the authorities could consider implementing a
demonstration program of partial conversion to biomass. Based on the lessons learned, authorities could
improve coordination, address legal and regulatory issues, improve the information base, and eventually
further expand capacity. To ensure the power system reliability once it accommodates an increase in
variable RE, a strengthening of the existing grid infrastructure will be required, as well as its expansion.
Considering that BiH will be impacted by the CBAM regardless, it is advisable to prioritize capturing revenues
domestically through the implementation of an ETS or carbon tax. These revenues can then be directed
towards new investment opportunities in the energy sector.

The entity governments in BiH have achieved notable legislative advancements in the energy sector;
however, further action is imperative. The recent enactment of energy-related legislation in FBIH,
encompassing the Renewable Energy Law, Electricity Law, and Law on Energy, represents commendable
progress. Nevertheless, additional measures are indispensable, including the adoption of a BiH Law on
electricity and gas and the appointment of the NEMO, alongside establishing the power exchange and
market coupling mechanisms. This undertaking presents an enormous challenge within the current political
landscape characterized by contentious debates over the devolution of powers to the BiH institutions level.
Furthermore, it is crucial to acknowledge the potential of evaluating coal mining lands and other related
assets (which have previously received insufficient attention) as their utilization becomes nonprofitable.
This evaluation can serve as an opportunity to initiate economic diversification in coal-dependent regions,
thereby offering fresh avenues for private sector-driven investment and employment in these communities.
Collaborating closely with both direct and indirect workers to identify viable economic alternatives and
facilitate upskilling initiatives will enhance the prospects for a successful transition away from coal. These
efforts, when coupled with comprehensive regional transition plans and integrated land use strategies in
coal mining areas, will further bolster the likelihood of a smooth and prosperous transition to a low carbon
economy.

Furthermore, regulatory changes are required for the development of an e-mobility industry in BiH.
Experience from EU countries shows that changes in the regulatory framework are crucial for the development
of the e-mobility sector. Some of the regulatory changes needed in BiH include the following: (a) introduction
of an additional and explicit tariff model for electricity consumption in charging stations; (b) amendment of
articles dealing with charging infrastructure in the electricity laws in the RS and Brcko District, as well as
the draft of the Law on Electricity in FBIH; (c) introduction of the Law on the Establishment of Infrastructure
for Alternative Fuels, determining common technical specifications for charging and supply points, a
detailed definition of the role of EV infrastructure system operators, user information requirements, and
all other aspects essential for the establishment and use of EV infrastructure; (d) amendments of the laws
dealing with environmental protection funds so they can provide financial incentives for EVs in BiH, in line
with the legislation in neighboring countries; () amendments of the laws related to spatial planning and
construction; (f) amendments of the law in the field of traffic, as it currently does not specifically regulate
the issue of places for charging or supplying EVs; and (g) amendment to the Law on Public Procurement
of BiH, prescribing the obligation to consider energy consumption and CO, emissions as criteria for public
procurement of vehicles.
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4.3.2. Managing the role of the state and its implications for financing
the climate transition

The fact that BOS play a significant role in sectors that are responsible for high levels of GHG emissions
poses a range of challenges for financing and coordinating BiH’s mitigation agenda. BOS are particularly
prominent in power generation (36 BOS or 58 percent of all BOS in high-emitting sectors) and crop and
animal production (16 BOS or 26 percent), but they are also present in other sectors that emit high levels
of GHGs, including transport and manufacturing (Figure 4.10a). About 11 percent!?® of BOS in high-emitting
sectors operate in competitive markets, where the private sector is likely better suited to deliver services.*?’
A large share of BOS in high-emitting sectors are often subordinated entities of municipalities (55 percent),
and many are unprofitable (27 percent) (Figure 4.10b). With such a decentralized ownership structure,
mandating BOS to implement climate mitigation objectives may be difficult as most do not report to a
centralized agency. It is also unlikely that these BOS will have the cash-flows for the required mitigation
investments, neither will they be able to access capital markets as they may not have credit ratings to raise
funds. Important for the design of the country’s mitigation strategy, BOS in high-emitting sectors are also
significant job providers with 4.7 percent of all formally employed in BiH, the highest share across WB6
countries, with most jobs provided in the electricity sector.

In particular, BiH’s electricity sector is state dominated, highly fragmented, and incurring significant
budget losses. Electricity generation still relies heavily on fossil fuel. Nearly 70 percent of BiH’s electricity
production relies on TPPs running on lignite, a type of coal that is not only low in calorific value and highly
polluting but also a major GHG emitter. BiH’s state-owned, coal-based power plants operate with high losses,
requiring government subsidies to cover costs and keep them running. If no action is taken, the predicted
budget loss due to coal-based power plants is estimated to be €750 million over the next 30 years, based
on UNDP projections.?® The sector comprises three vertically integrated BOS that generate electricity, two
in the FBIH, one in the RS, and three market regulators, as well as smaller independent power producers
operating in both entities. According to the IMF, as of end-2022, the entities were heavily cross-subsidizing
electricity prices for households and firms without any targeting. Prices are set to rise somewhat in 2023,
but remain well below international prices. BiH lacks the legal basis for the implementation of its national
energy and climate plan. There were attempts to develop a draft national law on the electricity and natural
gas regulator, and on electricity transmission and electricity market in BiH, but this legislative process
was not finalized. The country should prioritize reforming the electricity sector to increase competition and
investment.2°

The presence of BOS is also important for BiH’s climate adaptation agenda as 255 BOS operate in
climate-vulnerable sectors—that is, sectors that will experience the negative effects of climate
change. With 60 percent of all BOS in BiH operating in climate-vulnerable sectors, the country experiences
a high exposure to climate risks through BOS, in line with 63 percent on average across WB6 countries,
but significantly above the global average of 44 percent. About 20 percent 13° of BOS in climate-vulnerable
sectors operate in competitive markets, where the private sector is likely better suited to deliver services.
Similar to BOS in high-emitting sectors, most are owned by municipalities and other subnational entities (85
percent) and many are unprofitable (22 percent), leaving a range of BOS financially constrained to invest in
the needed adaptation measures.

126 They generate 7 percent of all BOS revenues in high-emitting sectors and providing 4 percent of jobs.

127 Contestable sectors include activities that exhibit significant fixed costs for entry, which may reduce the number of competitors in the market
(that is, oligopolistic markets). This category also includes activity sectors characterized by public goods, externalities, and asymmetries of
information. In this instance, inadequate provision would persist if only unregulated private firms operated in the market. Some examples
include banking services, airlines, power generation, and/or waste management.

128 UNDP (United Nations Development Programme. 2023b. “Why the Western Balkans are Choosing Decarbonization.” UNDP News and Stories, April
3, 2023. https://climatepromise.undp.org/news-and-stories/why-western-balkans-are-choosing-decarbonization-serbia-bosnia-and-herzegovina.

129 IMF (International Monetary Fund). 2023. “Bosnia and Herzegovina: 2023 Article IV Consultation.” Country Report No. 23/324, Washington, DC.

130 They generate 3 percent of all BOS revenues in climate vulnerable sectors and providing 8 percent of jobs.
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FIGURE 4.10. Distribution of BOS in high-emitting sectors in BiH
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Source: World Bank Global BOS database based on 2019 data.

For a successful adaptation and mitigation strategy, the government of BiH will need to address these
issues as part of a SOE-BOS reform package. Such reform efforts should continue the country’s efforts of
streamlining (rightsizing) the state presence across the economy, particularly competitive markets where
private operators are better suited to deliver services. This prevents BiH from spending public funds on
climate action where, in fact, the private sector should step in. For BOS in natural monopoly or contestable
markets, reforms should aim atincreasing performance; achieving full cost recovery; and improving efficiency,
transparency, and corporate governance. As the majority of BOS are owned by municipalities, the current
BiH's efforts to establish an oversight unit offers the opportunity to facilitate coordination and ease the
anchoring of climate objectives in the mandates of SOE-BOS, but this requires making the oversight entities
fully operational. The RS’s oversight unit has been operational since March 2023, while the FBIH unit is
not yet staffed. SOE-BOS reform efforts must become part of the BiH’s climate transition, a requirement
underscored also by the IMF in its recent Article IV Assessment in which it recommended “speeding up public
enterprise reform” since many of them are “loss-making and lack a clear rationale for state ownership.”*3!

To attract private investments based on a business environment that is conducive from a legal, regulatory,
and competition point of view, markets, in particular energy markets, must offer a level playing field
between BOS and private actors which requires careful market liberalization and regulation. To this end,
the BiH authorities should adopt and implement a state law on electricity to help develop the market, boost
competition, and encourage new investment.’®*? The authorities need to also harmonize the legislation on
renewables to encourage private investment and accelerate the transition away from coal.*33

4.4. Growth opportunities with export development and EU accession

BiH’s export competitiveness faces challenges over the medium term due to the gradual introduction
of the CBAM. Exposure to the CBAM depends on the relative emissions intensity of exported products
and the volume of those products. The sectors in BiH targeted by the CBAM are among the country’s
main exporting sectors such as machinery and metals, including iron, steel, and aluminum. Exports of the

131 |MF (International Monetary Fund). 2023. “Bosnia and Herzegovina: 2023 Article IV Consultation”. Country Report No. 23/324, Washington, DC.

132 The RS is making progress in implementing EU rules on the electricity market, has completed unbundling of the distribution network, and is
deregulating generation prices. In FBIH, unbundling in electricity is at an early stage, while the legal basis for electricity market reforms has
not been adopted.

133 The RS and Brcko District adopted new laws on renewables in 2022, enabling auctions, which have yet to start. FBIH should adopt a RE law
that is harmonized with the EU and Energy Community acquis, improves the legal framework in the RE sector, and introduces auctions for
the allocation of feed-in tariffs and feed-in premiums for renewable power plants. IMF (International Monetary Fund). 2023. “Bosnia and
Herzegovina: 2023 Article IV Consultation.” Country Report No. 23/324, Washington, DC
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latter contribute over 5 percent to the country’s GDP. Furthermore, approximately 68 percent of electricity
generation comes from aging coal-fired power plants. Seventy percent of them are over 40 years old,
producing less efficiently as a result. CO, emissions from electricity production per GDP are more than five
times higher in BiH compared to the average EU-27 country. With an outdated, inefficient TPP system and
a carbon-intensive manufacturing sector, the CBAM will negatively affect export competitiveness over time,
especially once intermediate inputs such as electricity are included. This will also make BiH a less attractive
destination for FDIs. These considerations make it increasingly costly to delay the transition to lower-carbon
alternatives. The adverse impacts are further compounded by the fact that nearly all coal mines are loss-
making enterprises and receive government subsidies in various forms. Subsidized energy production kept
electricity prices low during the recent energy crisis and has served as a social measure for citizens, but also
supported the economy’s competitiveness.

BiH is likely to lose exports to EU members in the cement, iron and steel, aluminum, fertilizers, and
electricity sectors. The effects on the BiH economy come directly from lost exports and indirectly through
domestically lost business from purchases of intermediate goods and services for their respective production.
For example, if utilities can sell less electricity to EU members and do not find alternative markets, they will
need less coal for electricity production. Coal mining, in turn, will need less machinery products, business
services, and other goods along the value chain. The model used for these simulations captures such indirect
effects along the respective value chains.

The overall effect on BiH in terms of relative output loss is estimated at around 1 percent in 2034,
although sector-specific results show a more granular story of winners and losers in the economy.
Sectors producing goods subject to the CBAM see output losses of up to 15 percent while employment in
some sectors declines by up to 10 percent in an already difficult employment environment. The concomitant
decline in labor demand reflects the labor intensity of the respective sector. In BiH, the sectors subject to the
CBAM price increases are typically sectors with high capital and energy intensity and lower labor intensities.

Electricity exports, the number one export good in 2022, suffers the most due to loss of trade with EU
members. According to World Bank simulations, the largest relative losses take place in electricity exports,
leading to output losses on the order of 15 percent. In absolute terms, the next largest negative impacts of
the CBAM due to trade substitution occur in the basic metal industries. Specifically, the electricity sector,
as it is suffering huge losses, will reduce its investment in new power plants or additions to existing ones.
Even maintenance might be reduced over time, leading to negative impacts in the wholesale and retail sector
and other manufacturing sectors, such as metal industries. Considering that most produced electricity is
generated from lignite or brown coal, mining sector output will be adversely affected by the decline in electricity
generation. The mining sector output would decline, according to the simulations, around 9 percent. Other
spillover effects include an impact on transport, and wholesale and resale trade or services, although the
losses are small in comparison.

In manufacturing, all energy-intensive sectors are impacted adversely, with steel recording the largest
output decline. In the steel industry, 6 percent of jobs are estimated to be lost. Along the manufacturing
value chain, the CBAM impact will be felt in transport, wholesale and retail, construction, business services,
and real estate. Some services only contribute small shares to intermediate production, but transport, retail
and wholesale trade, the electricity sector, and the metal industry provide relevant inputs and will feel the
losses in production in the steel sector. The mining sector is expected to experience the loss of demand for
iron ore from the negative impacts on the steel sector. The same holds true for aluminum production, losing
close to 5 percent of its output and perpetuating the effect along the value chain. At the same time, export
industries entailing aluminum, steel, and iron products could benefit from higher demand driven by a take-off
in green investments across Europe. The key issue will be BiH’s product competitiveness after the application
of price markups due to the application of the CBAM.
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The results do not include induced effects from lost income due to loss of jobs. Job losses of 3-6 percent
in some sectors led to income losses of the same or higher proportions in the respective region. Typically, jobs
in the aforementioned industries are better paid, hence, the income reduction in the respective community
will be disproportionately higher. Losses in household consumption will, under such circumstances, spread
through the economy, ranging from food to housing, as well as nondurable and durable consumption goods.

Total employment losses are estimated on the order of 0.5 percent but concentrated in some sectors;
hence, with a larger micro impact in municipalities. Some job losses stem from the loss of trade directly,
such as loss of exports of electricity, leading to losses in sales from lignite and brown coal mining. However,
the energy-intensive sectors losing export opportunities and decreasing their output will adversely impact
investment, which leads to a spillover effects in other sectors, such as construction or wholesale and retail
trade.

Employment in several sectors is particularly hard hit. For instance, around 10 percent of jobs in the
electricity sector will be lost. Employment losses in coal mining match the electricity sector’'s employment
loss. Basic aluminum production sheds 7.5 percent of employment and demands fewer inputs from the mining
sectors, that is, aluminum ore losing 5.5 percent of jobs. Steel trade is less price elastic than aluminum,
hence, output reductions are not as large. Still, in terms of jobs, the steel sector is estimated to see a 5
percent reduction in labor demand. Along the value chain, iron ore mining loses more than 3 percent of jobs.
Fertilizer and chemical minerals see a reduction of 4.5 percent. Cement, lime, and plaster products are
not traded as heavily with Europe, therefore the reduction in labor demand in this sector is milder and job
losses total around 1.6 percent. Interestingly, the resulting negative spillover effect on the service industry,
in particular, wholesale and retail trade, is also impacted by an estimated reduction in investment as demand
for these services declines.

The implementation of the CBAM is, therefore, likely to increase the cost of emissions-intensive
generation, which can encourage a shift away from coal. However, additional policies are necessary to
promote the adoption of RES. Carbon pricing alone is not effective if low-carbon substitutes are not available
or affordable. Moreover, a carbon price is likely to have limited effects without the necessary conditions
for cost pass-through and economic dispatch. BiH and the region face challenges such as artificially low
electricity prices (below production cost), monopolistic markets, and limited competition across suppliers.
This consequently deters private investment in cleaner electricity generation capacity and maintenance.
These challenges make it difficult to create a level playing field for renewables, especially wind and solar
technologies.

To effectively transition to a greener and more resilient economy, carbon pricing should replace fossil
fuel subsidies, below-cost electricity tariffs, and other counteracting pricing instruments. Since BiH
will be hit by the CBAM either way, it would be better to capture the revenues domestically through an ETS
or carbon tax rather than losing out to the CBAM. Different types of carbon revenue use could be evaluated
and additional policies to support energy-vulnerable consumers should be developed. The transition to a
greener economy is not just a sectoral issue but also a community issue, particularly in regions where certain
industries, such as coal and ferrous metals, are concentrated.
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Conclusions and recommendations

The following table highlights recommended policy actions and investments, with an associated
prioritization, split by policy area. The urgency and ease of implementation of actions have been marked as
high ( ), medium ( ), or low ( ). The @ tag highlights actions that are aligned with the legal
obligations already undertaken by BiH within the EU accession process or based on their membership to the
Energy Community.

Policy actions

Investments

Prioritization

Policy area: Resilience and adaptation

RA1: Disaster risk management (DRM)134

" Enhance climate change adaptation (CCA) and DRM
legislation framework through establishing a unified
and comprehensive legislative framework for DRM
and setting out coordination guidelines for an efficient
policy reform mechanism between the national and
local levels for emergency response, aligned with the
responsibilities of the Civil Protection Administrations.

Enhance financial preparedness for climate change
and disasters by strengthening the financial model to
avoid ad hoc decision-making, ensure proper allocation
of DRM budgets, and limit the variations in available
budgets. @

Enhance flood risk reduction by aligning the BiH flood
protection system with the EU Directive 2007/60/EC
on the Assessment and Management of Flood Risks. @

Develop legislation on work in extreme climatic

conditions such as heatwaves. @

Invest in enhancing financial preparedness for climate
change and disasters by developing effective finance
plans for securing adequate funds; investing in the
development of a standardized and transparent budget
allocation framework for DRM that considers risk
assessments, @ vulnerabilities, and potential disaster
scenarios; and investing in the development of robust
systems for collecting and analyzing financial data
related to DRM. @

Invest in capacity building through investing in training
centers, response stations, and shelters that the
country is currently lacking to enhance post disaster
response and recover.@

Invest in digitalized climate risk mapping and
information management to enhance risk assessment
and decision-making. @

Urgency

Ease of
implementation

RA2: Urban

Enhance climate-resilient urban planning by developing
sustainable urban planning and land use (for example
developing, adopting, and enforcing the Sarajevo
Canton Long-Term Urban Development Strategy until
2040, in accordance with the Handbook of Sustainable
Urban Development Strategies); developing legislation
on work in extreme climatic conditions; and
mainstreaming CCA into local urban spatial planning @
Enhance waste management by improving data
management and planning, enhancing sustainability,
and transitioning to circular economy principles. @

Invest in climate data collection infrastructure,
including weather stations and early warning systems
for extreme weather events. @

Invest in building and infrastructure retrofitting
by developing mechanisms and implementing the
installation of “green roofs;” and instituting a public and
residential buildings renovation program to improve
energy efficiency and improve climate and disaster
resilience, including in Canton Sarajevo. @

Invest in waste management by improving data
collection tools and technologies, waste collection, and
treatment infrastructure upgrades. @

Urgency

Ease of
implementation

i
@
S

Disaster risk management and urban climate adaptation measures are mostly linked to the following EU legislation and strategies:

Legislation: European Climate Law (https://climate.ec.europa.eu/eu-action/european-climate-law_en), Directive on the resilience of critical

entities (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32022L.2557),

Eurocode building codes

https://eurocodes.jrc.

ec.europa.eu/policies-standards/en-eurocodes-and-related-standards#the-european-standardisation-system). and other relevant construction

laws (such as the revised Energy Performance of Buildings Directive EU/2024/1275 and the revised Energy Efficiency Directive EU/2023/1791),
Floods dlrectlve (https:

www.eea. europa eu themes water |nteract|ve by- categorv floods-directive) UCPM legislation (https:

civil-protection-

Strategies, frameworks programs and best practice networks: EU Adaptation Strategy (https://climate.ec.europa.eu/eu-action/adaptation-

climate-change/eu-adaptation-strategy_en), EU Disaster Resilience Goals (

https://civil-protection-humanitarian-aid.ec.europa.eu/what/civil-

protection european dlsaster risk- management european disaster- re5|l|ence goals en), EU Mission Adaptation to Climate Change ( ttps //

horizon-europe, adaotanon chmate change en), EU level technical guidance for adaptation of buildings (https://susproc.jrc.ec.europa.eu

product-bureau/sites/default/files/2023-04/Technical%20Guidance%20adapting%20buildings.pdf).

The measures particularly support progress on areas presented in Chapter 27 Environment of the acquis (https:
lossary/chapters-acquis-negotiating-chapters_en).

ec.europa.eu/enlargement-polic

neighbourhood-enlargement.

The EU tag indicates that these measures are directly or indirectly linked or go beyond requirements included in EU legislation or strategies.
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Policy actions

Investments

Prioritization

RA3: Water

Complete the preparation of integrated Flood Risk
Management Plans including comprehensive Programs
of Measures.

Development of a program for BiH’s EU integration in
water management.

Transpose water-related directives to FBIH and
RS legislation to ensure compliance with EU water
acquis, taking into consideration cooperation between
competent institutions in BiH and across entities. @

Invest in the modernization, rehabilitation, and
expansion of the irrigation and drainage infrastructure
to increase the resilience of the agricultural sector.

Invest in the implementation of the Programs of
Measures of the River Basin Management Plans and
infrastructure measures for flood protection.

Invest in sustainable water and wastewater treatment
facilities to reduce the high levels of nonrevenue
water (NRW) in the water supply systems to increase
resilience, and to increase the currently low levels of
wastewater treatment.

Urgency

Ease of
implementation

RAA4: Forestry and biodiversity

Establish biodiversity and forestry coordination
inventory efforts, covering genetic, species, ecosystem,
and forestry aspects.

Enhance the legal framework for forestry and
biodiversity at all administrative levels by harmonizing
legislation with EU and international standards through
the revision and development of legal and regulatory
frameworks.

" Strengthen institutional capacities for preserving
biological diversity, landscape diversity, and forestry
management by providing comprehensive training and
resources to relevant institutions across BiH.

Consider climate change scenarios
documents for the forestry sector.

in strategic

Carry out afforestation with native and fast-growing
species; develop a monitoring system on climate
change impact on biodiversity.

Invest in the implementation of sustainable forest

management techniques and forest protection system
in areas prone to wildfire risks.

Invest in establishing new protected areas and
strengthening the capacity of existing ones.

Urgency

Ease of
implementation

RAS5: Agriculture

Improve irrigation systems to ensure crop production
security, boost yields, and minimize losses caused by
water shortages, particularly during dry periods.

Promote the integration of value chains, focusing
on competitive agri-food products to enhance
competitiveness and market access.

Address the land fragmentation issues and promote
land consolidation to create larger, more productive
and efficient farm units.

Consider climate change scenarios
documents for the agriculture sector.

in strategic

Invest in the modernization and expansion of irrigation
and drainage systems.

Improve cultivation techniques, such as switching to
more climate-resilience plant species, crop rotation
adjustments, and the adoption of ecosystem-based
approaches.

Invest in the development and promotion of integrated
value chains.

Invest in land consolidation initiatives to address land
fragmentation issues.

Urgency

Ease of
implementation

RAG6: Transport

Improve data reporting, monitoring, and sharing
function across relevant public sector entities; for
example, towards creating a multiagency portal on
climate resilience and climate change.

Establish landslide inventory database.

Adopt a post event lesson learned reporting function.
Test crowdsourcing methods for capturing and
disseminating highly disaggregated climate data, such
as on water quality.

Strengthen asset inspection methods, particularly for
the road network.

Review and update engineering design and
maintenance standards, including construction and
delivery approaches, for key infrastructure assets such
as road drainage structures.

Ensure climate resilience data is embedded in road
asset management systems.

Undertake targeted rehabilitation program to
strengthen the climate resilience of the roads network
as a priority.

Invest in railway infrastructure and rolling stock,
charging infrastructure for on-road vehicles, public
transport, and active mobility infrastructure to
support the transition to a more resilient, lower-carbon
transportation sector.

Urgency

Ease of
implementation
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Investments

Prioritization

Policy actions

RA7: Education, skills, and labor markets

Reform education and training systems to prepare the
flow and stock of workers with skills needed for new
jobs by increasing the links between the education and
training system and the labor market, including through
more private sector involvement.

Develop coordinated plans for fostering green values,
attitudes, and behaviors from an early age and
throughout the education and training system.

Decarbonize education delivery and adapt school
infrastructure to climate change; create modern
learning environments.

Promote science and research and development (R&D)
to adapt to climate change.

Reform the financing and design of upskilling and
reskilling programs to expand the opportunities for
lifelong learning, including on the job.

Assess the fit of current labor regulations and tax and
benefit systems to balance the flexibility needed for
firms to adapt to economic changes with the protection
of workers.

Invest in the conditions needed for more labor market-
responsive and larger scale training (curricula, teachers
or instructors, infrastructure, and equipment).

Invest in green school infrastructure—energy-efficient
buildings, compact structures—and embed energy-
efficient technology in the curriculum to foster climate
education (as part of DRM and urban policies).

Invest in R&D and innovation to facilitate adaptation to
a green economy.

Establish mechanisms (for example, skills development
funds) co-led by the private sector to support reskilling
and upskilling at a larger scale.

Establish a labor market observatory at entity level
to periodically identify changes in skills demand
associated with the greening of the labor market.

Invest in labor mobility schemes to support the
geographical reallocation of jobs and workers.

Urgency

Ease of
implementation

RAS8: Social protection systems

Modify entity and cantonal legislation to allow social
protection programs to expand coverage to additional
people in response to disasters and climate impacts
and establish a mechanism to respond to localized
shocks rapidly through the social protection system in a
transparent manner.

Align social protection, DRM, and climate change
legislation to recognize the role of social protection
in supporting adaptation, strengthen the use of early
warning systems to inform a scaling-up of social
protection programs to be channeled through these
programs to directly reach affected-people.

Develop labor income protection systems in entities,
including for informal workers, to respond to a likely
increase in job-related shocks.

Invest in social protection delivery systems to enable
a quick identification of people in need of support as
well as their enrollment and payment, supported by
robust complaints and grievance mechanisms. This
includes: investments in the interoperability of social
protection information systems with other government
databases to allow for rapid identification of eligibility,
investments in (integrated) social registries (“social
map” development in both entities), and establishment
of standard operating procedures to ensure system
capacity during disasters, supported by capacity
building and staff training.

Establish and finance contingency budgets that will
fund the expansion of social protection systems when
shocks occur. 3%

Support dedicated outreach by the social protection
systems to poor and vulnerable population groups
and communities to ensure their understanding of
the benefits that are available to support climate
adaptation.

Invest in efforts to better understand the individual,
household-level, and community effects of disasters
and climate impacts, including through the tracking of
damage and losses.

Urgency

Ease of
implementation

RA9: Health system

Improve data sharing with other sectors on surveillance
and monitoring of emerging diseases and climate-
related health emergencies.

Create plans for health system response to health
emergencies (including climate-related ones).

Continue structural reforms in the health sector
(organizational, financial, and human resources) to
respond to climate-related health emergencies and
changes in burden of disease with support to Just
Transition in view. @

Establish technical prerogatives for robust connections
with other sectors for disease surveillance and
monitoring.

Make strategic investments for strengthening
response to climate-related hazards and other health
emergencies, including epidemiological surveillance,
early warning systems, and intersectoral response.

Invest in capacity building of health staff and funding
health facilities to respond to changed disease burden
and to support Just Transition and related migrations.

Urgency

Ease of
implementation

»-\
@
a

practice, disbursements would be needs based.
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For budgeting purposes, the maximum amount per year would be allocated, with the assumption that it is triggered every year. However, in




Investments

Prioritization

Policy actions

Policy area: Decarbonization and mitigation

DM1: Energy pricing

Ensure cost-reflective electricity tariffs to support the
long-term financial viability of the power sector. @

Increase fuel levies and other environmental taxes to
EU levels. @

Strengthen targeted social protection measures in
parallel to price reforms. @

Deploy instruments for carbon pricing, with revenue
recycling to provide sustainable financing for climate
action and help vulnerable and low-income groups. @

Urgency

Ease of
implementation

DM2: Power sector

Develop spatial plans for identifying priority zones for
RE development. @

Prepare a pipeline of RE projects with clear timelines
and support schemes. @

Strengthen planning capacity for grid integration of RE
(both at the transmission and distribution levels). @
Develop the legal and regulatory framework for battery
storage. @

Develop and implement transmission grid
modernization programs across the country to enable
the grid to integrate renewable electricity. @

Support investments in hydropower rehabilitation.

Support investments in battery storage through PPPs.
Support energy companies on the issuance of green
bonds to finance energy storage projects.

Support investments led by the private sector based
on competitive selection processes (for example, RE
auctions) in solar and wind capacities.

An additional ~1 GW of hydropower (including pumped
storage hydro) could be economically viable by the end
of the 2040s. Given that the construction phase can be
long for hydro projects, it would be advisable to launch
these projects already in this decade.

Urgency

Ease of
implementation

DM3: Transition away from coal

Adopt Just Transition strategies (at entity level) for coal
mine downsizing and closures (including labor and
social mitigation measures and land rehabilitation,
taking into account local communities indirectly
affected by the closure).

Establish mechanisms to coordinate between mines,
TPPs, local employment services, other municipality
services, and trade unions to facilitate labor transition.

Start pilot projects to close a few unprofitable coal pits
(for example Zenica).

Pilot projects to support job creation in select coal
communities ahead of the closure of the coal mine (for
example Banovici).

Strengthen public employment services, strengthen
the offer of upskilling or retraining, and invest in active
labor market policies (ALMPs) in coal-affected areas
(for example Canton Tuzla, Canton Doboj-Zenica).

Cover the social debt of utilities and mines towards
mine employees (social arrears).

Urgency

Ease of
implementation

DM4: Transport sector

Transition to concession-based models for public
transport where providers are paid based on
indicators of service delivered (performance-based
contracts), aiming to improve service and accelerate
the transition to e-buses. Increase bankability of bus
concessions through standardization at national and
regional levels.

Improve coordination of rail freight traffic at the
corridor level. @

Introduce fuel efficiency standards for vehicles and
tighten secondhand import regulations. @

Introduce carbon-differentiated vehicle taxation to
incentivize the adoption of cleaner vehicles.

Improve governance and enforcement of emission
testing in roadworthiness inspections. @

Introduce  regulatory requirements for early
electrification of highly utilized fleets, for example,
buses, taxis, car-sharing, and public fleets. »

Finance pilot projects to start developing EV charging
infrastructure along main corridors.

Support low-interest finance for the early e-mobility
transition of highly utilized fleets.

Introduce dedicated infrastructure for exclusive
circulation of public transport vehicles along key urban
corridors.

Investin continuous, integrated, and safe nonmotorized
transport infrastructure (cycling).

Support municipal financing for
electrification using PPPs.

public transport

Urgency

Ease of
implementation
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Investments

Prioritization

Policy actions

»

Establish a clear policy framework for the deployment
of charging infrastructure, facilitating private sector
participation.

Prioritize collective and active mobility over private
motorized transport in urban and metropolitan areas.

Introduce minimum regulatory requirements for the
rollout of publicly accessible EV charging points,
gradually converging with those of the EU alternative
fuels infrastructure regulation for both light and heavy-
duty vehicles. @

Introduce low-emission zones with gradual and growing
levels of restriction over time.

Implement parking management strategies to
discourage private car use and recover public space
(including controlled parking zones and parking
charges).

Explore alternative financing schemes for urban
mobility, such as land value capture for transformative
projects.

Expand private sector participation in infrastructure,
services, and emerging transport modes (for example,
Mobility as a Service and urban logistics) through PPPs.
Improve market orientation of transport operators and
encourage private participation.

Reform transport SOEs, enable their access to finance,
appoint professional boards of directors, and divest
SOEs of noncore business activities. @

Invest in improved public transport, pedestrian, and
cycling accessibility to low-emission zones.

Support, with decreasing participation over time, the
roll-out of publicly available charging infrastructure for
electric mobility.

Upgrading and expansion of infrastructure at border-
crossing points on critical transport corridors within
WBG6 to achieve fully functioning one-stop-shops, and
between WB6 and EU neighbors. @

Urgency

Ease of
implementation

Introduce gradual phaseout of ICE vehicles among new
registrations.

Revitalize and expand rail infrastructure through
investment, improving service quality and
competitiveness for both passenger and freight
transport. Core rail network to be compliant with Trans-
European Transport Network standards by 2035, as per
the Western Balkans Sustainable and Smart Mobility
Strategy (for example, Corridor Vc-Overhaul and
modernization of the Samac-Doboj-Rjecica railway
section) would enable a gradual shift from private road
transport to rail for both passenger and freight.

Urgency

Ease of
implementation

DM5: Residential and commercial sector

Enhance EE standards for buildings and reinforce
compliance. @

Develop a roadmap for sustainable heating.

Set up coordinated programs for public building EE.
Support municipal financing for efficient heating
systems.

Provide incentives for EE and distributed RE in private
buildings, including electrification of heating through
heat pumps and installation of rooftop solar PV
systems.

Support sovereign and corporate issuance of green
bonds for financing heating networks and systems.
Work closely with small and medium enterprises,
providing incentives and facilitating access to climate
finance.

Urgency

Ease of
implementation

DM6: Industry

Enhance EE standards for industry and reinforce
compliance. @

Urgency

Ease of
implementation
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Investments

Prioritization

Policy actions

Provide incentives for selected pilot investments for
industrial CCS and green hydrogen production.

Urgency

Ease of
implementation

DM7: Education, training and skills

Retrain current workers to adapt to the transition.

Support mitigation studies and research activities,
including scientific research on decarbonization and
absorption (forestry, nature preservation, and so on).

Implement the measures listed in RA7. Many of them
will facilitate not only adaptation but also mitigation
and decarbonization.

Invest in upskilling and reskilling to improve employ-
ability of the labor force, mitigate climate change in key
sectors of the economy, and retrain the most vulner-
able towards safe or green occupations (US$30-110
million).

Invest in research and development in the area of
mitigation (US$2.4-4.8 million).

Implement the investments listed in RA7. Many of them
will facilitate not only adaptation but also mitigation
and decarbonization.

Urgency

Ease of
implementation

Policy area: Macroeconomy and financing

MF1: Macro management

Establish an independent fiscal body within the current
BiH Fiscal Council.

Construct a macrostructural model with medium-term
outlook.

Institutionalize  central data  sharing  across
governments on levels of staffing and remuneration
practices to assess, among others, factors affecting
high and dispersed nature of public sector wages.

Provide budget support for operations.

Provide technical assistance and knowledge exchange
programs.

Urgency

Ease of
implementation

MF2: Public management

Introduce climate-proofing for planning all
investments.

capital

Introduce green public procurement standards (GPP)
standards for the public sector.

Urgency

Ease of
implementation

MF3: Finance

Support the establishment of local energy transition
and adaptation funds.

Address impediments to leasing; remove constraints
of invoice finance and asset-based finance in order to
enhance alternative financing channels.

Develop an EU-aligned green taxonomy and thematic
(green, social, sustainable, sustainability-linked) bond
framework. @

Adopt financial disclosure and reporting standards, in
alignment with the EU Sustainable Finance framework.

Employ event or scenario-based stress tests to
evaluate climate-related risks comprehensively to
assess their potential impact on financial institutions
and the broader financial system.

Develop guidelines for integrating climate risk into
risk management, governance structures, disclosure
practices, and supervisory scoring models and
approaches to ensure consistent and thorough
assessments.

For financial sector and private sector update
accounting and auditing legislation to capture exposure
to climate risks

Invest in the development and deployment of advanced
risk assessment and compliance monitoring tools that
can identify potential violations and emerging climate-
related risks in financial institution.

Establish a comprehensive coordinated strategy and
roadmap for green finance.

Set up capital requirements for climate risks to ensure
that financial institutions maintain adequate capital
buffers to absorb potential losses stemming from
climate-related events.

Urgency

Ease of
implementation
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Investments

Prioritization

Policy actions

MF4: Remove distortions, align incentives, and unleash productivity potential

Introduce carbon pricing and recycling mechanisms to
ensure sustainable funds for climate action and to help
low-income and vulnerable groups. @

Promote digitalization at BiH institutions and entity
level to increase firms’ efficiency, savings, and access
to information, and streamline regulatory processes.

Strengthen the competition framework and ensure
competitive neutrality, levelling the playing field
between SOEs and private companies.

Improve corporate governance of SOEs, foster

collaborations between SOEs and private firms and
incentivize climate actions within SOEs’ operations.

Urgency

Ease of
implementation

MF5: Remove distortions, align incentives, and unleash productivity potential (SOEs)

Ensure a fair and equitable competitive environment
for both SOEs and private companies to reinitiate the
transition to a market economy.

Improve governance through better controls and
supervision in established central units in the entity’s
Ministry of Finance and transparent publishing of
supervision results to raise the productivity of SOEs.

Reduce administrative barriers at entity level to

enhance business entry.

Bolster quality control at the BiH level to meet EU
standards by aligning the regulatory framework with
EU specifications and strengthening quality control
infrastructure to facilitate exports to EU and enhance
competitiveness.

Urgency

Ease of
implementation

MF6: Financial Sector Regulatory and Supervision Framework

Employ event or scenario-based stress tests to
evaluate climate-related risks comprehensively to
assess their potential impact on financial institutions
and the broader financial system.

Develop guidelines for integrating climate risk into
risk management, governance structures, disclosure

practices, and supervisory scoring models and
approaches to ensure consistent and thorough
assessments.
" For financial sector and private sector update

accounting and auditing legislation to capture exposure
to climate risks

Invest in the development and deployment of advanced
risk assessment and compliance monitoring tools that
can identify potential violations and emerging climate-
related risks in financial institution.

Establish a comprehensive coordinated strategy and
roadmap for green finance.

Set up capital requirements for climate risks to ensure
that financial institutions maintain adequate capital
buffers to absorb potential losses stemming from
climate-related events.

Urgency

Ease of
implementation

Regulatory / Institutional Framework

IR1: Planning

" Adopt the National Energy and Climate Plan (NECP)
and ensure monitoring of the implementation of the
National Adaptation Plan (NAP) and NECP.

Set up an MRV system for GHG emissions, including the
development of registries at the entity level. @
Introduce mechanisms for the obligatory alignment of
local strategic and spatial plans.

Develop hazard maps for all relevant risks in digital
form.

Initiate the involvement of multihazard risk information
in the process of preparation and regular updating of
plans.

Urgency

Ease of
implementation
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Investments

Prioritization

Policy actions

IR2: Institutional framework

Establish a harmonized approach and coordinated
action for climate change by competent and relevant
institutions of Bosnia and Herzegovina.

Establish advisory bodies of Republika Srpska,
Federation of BiH and Brcko District specifically for
climate change in accordance with constitutional and
regulatory responsibilities.

Assign specific responsibilities relevant to climate
change to local self-governments (LSGs), including
decarbonization and adaptation actions aligned with
strategic and planning documents in Bosnia and
Herzegovina.

Develop appropriate human resources plans for
the recruitment of public sector employees with
responsibilities for climate action.

Continue increasing the technical capacities of the
line ministries, subnational governments, and other
relevant institutions dealing with climate change.
Set up a capacity building or training plan and
introduce climate change training modules for public
administration workers. @

Urgency

Ease of
implementation

IR3: Accountability and citizen engagement

Introduce a mechanism for independent expert advice.

Establish climate change committees in the states’ and
entities’ legislatures to ensure oversight of government
actions.

Mandate state and entity audit institutions to evaluate
performance on legal obligations relevant for climate
action.

Facilitate citizen participation in the development of
climate-related policy and legislation

Improve instruments to enable public access to reliable
information on climate change.

Urgency

Ease of
implementation
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Annex A. Climate Change Institutional Assessment: Key findings

BOX A.1. Climate Change Institutional Assessment (CCIA) methodology
T T T S §f | e I I . ]

Country institutional capabilities are critical for reaching medium- and long-term climate action results. A Climate
Change Institutional Assessment (CCIA) helps prioritize and sequence measures to enable countries to meet their climate
change mitigation/de-carbonization and Adaptation and Resilience (A&R) objectives. The institutional performance is
assessed by examining the suitability of the institutional framework to plan, implement, and sustain a credible and long-
term commitment to increasing ambitious climate change policies over multiple political cycles. The assessment covers
the functional pillars for organization, planning, public finance, subnational governments (SNG)/state-owned enterprises
(SOE), and accountability.

The Climate Change institutional capabilities of the Western Balkans have been assessed by applying a maturity
benchmarking framework. The quantitative benchmarking covers 74 indicators across the five CCIA pillars. The indicators
can be read in both level terms, as well as relative to comparator countries (including EU-27 illustrations, such as Austria).
The indicators are measured in overview terms of nascent, emerging, and established); and they are further detailed within
the bands of innocent/aware, developing/competent, and optimizing/excellent. These maturity scores should not be read
as objectives in their own right but rather in terms of how they contribute to climate change action outcomes.

The level of ambition in terms of climate mitigation or A&R is subject to a range of results metrics, including
institutional abilities and actions. In the planning pillar, the CCIA captures the priorities and sequencing for climate
action for both mitigation and adaptation. Climate change mitigation ambitions may be reflected in key climate action
strategies and policy documents. These include objectives for GHG emissions reductions/net zero by 2030 and 2050, as
well as shifts away from fossil fuels to low-carbon energy sources. The expectations for green transition trajectories— and
consequently the institutional demands required for these whole-of-economy structure transformations—will depend on
current baselines. A&R outcomes are subject to more diverse metrics, including expected changes in adverse climate
exposure. In many cases, it still should be considered in terms of prospective loss and damage risks mitigated due to
a range of proactive measures over time (including information, insurance and social protection measures, building
standards, and land use planning).

The CCIA Country Reports explore in more depth the institutional measures likely to enhance and sustain climate
action ambitions, ability, and actions. The CCIA dialogues identify relative strengths and possible binding constraints
to deliver climate change action across the medium (2030) and longer terms (2050). These include ambitions—both
for mitigation as well as for an articulation of climate A&R risks— and revealed abilities and actions to address these
credibly across regional, national, and local levels. The CCIA recommendations also note the sectoral diversity that current
mitigation and A&R challenges represent across the countries’ socioeconomic structures. Institutional development
recommendations are consequently organized by highlights across the five CCIA pillars. Figure A.1 depicts the country
institutional capacities for climate change action compared to the WB6, split by the five CCIA pillars. Table A.1 provides
highlights of achievements and gaps by pillar.
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FIGURE A.1: CCIA BIH BENCHMARKING BY PILLAR SUMMARY, INDICATORS
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Sources: Country Institutional Capabilities for Climate Change Action: Western Balkans CCIA (forthcoming); D4C National Climate Actions
Strategies and Policies Database (NCASPD) (2023).

TABLE A.1. CCIA pillar highlights

Highlights

Gaps

Organization

" Coordination role for the area of climate changes
is assigned to BiH Ministry of Foreign Trade and
Economic Relations, while the transposition and
implementation are responsibility of entity ministries
of Republika Srpska, Federation of BiH and Brcko
District ministries and departments of District Brcko.

No organizational structures for climate change in
ministries.

Planning

Draft NECP includes an assessment of GHG
emissions from all sectors, trends, scenarios, and
targets, including 2050, and a net zero target in line

with Energy Community (EnC) targets.
Mid-term planning for adaptation -of National

Adaptation Plan until 2030

No legal basis for climate policy and action.

Climate Change Adaptation and Low Emission
Development Strategy is not harmonized with NDC
and EnC targets.

Public finance

Obligation at the state level, requiring the integration
of climate change into budget documents and
medium-term fiscal and expenditure frameworks.

The introduction of tracking expenditures for climate-
responsive capital expenditures is on the way.

Entity level funds for environment with partially
sustainable financing.

Integration of climate PFM not

implemented.

change in

No GPP in practice.
No carbon tax.

SNGs and SOEs

Entity level has a functional mandate to engage in
climate change mitigation and prepare entity energy
and climate plans.

No function for climate action designated to local
self-governments (LSGs).

Lack of sustainable finance for climate action on
local level.

" The subnational level does not have any positions in
the administration responsible for climate change.

Accountability

Access to climate information.

Mechanism for nonspecific public participation in
policy making.

No mechanism for independent expert advice on
climate policy.

Legislator oversight is not provided.
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Annex B. Assessment of adaptation needs

Table B.1. provides undiscounted costing details of the measures prioritized in the policy table. It
includes the narrative by sector. Both the policy and investment measures are denoted with an alphanumeric
code corresponding to each measure in the policy table. These estimates are more comprehensive than the
adaptation estimate done by hazard exercise that was part of the macro modeling (see Macroeconomic
Impact in chapter 4) due to the limitations of said modeling exercise. Following the table is a description
of the challenges, methodological issues, and semantic choices made in the endeavor develop a coherent
narrative on adaptation based on quantitative estimates.

TABLE B.1. Estimate of Adaptation Needs

Policy Total cost Total Cost Estimate

Area (2020 USS) (€)

RA1.1 ~ €814,000

1. Cost inspiration from World Bank Serbia Ready 2 Respond Investment Plan “Complete
and fully implement the legislative framework with emphasis on missing bylaws,” ~
US$775,000, ~ €715,200

2. From UNDP that could be used and partially covers the topic is: “Through the Joint
Programme in BiH Disaster Risk Reduction for Sustainable Development in Bosnia and
Herzegovina, US$107,000, ~ €98,730 will be allocated for ‘Support to authorities in drafting
new and amending existing priority laws, by-laws, and decrees for the establishment and
functioning of DRR platforms.”

RA1.2 Cost inspiration from estimates for enhancing financial preparedness to climate
change in the Albanian National Strategic document, €1 million

RA1.3 Cost inspiration from “Alignment of the BiH flood protection system with the EU
Directive 2007/60/EC on the Assessment and Management of Flood Risks (Update flood
hazard maps and flood risk maps; Develop and adopt Flood Risk Management Plans),
11,000,000 BAM, ~ €5.63 million”

RA1: 31.66 29.77

RA1.4 Cost inspiration from BiH Adaptation plan; “Development of legislation on work in
DRM million million P P P P g

extreme climatic conditions - 150,000 BAM”, ~ €77,000

RA1.5 ~ inspiration from consultations with the state ministry, ~ €993,000

1. “Through Joint Programme BiH “Disaster Risk Reduction for Sustainable Development in
Bosnia and Herzegovina,” US$77,200 will be allocated for Development of risk financing and
transfer strategy for the long-term financing of DRR platforms, DRR activities and measures
and Development of risk financing and transfer mechanisms and tools for the long-term
financing of DRR platforms, DRR activities and measures”

2. “Through UNDP project Scaling up flood risk management in Bosnia and Herzegovina
following activities will be conducted: “Develop investment framework for climate induced
flood risk reduction and management” and “Formulate multi-year climate resilient municipal
investment plans and gender responsive community preparedness plans in selected
municipalities (10-12) and in one canton in Vrbas, Una-Sana and Bosna, Drina, Neretva and
Trebi$njica basins” with total budget for both activities of approximately US$1,000,000”

RA1.6: inspiration from World Bank Serbia Ready 2 Respond Investment Plan, ~ €21 million

RA1.7: ~ €0.26 million

RA2.1 Team members rough estimate for consultancy contracts and legal work in Bosnia
and Herzegovina, €300,000

RA2.2 Inspiration from the 2020-2030 Climate Change Adaptation and Low Emission
RA2: 1.1 1.02 Development Strategy for Bosnia and Herzegovina136v “Prevention of waste generation and
Urban billion billion reduction of the amount of generated solid waste - 110 million BAM”, ~ €56 million

RA2.3 Inspiration from BiH National Adaptation Plan; “Development of early warning system
for meteorological and climatic extremes—1,000,000 BAM + Development of data collection
software - 1,000,000 BAM,” = 2,000,000 BAM, ~ €1.023 million

136 "The 2020-2030 Climate Change Adaptation and Low Emission Development Strategy for Bosnia and Herzegovina”. https://unfccc.int/sites,
default/files/resource/ENG_CC%20adaptation%20and%20Low%20emission%20development%20Strategy%20BiH%202020-2030.pdf

64

Country Climate and Development Report: Western Balkans 6. Bosnia and Herzegovina Country Compendium.



Total cost

(2020 USS)

Total Cost
(€)

Estimate

RA2:
Urban

1.1
billion

1.02
billion

RA2.4 ~ cost is €921.5 million

1. Cost inspiration from Bosnia and Herzegovina National Adaptation Plan; “Development of
pilot studies and installation of “green roofs” — 3,000,000 BAM,” ~ €1.5 million

2.In Bosnia and Herzegovina’s National Adaptation Strategy, there is the action “Renovation
of residential buildings,” with expected outcome “employment of domestic labour (about
20,000 jobs over a period of 10 years), better living comfort of users, lower heating costs,
better air quality, reduction of emissions 550 Gg CO,/year,” ~ €920 million

RA2.5 Inspiration from the 2020-2030 Climate Change Adaptation and Low Emission
Development Strategy for Bosnia and Herzegovina137, "Providing a waste treatment system
with the collection and use of landfill gas - 80 million BAM,” ~ €41 million

RA3:
Water

2.15
billion

2.02
billion

RA3.1 inspiration from “Alignment of the Bosnia and Herzegovina flood protection system
with the EU Directive 2007/60/EC on the Assessment and Management of Flood Risks
(Update flood hazard maps and flood risk maps; Develop and Adopt Flood Risk Management
Plans), 11,000,000 BAM,” ~ €5.63 million

RA3.3 inspiration from “Harmonization of regulations and policies in the water management
sector with EU legal standards, including the development, adoption, and monitoring of
the implementation of the EU Integration Program.” (State-level Environmental Protection
Strategy—pending adoption), €0.15 million

RA3.4 From Agriculture sector Global Practice documents: Rehabilitation of old irrigation
systems, €307.3 million

RA3.5 Used a cost estimate for a World Bank project from Poland with similar objective, ~
€505 million

RA3.6 From Water Global Practice assessments: Investment needs of 1.2 billion to reduce non-
revenue water (NRW) levels from current 45 percent to EU average of 25 percent], €1.2 billion

RA4:
Forestry
and
diversity

27.17
million

25.55
million

RA4.1 inspiration from Bosnia and Herzegovina National Adaptation Plans; “GIS mapping of
forest areas - 2,000,000 BAM,” ~ €1 million

RA4.2 Based on the article!®8 and consultation with Environment, Natural Resources, and
the Blue Economy Global Practice (ENB GP) colleagues, ~€0.15 million

RA4.3 “Strengthening existing capacities forimplementing policies and activities to preserve
biological and landscape diversity in Bosnia and Herzegovina” (State-level Environmental
Protection Strategy—pending adoption), €8 million

RA4.4 inspiration from BiH National Adaptation Plan; “Afforestation with native and fast-
growing species 10,000,000 BAM + Development of a system to monitor the impact of
climate change on biodiversity, 1,500,000 BAM,” ~ €5.9 million

RA4.5 inspiration from BiH National Adaptation Plan; “Afforestation with native and fast-
growing species- 1,000,000 BAM,” ~ €5 million

RA4.6 “Protection of biodiversity in Bosnia and Herzegovina through the enlargement and
connection of protected and other ecologically significant areas into ecological networks.”
Herzegovina (State-level Environmental Protection Strategy—pending adoption), €5.5 million

RAS5:
Agricul-
ture

898.1
million

844.71
million

RA5.1 Cost inspiration from Bosnia and Herzegovina National Adaptation Plan;
Reconstruction, construction (development) and maintenance of irrigation systems. BAM
1,050,000,000, ~ €536,856,475, ~ €536.9 million

RA5.4 From Agriculture Sector Global Practice documents: Rehabilitation of old irrigation
systems, €307.3 million

RAB.5 Cost inspiration from Bosnia and Herzegovina National Adaptation Plan, improving
cultivation techniques; Conservation agriculture and agroforestry, Ecosystem-based
Approaches (EbAs); Crop rotation adjustment 1,000,000 BAM, ~ €511,300

137 "The 2020-2030 Climate Change Adaptation and Low Emission Development Strategy for Bosnia and Herzegovina”. https://unfccc.int/sites/
default/files/resource/ENG_CC%20adaptation%20and%20Low%20emission%20development%20Strategy%20BiH%202020-2030.pdf

138 Edgaras LinkeviCius, José G. Borges, Marie Doyle, Helga Pilzl, Eva-Maria Nordstrom, Harald Vacik, Vilis Brukas, Peter Biber, Meelis Teder,
Paavo Kaimre, Michal Synek, Jordi Garcia-Gonzalo. 2019. “Linking forest policy issues and decision support tools in Europe.”Forest Policy and
Economics, Volume 103, Pages 4-16. https://www.sciencedirect.com/science/article/pii/S1389934117304124
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Total cost Total Cost Estimate
(2020 USS) (€)
RAG: 38 2041 €221 million to strengthen existing vulnerable road assets + ~ €2.02 billion for the 2024-
: - - 30 period to invest in new resilient and low carbon transport infrastructure. Total aggregate
Transport billion billion
cost of ~1.3 percent of 2024-30 GDP
RA7.7 [€4.4 to €13.5 million] range provided by other global practice colleagues, ~ €13.5
RAT: million
Education, RA7.9 [€2.2 to €4.5 million] range provided by other global practice colleagues, ~ €4.5
skills 74.42 70 million
and labor | mijlion million - , _ —
markets RA7.10 [€6 to €41 million] range provided by other global practice colleagues, ~ €41 million
RA7.11 [€2.5 to €5 million] range provided by other global practice colleagues, ~ €5 million
RA7.12 [€3 to €6 million] range provided by other global practice colleagues, ~ €6 million
RA8.4 Estimated by Social Protection Global Practice colleagues, €5 million
RAS:
Social 100 93.71 RA8.5 Estimated by Social Protection Global Practice colleagues, ~ €87.71 million
:rotection million million RA8.6 Estimated by Social Protection Global Practice colleagues, €500,000
ystems
RAS8.7 Estimated by Social Protection Global Practice colleagues, €500,000
RA.9.1 Estimated by Health, Nutrition, and Population Global Practice colleagues,
US$400,000 ~ €357,100
RA9.2 Estimated by Health, Nutrition, and Population Global Practice colleagues,
US$500,000 ~ €446,340
RA9.3 Estimated by Health, Nutrition, and Population Global Practice colleagues, US$ 2
:::I;h a1 38.57 million ~ €1.79 million
system million million RA9.4 Estimated by Health, Nutrition, and Population Global Practice colleagues, US$4,
million ~ €3.57 million
RA.9.5 Estimated by Health, Nutrition, and Population Global Practice colleagues, US$21
million ~ €18.75 million
RA9.6 Estimated by Health, Nutrition, and Population Global Practice colleagues, US$15.3
million ~ €13.66 million

FIGURE B.1. Summary of adaptation investment narrative

4 N N N
COSTS OF INACTION COSTS OF ACTION BENEFITS OF ACTION
Expected annual damages ;l Reduced damage to
are estimated to rise to lives, infrastructure,
~14% of GDP in 2050 &% and property
under RCP4.5.% (25%-50%)
Single extreme events
f:o_ult_:i lead to loss of lives, BCRs of adaptation
injuries, destroyed X
livelihoods, and - Q investments range
significantly reduced ~ US$ 6.8 billion L/ from 2-10€ per 1€
economic outputs over next 30 years invested
the long run
. VRN J J

)

) 2

Estimated through macro-modeling of
selected impact channels provides a
lower-bound estimate of the impacts

Bottom-up comprehensive estimates
based on inputs from sector-specific
models and expert assessments

BCRs and Triple-A Dividend

Source: World Bank analysis

Note: GDP = gross domestic product, RCP = representative concentration pathway, BCR = benefit-cost ratio.

* The macroeconomic model yields annual estimates for damages based on the expected annual loss from each climate hazard. The
expected damages are projected to grow over time, reflecting increasingly unpredictable and volatile climate conditions. Combined
damages from the drought impact on maize and wheat, heat stress on labor productivity, and riverine floods, are estimated to be 14
percent of GDP under RCP 4.5 in 2050 for BiH.
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The business of modeling the effects of climate change—whether shocks or slower-moving stressors—
on GDP is tricky. Thus, the estimates provided by modeling are grossly undervalued. Why? The channels
via which impacts take place are difficult to account for in an exhaustive way. Further, EP (Exceedance
probability, or loss) curves carry large uncertainties (stemming from uncertainties in climate and exposure
data especially when projected and the difficulty of calibrating vulnerabilities) and propagating these through
macro-modeling exercises is prohibitive for this Country Climate and Development Report (CCDR). For
instance, while overall flooding risks are expected to fall in the Western Balkans, the incidence of flash floods
is expected to rise. Even though this is understood, propagating the joint uncertainty in impacts is already
too expensive. Further, modeling fails to capture the impacts of certain extreme events. Wildfires are a case
in point—historical data quickly becomes sparse as one goes back in time, impact channels are multifaceted
and seldom understood, and projection of the hazard is yet to be tested. Modeling the impacts at a yearly
level is next to impossible for nonlinear climate shifts (for example, the hydrological cycle) whose dynamics
are not yet fully captured in climate models and yield large uncertainties, once again expensive to propagate.
Finally, this CCDR demonstrates how climate hazards interact and compound. Yet, models can best capture
dynamics critical to a given climate hazard, missing the complexity of the links. Modeling an example of future
with compound shocks is possible, but capturing the breadth of uncertainty accounting for correlated risk
is next to impossible at this stage. With examples from the region and literature reviews that provide some
information on the direction and magnitude of the uncertainties and the way certain hazards may interact,
the CCDR provides some avenues to think through the enormity of the costs of inaction (Figure B.1) and hints
of solutions to deal with the matter of uncertainty, including better data collection.

This estimate is based on a comprehensive bottom-up approach (Figure B.1) with a clear and verifiable
methodology), which brings huge value to clients grappling with similar issues. Note that a large part
of these investments is in hard infrastructure and this cost could be reduced by developing more detailed
feasibility studies, combining investments (EE or energy efficiency and seismic), and improving building
codes for higher standards to avoid retrofitting that is generally more costly. Also, some of these are
development investments that are essential in any case for the expansion of sectors, the economy, and
society (water systems efficiency, irrigation schemes, social protection schemes, and so on.). The benefits of
these investments, grounded in reality, are only very partially captured by the macro-modeling, which used
estimates by hazard rather than by sector and is partial due to current limitations of the modeling framework.
Besides, positive impacts of investments on growth and employment and co-benefits are not fully captured
by the macro-modeling exercise. Therefore, in this report, we have a lower-bound estimate in terms of the
costs of inaction, a lower-bound estimate in terms of the positive impact of adaptation action on GDP from
the macro-modeling, and a more comprehensive cost of action estimate.

Benefits of Action - The Triple-A Dividend

Investing in adaptation can yield substantial social, economic, and environmental benefits (Figure B.3).
Such benefits could be expressed through the Triple-A Dividend. The Triple-A Dividend framework reconciles
perspectives from the humanitarian, environmental, and economic fields (Figure 2.2). It identifies three
types of benefits: avoided losses and lives saved during a disaster or climate event; accelerated economic
potential as a result of stimulated investments and bolstered economic activities due to the reduction in
background climate and disaster risks; and amplified social and environmental co-benefits of adaptation
investments.

The urgency of the action framework could also be applied for specific sectors, for which the costs of
inaction (that is, damages) numbers are available linked to specific hazards. This exercise could be useful
for sector-specific, or ministry-level dialog.

Please note that the estimates are for 2050 only, except for costs of action that are between now and
2050, and for RCP 4.5 only. The benefits of action in Figure B.1 are not fully captured by the macro-modeling
exercise, which only considers certain channels and does not properly account for accelerated economic
potential and co-benefits.
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Annex C. Exposure to hazards and socio-economic vulnerability

on municipal level

FIGURE C.2. Overlapping vulnerabilities in BiH municipalities
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Sources: World Bank, GHS-POP R2023A, OpenStreetMap, JBA, CIMA, ELSUS v2.

Note: Average vulnerability is measured as the arithmetic mean of 1-4 scores assigned to each municipality based on the quartiles of the
distributions of: 1. population growth/decline from 2000 to 2020, 2. access to markets. High flood exposure indicates a municipality’s
average raw depth of half a meter or higher for a flood event (fluvial or pluvial), with a 1 percent yearly probability of occurrence. Low
flood exposure indicates a depth of less than 20 cm for a similar event. High wildfire risk represents an average municipality score of 3
or higher based on CIMA’s wildfire hazard grid assigning to each 100x100 m cell a score from 1 (very low) to 6 (very high). High landslide
risk is similarly defined as an average municipality score of 3 or higher based on ELSUS v2 landslide hazard grid, which assigns to each
200x200 m cell a score from 1 (very low) to 5 (very high). For both wildfires and landslides, low risk is defined as an average below 2.

TABLE C.1. The most highly exposed municipalities ranked from highest to lowest exposure, by hazard type

Milici, Mostar, Gacko, Berkoviéi, Foga, Sipovo, Rogatica, Bileca, Istoéni Drvar, Vusegrad, Cajniée, Novi Grad,

Vulnerability | o i Nevesinje

Floods Orasje, Domaljevac-Samac, Brod, Odzak, Doboj South, Bijeljina, Gradiska, Donji Zabar, Novi Grad, Doboj East

Wildfires Ljubinje, East Drvar, Neum, Trebinje, Bileca, Petrovac, Berkovici, Ravno, Vares, Drvar, Stolac, Kupres, Olovo, Mostar

Fojnica, Kresevo, Gornji Vakuf/Uskoplje, Konjic, Novi Travnik, Busovaca, Jablanica, Hadzici, Donji Vakuf, Zenica,

Landslides Rudo, New Gorazde, Foda, Vogoséa

Sources: World Bank, GHS-POP R2023A, OpenStreetMap, JBA, CIMA, ELSUS v2.
Note: Includes socioeconomic vulnerability.
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FIGURE C.2. Degree of urbanization of BiH municipalities
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FIGURE C.3. Determinants of socio-economic vulnerability

Sources: World Bank, GHS-POP R2023A.

Note: Classification based on the European Commission’s
Degree of Urbanization methodology applied to the GHS 1 km?2
population grid. Cities are areas where more than 50 percent of
the population lives in an urban center (contiguous areas with a
minimum density of 1,500 inhabitants per km2 and a minimum
population of 50,000 inhabitants). Towns are areas that do
not meet the city classification thresholds where more than 50
percent of the population lives in urban clusters (contiguous
areas with a minimum density of 300 inhabitants per km2 and a
minimum population of 5,000 inhabitants).
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Sources: World Bank, GHS-POP R2023A, OpenStreetMap.

Note: The figure shows the distribution of individual determinants of the average vulnerability measure in Table C.1. Market access is
measured as the population potential using the routing distance in km from the centroid of the municipality to all urban areas (identified
using the European Commission’s definition of urban clusters) in 2020, restricted to only markets in the same country.
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Annex D. Macro model, growth scenarios and detailed mitigation results

A structural macroeconomic model (MFMod) was used to model the impact of climate change on GDP
and to assess its macroeconomic implications. It models key variables in the economy such as national
accounts, the balance of payments, labor markets variables, and financial sectors. The model estimates
the economic and behavioral determinants of economic variables. The relationships are consistent with
economic theory and the observed dynamics of the economy. The model traces the interactions between
climate change and economic activity. The model was used to explore the impact of global climate scenarios
selected (RCPs 2.6, 4.5 and 8.5) on each WB6 economy and to simulate aggregate economic effects of
mitigation and adaptation investments in each economy through to 2050.

The “Trend growth” and “optimistic growth” were two growth scenarios used to assess the impact of
climate change on the Western Balkan economies. Trend growth is a business-as-usual scenario, extending
historical policy trends into the projection horizon to 2050. Growth is driven by production factors that are
close to historical realizations; they ensure continuity of labor supply, investment, and productivity over the
forecast horizon. Population projections are taken from the UN and follow the notion that all countries in
the region face a long-term population decline due to aging and outmigration. Optimistic growth is built
on the assumption that the convergence rate with EU per capita income will double by 2050 (relative to
trend growth) due to accelerated structural reforms and increased access to EU funds for countries in the
Western Balkan region. Structural reforms would boost productivity, close governance and institutional gaps,
improve market competition and support private sector participation, and such reforms can help address
labor market challenges and improve investment outcomes for the region. In addition, the transition to a low-
carbon economy may itself lead to higher productivity and potential growth in the long-run. Reform efforts
can be further supported with pre-accession funds that are becoming increasingly available to support the
aspirations of the Western Balkan countries to join the EU. Table D.1 shows assumptions for the trend and
optimistic growth scenarios for all the WB6 economies.

TABLE D.1. Average annual GDP growth rates, 2025-50

Albania Bosnia and Herzegovina Kosovo Montenegro North Serbia WB6
Trend growth 1.5 2.2 2.6 1.7 1.5 1.7 1.9
Optimistic growth 3.2 4.4 4.0 4.1 4.2 4.0 4.0

Source: World Bank analysis

The macroeconomic impact of climate change was assessed relative to a baseline. Each of the two growth
scenarios was used to separately assess the impact of climate damages and adaptation investments, on the
one hand, and mitigation efforts, on the other. For adaptation, the analysis looked at three specific damages,
riverine floods, drought impact on maize and wheat production, and heat stress and its impact on GDP (and
other macroeconomic variables) under the 3 RCPs, relative to historical occurrences of the damages. The
historical occurrences comprised the baseline. The results in the report are presented as differences from
the baseline.

For the macroeconomic impact of mitigation, the reference scenario (RS) was used as a baseline. For each
growth scenario, a reference scenario (RS) level of energy demand was assessed, with commensurate levels
of energy system investments. In addition, for the same level of energy demand, the net zero (NZE) scenario
was developed, with commensurate levels of energy system investments, as output from the energy sector
model. For each growth scenario, the incremental cost of the NZE scenario relative to the RS was assessed.
Investment needs from the energy model were input into the macro model. The benefit of this approach is
that it provides a comparison of the macroeconomic impact of the net zero transition for the same level of
GDP (and energy demand) as the RS. The drawback of the approach is that it does not quantify higher order
effects of a net zero transition, such as the development of new sectors or of additional exports, given the
availability of the greener economy. Such higher order effects can be significant if they are accompanied by
reforms that alleviate structural bottlenecks.
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Analysis of the macroeconomic impact of mitigation found small impacts of the net zero scenario on GDP
per capita. Table D.2 shows the differences in GDP per capita growth rates and the level of GDP per capita
between the net zero and the RS for the six economies. Two findings are apparent. First, the differences
between the two growth scenarios are small. Second, whether the impact is positive or negative for most
countries depends on the year under consideration. The driver for the difference is largely the timing of the
additional investments needed under the mitigation scenario and any need to replace existing capacity with
new generation capacity. For the average growth rate of the WB6, one-half of the countries has a positive
growth rate difference between the net zero and the RS for 2030 and 2040, although most have a negative
difference in 2050. The levels of GDP per capita turn negative early in the projection horizon, but in most
cases, the difference is less than one percent of GDP.

TABLE D.2. Real GDP per capita: differences between NZE and RS scenarios 2030, 2040, and 2050

Differences in growth rates (percentage points)

Trend growth Optimistic growth
2030 2040 2050 2030 2040 2050
Bosnia and Herzegovina 0.022 0.353 -0.108 0.167 0.018 -0.351
WB6 Avg. -0.013 -0.057 -0.170 -0.011 -0.125 -0.176
Trend growth Optimistic growth
2030 2040 2050 2030 2040 2050
Bosnia and Herzegovina -0.090 -0.798 -1.167 -0.069 -0.891 -1.180
WB6 Avg. -0.189 -0.360 -0.535 -0.352 -0.583 -0.603

* The changes in the level of GDP per capita are equivalent to changes in the level of GDP or output as the population figure is the same
in the NZE and RS scenarios; these terms are used interchangeably in the report when discussing the level impact of the transition.
Source: World Bank analysis based on TIMES model inputs.
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