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Executive Summary

This deliverabl@resents the interim findings ahe comprehensive assessment of the costs, benefits, and irtgpac

of (just) green transition in the Western Balkans (WBgsigned in the framework of the GreenFORCE proj&be

report is a compilation of 5 case studies meticulously selected case studies in Albania, North Macedonia, Serbia,
Montenegro, and Bosnia anbHerzegovina. Developed through an itlepth codesign process involving diverse
stakeholders, these studies aim to provide first glimpse into the regional implementation of JGT policies and
practices, as well as responding to the project's objective ofrgjthening research capacities of WB research
performing organizations, i.e GBLAN (lead partner); Faculty of Geography within the University of Belgrade (UB
GEF) and Center for Economic Analyses (CEA). The criteria for selecting the case studied:include

1 Coverage of at least three components out of the three pillars of the green agenda for the WB.

1 Selection based on workshop results and stakeholder willingness to participate in furtheessessment
workshops.

1 Evidence of transition potential, data avability, and feasibility for meaningful cogienefit analysis.

Moreover, these case studies are meant to establish contextual knowledge and methodologies for continuous
monitoring and assessment of JGT impacts in the WB. In this regard, this researtiizapion previous work done

for identifying specific territories, sectors, policy gaps and networks of quadruple helix stakeholders engaged in
Green Transition in WBTheresearchmethodology, as well as the case studiagreconceived as part of thaitial
O#11 AADPOOAIT EUAOET Trepdriofthe #weste Ratkénd jast dredrit@risition 6

This report will be followed by a final research study report, which summarizes key findings upon validation with
regional and local stakeholders throughseries of cassessment processes.

The aim of these reports st to achieve full comparisonbut to identify common elements at the regional level
and list key aspects to formulate policy recommendations for each sector addressed by the cases.deastudya
responded to the following research questions from various sectorial and country perspectives:

1 How did placespecificity and spatial scale influence JGT processes in the Western Balkans? The study
explored socieeconomic structures, climate vulnability, infrastructure distribution, political processes,
post-socialism effects, resource distribution, smart specialization potential, and development of JGT
policies.

1 What were the potential implications and impacts (costs and benefits) of JGT pathiwaygB societies
and territories? The study used scenaliased analysis to derive holistic costs and benefits, including
guantifiable and norquantifiable impacts.

91 Did geographical proximity between diverse local and regional territories play a rotgningrogress in
transition? The study explored potential social networks within the region and between local territories
that advanced JGT.

1 What role did territorial stakeholders play in advancing JGT in the WB? The study argued that successful
JGT requied wholeof-society involvement to ensure the justice dimension and avoid potential pitfalls of
top-down transitions.

1 Potential for Innovation Transition: At least one case (Serbia) showed promise for a potential niche for
innovation transition. Albania'sase, while more premature, could establish grounds for urban innovation.

The research cases observed the interrelation between JGT and place specificity, focusing on the Western Balkans
at both country and regional levels. Methods included case study egugres, desk/literature reviewscenario
development, observation, surveys;ost and benefit analysis and in some cases, territorial analysis. The case
studies are representative of regime dynamics imposed mostly-dogin by governments or higher inter

1SeeDeliverable 4. Regional mapping report
2 See Deliverable 4 Report on WB Just Green Transition Conceptualization
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governmental policies. The transitions in Serbia and Albania, for instance, were proposed within broader urban
development and resilience policies for decarbonization and depollution.

The implementation of the research activities was conducted in accordanttethe Data Management Plan and
ethical guidelines adopted by GreenFORCE. Each research case followed guidelines regarding data confidentiality,
integrity, and availability. Participants were informed about the purpose, benefits, risks, and fundihg ofsearch

and had the option to participate voluntarily. Anonymity was guaranteed, and personal data was collected only
when necessary.

Acknowledging great potential in instrumentalising this research work for effective policymaking is crGeial.
scopeis for governments to take steps in creating knowledge about the expected impacts of just green transition
as a way to correct actions in dynamic way, and to prepare the society for the transition. Through a combined
forecasting- back casting method, siitar to the scenaricbased method used in these research cases, actions may
be assessed prior to being implemented, along with implementation or right after it. Because the transitions are
gradual processes of change (Rotmans et al., 2001), this pattemitite cycles of learning, doing, evaluating,
learning and doing again should facilitate the just green transition achieve its end result in the Western Balkans and
beyond.

Case studies

The five case studies were chosen based on their potential to peadierse and insightful perspectives on green
transitions in the WB, focusing on key sectors and territories, with the only conditiorgtibyering at least 3 out
of the 5 Green Agenda Pillars (decarbonization; depollution; circular economy;

Indeed, eah case study addresses critical aspects of the green transition, including energy efficiency, waste
management, and sustainable mobility, tailored to the unique seetmnomic and environmental contexts of the
respective territories.

The broad topics foreach territory were identified in a edesign process with multiple quadruple helix
stakeholders. The first cdesign workshop of the GreenFORCE project, held on November 8, 2022, aimed to
conceptualize the Green Transition in the Western Balkans froncyoBocieeconomic, spatial, scientific, and
technological perspectives through a bachksting scenario analysis. Approximately 50 societal actors from policy,
civil society, industry, and academia participated, contributing to an interactive visioninggss The workshop

was structured on group discussions focusing on five core thematic dimersiolimate, Depollution, Circular
Economy, Energy Efficiency, and Territorial Planniligithin these discussions a few potential research targets
were identified.For example, the discussion on energy focused very highly on the importance of renewable energy
transitions, and on improvement of energy efficiency in the residential sector. The circular economy discussion
stressed the importance of designing effectivgaste management systemsThe Territorial Planning group
underscored the significance of integrated territorial poligiesustainable urban transpor&@and naturebased
solutions.

Taking into account the raised issues, the availability of data, the timg msource constraints, as well as the
expertise of each of the WB partner institutions,-2bAN, CEA and UBEF designed their research case studies
based in Albania, North Macedonia and Serbia respectively. These research concepts were subsequently co
validated in a second cflesign process with quadruple helix stakeholders. A summary of the findings from these
workshops can be fountdere. With the aimto cover at least 5 out of the 6 WB territories, a call for expexvas

issued for the 3 remaining WB territories (BiH; Kosovo; Montenegrtimately concluding in development of
research cases in BiH ancdhenegro.

A brief summary of the Cases is shown below:
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ALBANIA BOSNIA& MONTENEGRO NORTH MACEDONIA SERBIA
HERZEGOVINA
Net-Zero transition for  Assessing local Waste management Implications of Sustainable Mobility z
Post-Communist Urban economic and sector transformation and ~ Transition in the Energy ~ Transitioning Public
Neighborhoods employment impact  its impact towards JGT Sector at the Regional Transportation at Local
of JGT Level Level
Decarbonization (Energy Decarbonizatio Circular Economy Decarbonization (RES)  Decarbonization
Efficiency); Depollution  (RES) (Sustainable  Mobility);
Depollution

Albania: The focus here is on decarbonizing pastmmunist urban neighborhoods. This case study examines the
transition towards zereemission buildings iffirana, addressing both technical and se&conomic challenges. The
selection was driven by the city's high energy consumption and outdated infrastructure, making it a crucial area for
demonstrating the benefits and feasibility of sustainable urban depeient.

Bosnia and HerzegovinaThis case study assesses the local economic and employment impacts of green transition
initiatives. By focusing on specific sectors and regions within the country, the study aims to highlight the potential
for job creation ad economic resilience through green transition efforts.

Montenegro: This study examines the transformation of the waste management sector, a critical component of
the circular economy. Montenegro's efforts to modernize waste management practices and rqubligion
provide valuable insights into the practicalities and impacts of adopting circular economy principles in the WB.

North Macedonia: This case study explores the implications of transitioning the energy sector in the Southwest
planning region, homeo one of the oldest and most polluting thermoelectric power plants. The region's heavy

reliance on coal presents significant so@oonomic and governance challenges, making it a pivotal area for

understanding the broader impacts of energy sector reforms

Serbia: Focused on sustainable mobility, this case study assesses the transition of public transportation in
Kragujevac. The city's current public transport system and urban planning offer a unique opportunity to explore the
benefits and challenges of iplementing sustainable and smart mobility solutions in a rsided urban area.
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1. Albania

Net-Zero transition for Post-Communist Urban Neighbourhoods in Tirana

1.1. Introduction

In recent years, Albania has increasingly recognized the urgent need ftaisable development strategies,
particularly in response to the challenges posed by climate change. The European Green Deal, endorsed through
the Berlin Process since November 10, 2020, represents a pivotal shift towards a modern, -clenatd, and
resourceefficient economy. The commitment of Western Balkans (WB) countries, as outlined in the joint
declaration in Sofia, underscores a collective effort towards addressing key pillars including climate, energy,
mobility, circular economy, depollution, stainable agriculture, and biodiversity.

This research addresses the urgent need to examine the smmimomic and environmental implications of
transitioning towardsnet-zero-emission buildings (NZEB)n postcommunist urbameighbourhoods with a focus
onlarge paneblpartment blocks constructed during the 1960s to 1980s.

The research contributes to the Climate, Energy, and Depollution pillars of the WB Green Transition Agenda by
providing evidencebased insights into the challenges and opportunitiegrahsitioning towards NZEB. Moreover,

it directly aligns with national strategies and initiatives aimed at enhancing energy efficiency, reducing carbon
emissions, and promoting sustainable urban development.

The findings of this research can inform polieyaking at the national, regional, and local levels by highlighting the
socio-economic and environmental benefits of transitioning towards NZEB. While focused on Albania, the research
results have broader implications for the Western Balkans region withan framework of GreenFORCE. By
examining the challenges and opportunities of transitioning towards NZEB in -postmunist urban
neighbourhoods the research provides valuable insights that can be generalized and applied to similar contexts
across the regio.

The main objective of the research is to identify and assess the expected benefits and costs of transitioning towards
NZEB in positommunist urbanneighbourhoodsin Tirana, Albania. Through a combination of qualitative and
guantitative analyses, the resrch aims to address the following research questions andaagstions:

1 What are the socigeconomic and environmental expected benefits and costs of transitioning to-zero
emission buildings in postommunist urbameighbourhoodsn Tirana, Albania?

1 Whatare the economic, social, and environmental impacts and implications of transitioning towards NZEB
through energy efficiency measures?

1 How can the research results contribute to improved paoliegking at the national, regional, and local
levels in Albania?

1 What lessons and recommendations can be drawn from the research findings for Albania and other
Western Balkans cities within the GreenFORCE framework?

1.2. Methodology

The research employs a predominantly qualitative approach, supplemented by quantitatitee atealysis. This
mixed-methods design was chosen to provide a comprehensive understanding of the costs and benefits of energy
efficiency interventions in the target areas. An-arte scenariebased approach was used to explore different
pathways for achiging sustainable urban mobility and improved environmental performanpaintil year 2040.

Data was collected through a combination of surveys, interviews, observations, and document analysis. Surveys
and interviews provided direct insights from stakehotde while observations and document analysis offered
additional context and background information. These methods were chosen to ensure comprehensive coverage
of perspectives and data sources, contributing to the research objectives and scenario devetopmensure data
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reliability and validity, measures were taken to minimize bias, such as pilot testing survey questionnaires and
training field surveyors on data collection protocols.

The research instruments included survey questionnaires, ssmictured interview guides, and observation
protocols. These instruments were cesigned with stakeholder input and refined based on feedback from co
design workshops. Reliability and validity were ensured through rigorous data collection and archiving, following
the Data Management Plan. The instruments were pilested for reliability, and expert reviews ensured content
validity.

The study focused on three areas with typical residential buildings representing Tirana's urban population. The
selected areas Ali Dami, 21 Dhjetori, and Isfieknologjikwe cover about 12 hectares each, comprising10
buildings or approximately 250 apartments. These areas have a diverse residential mix, predominantly elders,
consolidated families, and some young renters, making thenrespntative of Tirana's socieconomic profile.

Analytical techniques applied included thematic analysis for qualitative data and statistical analysis for quantitative
data. Data were processed, coded, and interpreted to derive meaningful insights, foliote guidelines in the

Data Management Plan. Software tools used for data analysis included SPSS for statistical analysis, ArcGIS for
spatial data processing and mapping, and EnviMET for environmental performance assessment.

Table 1. Scenario Development

Scenario 0z Delayed Scenario 1z Enhance Scenario 2z Harvesting Scenario 3 Build
Transition towards Energy Performance of Renewables and anew:

Climate Neutrality for Prefabricated Buildings = Rainwater through PV Implement value
Prefabricated Buildings in in Tirana and Nature Based capture

Tirana Solutions for Climate instruments for

Neutral Neighbourhood redevelopment
of entire area

Description ~ No action on addressing  Initial assessment of S1 + substitution of energy Redevelop all the
of the reduction targets for energy performance and production with RES / PV  area from
transition householdand public further design proposals and harvesting of rain scratch, taking
scenario services energy efficiency for a complete water for sanitary and into
and consumption. renovation required to management purposes consideraton the
align energy required to achieve net wider structural
consumption indicators  zero objectives of the unit, as per
of prefabricated prefabricated buildings. General Local
buildings with class A Plan
energy performane.
Underlying There are no local policies Community Note: Underling There is interest
assumptions and support measures for representatives, assumptions of S1 are all  from developers
transition in the next 7 stakeholdersand applicable to S2. The to redevelop the
years. local/national authorities  following assumptions are whole
Increased energy price are open to: only applicable for S2 neighborhoods;
combined with building - Sharing sensitive Local and Central agencies Community
and appliances information with regard supporting community representatives,
amortization leading to to their socieeconomic initiatives leading to aute  stakeholders and
energypoverty. data supply with what local/national
No strategic measures to - Sharing information previously were public authorities are
tackle JGT will take place upon household energy servies. open to
until the demolition option ~ consumption and list of Besides the foreseen redevelopment
is presented (considering appliances. investments, there are co  and to discuss the
the lack of information and - Co-projecting and financing and ce proposed
strategic support) or taken  participate for JGT ata ownership modalities masterplan as
on board by the private community level. between community and  shareholders of
sector (developers) Exssting support scheme local authorities. new development
applied by Municipality  Legal and regulatory value
of Tirana and Energy aspects and strategic

Efficiency Agency are documents are aligned anc
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prone to further in compliance with the
alignment with NZEB as Energy Community (EnC)
per the EU Directive on  acquis.

EE. Regulatory framework and
Legal and regulatory support of relevant public
aspects, strategic institutions for new

documents are aligned  investments in RES for
and in compliance with  auto consumption is in
the Energy Commanity place.
(EnC) acquis.

Methodological Highlights per Activity Plan

Al: Screening national and local legal and policy frameworks throdegék researchand semi-structured interviews.

A2: Conducting air pollution monitoring at seven stations across the study areas to establish a baseline.

The air quality monitoring practices involves measurements of pollutants at designated 7 stations in 3 areas t
Aeroqud. The methodology is built based on sectors with the highest emissions in these areas such as transportatior
development, the current state of pollutants (CO2, NO2, PM2.5 and PM10). and their impact on health. Measuremer
place from 24.10.202to0 21.03.2024.

A3: Conducting energy audits for five households to determine baseline energy performance.

Energy efficiency is measured by the ratio between the benefit obtained and the energy used. This methodology 1
Regulation No. 5 dated 12.0D21 for the energy audit. The audit report contains detailed elements described in the buili
under audit, including building envelope systems, technical systems, energy management systems, and the use of alt
high-efficiency systems. An accredil energy audit company conducted thorough energy audits and simulations for t
different apartments in the 2-Dhjetori prefabricated blocks, covering three typologies: 1+1, 2+1, and 3+1. The audits in
the physical construction of buildings, heatj systems, interviews with managers, discussions with beneficiaries, and the
of local climate data.

A4: Assessing baseline urban environmental performance using EAMET for microclimate modelling.

ENVImet software was used to study the microclimas@uation of three areas. The model allows for the calculation
shortwave and longwave radiation fluxes, transpiration, evaporation, sensible heat flux, dynamic surface an
temperatures, and the dispersion of gases and particles such as NO2, CQ25,Pid PM10. Data for the model wi
collected through field surveys, including information on surface materials, construction materials, types of plants
pollutant presence. Simulations were run for specific dates across-dagmonitoring period, overing one date at the
beginning, middle, and end of each month for each area. These simulations helped to analyze the urban heat island ¢
observing interactions between potential air temperature, relative humidity, and diffused shortwave radiaiit the urban
environment.

A5: Assessing societal costs and benefits of NBS for environmental performance through workshops and tooll
development.

This activity is planned for the next phase, emphasizing the need to validate current proposals w&lthdaseholds

A6: Designing energy efficiency renovation scenarios to increase energy performance up to or close to Class A

By examining the energy audits, solutions were designed to approximate energy performance for each apartment to

and Class Bthus developing two sets of technical solutions

AT7: Designing rooftop PV systems for sel€onsumption and interchange with the transmission network.

The designed PV system, simulated using PV SOL Premium 2021 software, considers 78% of the avaitaplspacé,
leaving room for maintenance and potential future systems. The system is based on a fuihfeedcept, with energy
produced being directly discharged into the local grid. Aabhual calculation determines each family's billable amount ba
on their consumption minus their share of R)é¢nerated energy. Technical specifications include a PV generator outpt
342.36 kWp, covering a surface of 1,650.5 m?, with 634 PV modules and 12 inverters, utilizing climate data from Me
8.2 for Tirara (20012020).

A8: Designing rooftop rainwater harvesting systems for sanitary use and neighborhood sanitation.

From a technical standpoint, the system was designed taking into consideration the roof surface for collection, gutt
water transport, stoage tanks for holding the collected water, and an extraction device for use. The research emplc
combination of intermittent and full regimes for rainwater harvesting, considering the meteorological patterns

prolonged dry summer season and thegkedemand for water during this period.

A9: Conducting a costbenefit analysis to determine the impacts and implications of transition scenarios.

A SocialEconomic CBA (SEBA) approach was used, identifying project outcomes through desk reviews, suex@est

assessments, and international practices, followed by quantifying and monetizing these outcomes. The analysis co
the "with project" scenario against the "without project” counterfactual to determine net impacts. It evaluates the beh
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of costs and benefits over a reference period, applies discounting to obtain present values, and calculates key ec
indicators such as the Economic Net Present Value (ENPV), Internal Rate of Return (IRR), andCBenhélidtio (BCR)
Publicly available ata, survey results, technical project data, expert assessments, and national and international st
were utilized. Assumptions include a-¥8ar reference period, the use of social discount rates, and the exclusion of VA
A10: Assessing the demolishrad redevelop scenario using Value Capture Instruments.

The assessment considered the full redevelopment of the structural units where the target areas are part of, using a
proposed FAR; the carrying capacity calculation of the area; and a catmulaitithe residual land value to be used for puk
investment within the redeveloped area. The work conducted for this scenario was mtegrated with the regulatory ple

Al OOOA xEOEET OEA AOOOEAOI A 1T £ 50AATsuUaiekityl ET ¢ AT A -/

1.3. Policy and legal context

Albania is in the process of establishing the energy efficiency obligation scheme as mandated by the Energy
Efficiency Law. The Ministry of Infrastructure and Energy has drafted an order for the approval afttbiees but
it has yet to be adopted.

Regarding funding mechanisms for energy efficiency, no dedicated fund has been created. Currently, investments
in energy efficiency are primarily supported through the state budget and foreign financial aid, with ificsigh

focus on the buildings sector. Additionally, local banks are promoting energy efficiency by offering credit lines for
various measures, especially for enhancing the thermal insulation of building envelopes in private buildings. These
initiatives receive subsidies covering up to 50% of the costs, financed by the Municipality of Tirana.

The development of the energy service company (ESCO) market model is still ongoing. The necessary regulations
and model contracts for energy performance contractingzbanot yet been adopted.

Albania has made progress toward energy efficiency and climate action by introducing its 2030 energy efficiency
targets and related policies, as outlined in the NECP adopted in February 2022. However, these measures do not
fully aign with the 2030 targets established by the Energy Community.

Although the Energy Efficiency Law established a legal foundation for a comprehensive assessment of the potential
for efficient heating and cooling in 2021, Albania has yet to conduct thesesas®ents as required by Article 14 of

the Energy Efficiency Directive. Additionally, the implementation of provisions for inspecting heating and air
conditioning systems remains incomplete. Recently, Albania subsidized solar water heating systems for 2,000
families. Ministry of Infrastructure and Energy introduced newléws to implement the Energy Efficiency Law,
addressing local energy efficiency action plans and building requirements. The drafting of additiotavby
covering key areas such as monitay and verification, energy efficiency obligations, and public procurement
criteria is ongoing, with their adoption still pending.

To encourage energy demand reduction within public institutions, the Government has mandated a 15% reduction
in electricity consumption. Desighated energy managers are tasked with monitoring and reporting progress.
Penalties have been instituted for nesompliance.

According to the 2011 census, Albania had a total of 598,267 residential buildings for a population of 2,821,977

people, with 53.5% living in urban areas and 46.5% in rural areas. The total number of households was 1,012,062, of
which 722,262 were private houses. However, only 709,865 households were occupied at the time of the census

(Instat, 2011)

The building stok has been categorized into 20 different types. The largest group comprises individual houses built
between 1991 and 201lo, totalling 108,752 buildings. Other significant groups include apartments constructed
between 19611980 and 1981990.

Since 1960, radential buildings in Albania have often been constructed using prefabricated technology with
"sandwich" type insulation incorporated into the construction panels. Buildings erected during the peak
construction years of the 1990s frequently had partiain@dequate insulation. Precast buildings consist of various
prefabricated elements that are manufactured edite and then connected together esite using simple
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connections. The ease of assembly and the short time required for prefabricating and assgitiiaipanels have

made these structures highly popular in Albania, the region, and globally. Even in the 2000s, building codes were
not stringent, resulting in many structures failing to meet the necessary insulation criteria. Consequently, thermal
insulaion is generally poor, leading to high energy consumption. Some buildings have undergone renovations, with
common interventions including the addition of thermal insulation, roof hydinsulation, and the replacement of

old windows and doors with doublglazed alternatives.

A longterm building renovation strategy has not yet been adopted in Albania. However, following the adoption of
relevant bylaws to implement the 2016 Law on Energy Performance of Buildings, the country has established an
operational energy performance certification system. The Energy Efficiency Agency is responsible for supporting
the issuance of energy performance certificates for buildings and overseeing the scheme. Since its inception, more
than 40,000 audit reports have been issw more than 9800 units have undergone an basic energy performance
enhancement through envelope insulation (either-financed with various grant schemes or totally private
financing)

1.4. Energyefficiency in target areaz key findings from energy audit

This component served as basis for scenario 1. A full energy audit was performece&idéntial units in the 21
Dhjetori area.Some technical solutions were introducdd improve the energy performance of these aging
buildings, which are known for their po energy efficiencySubsequently, the findings were generalized for the 3
study areas.

The methodology follows Albania’'s Regulation No. 5 (12.01.2021) for energy audits, supplemented by the German
ENEYV standard due to the lack of specific Albanian enpegformance standards. The audit process was thorough,
involving detailed examinations of building construction, heating systems, and interviews with both managers and
residents. Local climate data was also incorporated to ensure accuracy.

The block consits of three apartment types: 38 units of 1+1 (55m2), 75 units of 2+1 (71.7m2), and 30 units of 3+1
(90m2). The three detailed auditscovereddifferent apartment types and locatiors within the building (ground
floor, top floor, and soutkfacing) to accounfor varying thermal behaviors.

The research scenario aims to enhance the energy performance class of these buildings from their current E or D
ratings to & close to Ay 2040. To achieve this, a range of interventions were proposed, including:

Wall and oof insulation using 11cm EIFS plaster and insulation board
Replacement of windows and doors with 18cm double glazing
Blockage of thermal nodes with 8cm glass wool

Upgrade of HVAC systems to Class A++ with COP > 3.6
Replacement of lighting with LED systems

Upgrade of appliances to Class A++

=A =4 =8 4 -4 -4

The results of the audits were promising. For example, the 55m2 apartment could reduce its annual energy
consumption from 140 kWh/m2 to 79.5 kWh/m2, resulting in savings of 3,327 kWh or 31,606 ALL per year, with an
invegment of 6,332 Euro. Similar improvements were observed in the other audited apartments.

Table2. Findings from Energy Auditbaseline
Pre Energy Efficiency

Unit Total No Energy Demand Class Yearly Consumtio Annual Energy Cost (Lek
Typology Units (kwh/m2) (kwh)

1+1 38 140 E 292600 2.779.700,00

2+1 75 136 E 577500 5.486.250,00

3+1 30 155 D 418500 3.975.750,00
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total 131 E 1288600 12.241.700,00
31 OOAAd ! OOET 0068 AAI AOI AGET T O AAOGAA 11 ETAAPAT AAT O %i A
Table 3. Findings from Energy Audit after measures have been set up

Post Energy Efficiency

Unit Total No Investment (Lek) Energy Class Annual Energy Annual Financia
Typology Units Demand Savings (kwh) Savings
(kwh/m2)

1+1 38 24.061600,00 79,5 C 126426 1.201.047,00
2+1 75 47.490.000,00 81 C 249525 2.370.487,50
3+1 30 18.996.000,00 81 C 99810 948.195,00

Total 90.547.600,00 80,00 C 475761 4.519.729,50

31 O0OAAg ! OOET 0086 AAI AOI AGETT O AAOGAA 11 ETAAPAT AAT O %l A

The curent condition shows that water absorption in the facade is relatively high, thus negatively impacting the
actual thermal performance of all prefabricated blocks at 21 Dhejtori study area. Excessive water presence
increases the thermal performance coeféat (U value), exceeding acceptable limits. Windows, being one of the
elements with the highest heat flow, require significant intervention to enhance the building's thermal
performance, as their current thermal efficiency is very poor.

Only one of the bildings has already implemented energy efficiency measures by applying a thermal insulation on
the facade but no further changes in appliances or windows.

On the other hand, for some of the buildings, it is recommended to requalify the foundation, exteaits, terrace,
and windows in terms of thermal performance before applying the thermal insulation system. This includes
insulating all joints between prefabricated panels and surface treatment with concrete primer likgovirsb

Addressing only the exteral walls results in minimal improvement in heat flow from inside to outside, making
terrace insulation necessary. Reducing thevalue of the windows can significantly enhance the building's thermal
performance, so their immediate improvement is stronggcommended.

The baseline analysis reveals that the old apartments consume a substantial amount of energy for heating and
cooling due to inadequate insulation. Without proper insulation in the walls, windows, and roof, the building suffers
significant heatloss in winter and heat gain in summer, leading to increased energy demands to maintain
comfortable indoor temperatures.

Consequently, the old apartment incurs high energy costs for heating and cooling throughout the year. The poor
insulation and high Walues contribute to thermal inefficiencies, causing the HVAC systems to operate more
frequently and at higher capacities, leading to elevated energy bills for the occupants or property owner.

The occupants likely experience discomfort due to temperaturgateons, drafts, and uneven heating or cooling
distribution. The inadequate thermal insulation and inefficient building envelope exacerbate indoor comfort issues,
affecting the quality of life and productivity of residents, especially during extreme waratbnditions.

The baseline analysis also highlights the lack of regular maintenance practices for the apartment's building
envelope and HVAC systems. Deferred maintenance worsens energy inefficiencies, as deteriorating components
such as weather seals,silation materials, and HVAC equipment degrade over time, further compromising the
building's energy performance and comfort levels.

Given these findings, the old apartment urgently needs retrofitting measures to improve its energy efficiency and
thermal comfort. Retrofitting interventions such as insulation upgrades, window replacements, sealing air leaks,
and HVAC system optimizations are essential to mitigate heat loss, enhance thermal performance, and reduce
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energy consumptioninvesting in energy effiency upgrades and maintenance for the old apartment can yield
significant longterm benefits, including reduced energy costs, improved occupant comfort and health, increased
property value, and a lower environmental impact. Implementing eneeffjcient measures aligns with
sustainability goals, enhances the building's resilience, and ensures a more sustainable aafieiste operation

in the long run.

It is estimated that a total 01287000 kwhelectricity is consumed each year by all 143 householdads small
businesses resident within the study area. Therefore, the actual investm@8€000 eurofor the thermal
insulation, lightning, appliances and HVAC system generates an overall annual energy sa4iitg 61 kwh.

On a comparative note, if alsoliADemi and Teknologjike areas were to be invested into a B class energy
performance the following results would be expected:

Ali Demi:
Annual Energy Savings: 1,101,600 kwh
Annual Financial Savings: 10,465,205 ALL
Investment: 456,504,275 ALL
Ish-Teknologjiku:
Annual Energy Savings: 855,124 kwh
Annual Financial Savings: 8,123,656 ALL
Investment: 354,364,050 ALL

1.5. Environmental performance in target area

Environmental performance in the target area was focused on 2 dimensions: pollution aad grbenery.

1.5.1.Air quality monitoring

All three selected study areas represent significant similarities with regard to construction period with over 55 years
of age. Featuring an urban form composed of linear and parallel and closed edge residentialgsuitdiging from

five to six floors, oriented mainly from the Northwest. Such an arrangement is ideally suited for the natural
dispersion of air pollutants and facilitates natural ventilation, leveraging the most prevalent wind directions in
Tirana.

IshrTeknologjiku and Ali Demi areas stand out for their natural ventilation efficacy, attributable to their linear
residential structures as well as to presence of main roads that do facilitate the creation of urban canyon effect.
Despite the proximity to constiction activities, congestion 21 Dhejtor exhibited lower pollution levels, particularly
due to the distance from these sources of pollution.

Table4. Summary table of key findings from environmental survey

Area 21 Dhjetori Teknologiku Ali Dem

Pollutant PM25 | PM 10 NO2 PM25 | PM10 NO2 PM 2.5 PM 10 NO2
Monitored

Concentratio 12,8 21,3 70 10 18 134 27 36 142
n

Difference

with WHO std 7,8 1,3 60 5 -2 124 22 16 132
Difference

with EU std -7,2 -18,7 30 -10 -22 94 7 -4 102
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Annual halth
cost of PM air
pollution
exposure per
family (70Eur
and 280 Eur)
Annual health
cost of NO2
air pollution
exposure per
family (70Eur
and 280 Eur)
Number of
families
Total Public 4.461,6
Health Cost 0
Overall cost
per areas
Total annual
Public Health
impact in all 3
areas

1080

143 170 219

743,60| 51.480,00 3'480'0 - 170'0000’0 46'%66’0 14.016,00

56.685,20 173.400,00 297.402,00

236.520,0
0

527.487,20

Source: CePLAN, 20232024

The assessment of air quality aceoshe Ali Demi, 21 Dhjetori, and iShkolla Teknolognike zones reveals
significant variations in pollutant levels, highlighting distinct challenges and areas of conBesed on the air
quality data for each zone, it is concluded that proximity to tra#ind roads increases exposure to pollutants, while
the presence of urban greenery and its ecosystem services significantly improves air gliaditprominence of
these locations along major thoroughfares serves as a critical indicator of pollution levettominantly stemming
from vehicular traffic and poorly maintained roadways.

Observations indicate that the urban form play a significant role in determining the infiltration of pollutants into
interior spaces andurther the dispersalof pollution thraugh natural ventilation. Structures situated close to
roadsides and stretching along them are particularly susceptible to heightened exposure to pollutants whilst 21
Dhjetori stands out as an area with lessncentrationdue to distance with source but wita higher retention rate

due to its urban form and deprived natural ventilation.

1.5.2.Urban Greenery

The 21 Dhjetori area in Tirana, characterized by prefabricated blocks, has largely maintained its original urban
layout since its design phase. The public &g® although intact, are predominantly occupied by informal car
parking and large underground refugee settlements. Only 6% of the total study area is considered green space,
with low and high vegetation allowing for water infiltration. The inner partloé block features approximately 20
25yearold plane trees (Platanus species), providing various ecosystem services that enhance environmental
health and offer economic benefits.

Urban plane trees contribute significantly to the urban ecosystem by imppeiin quality, sequestering carbon,
regulating temperatures, managing stormwater, and supporting biodiversity. These trees effectively absorb
pollutants such as ozone (O3), nitrogen dioxide (NO2), sulfur dioxide (SO2), and particulate matter (PM10 and
PM25), with a single mature plane tree capable of absorbing up to 21.77 kg of pollutants annually (Nowak et al.,
2006). Through photosynthesis, they produce substantial amounts of oxygen, with one tree generating up to 1500
kg of oxygen each year (McPhersarat, 1997). Additionally, plane trees sequester carbon dioxide in their biomass,
storing around 1 ton of CO2 over their lifetime, thereby mitigating climate change impacts (Nowak & Crane, 2002).
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The plane trees also play a crucial role in temperaturelisgn. They provide substantial shade, which can reduce
surface temperatures by 125°C (Akbari et al., 2001), thus mitigating the urban heat island (UHI) effect. Their
evapotranspiration process releases water vapor, further aiding in cooling the eribaronment. In terms of water
management, these trees intercept rainfall, reducing runoff and easing the burden on urban drainage systems,
which helps mitigate flooding and improve water quality by decreasing the amount of pollutants reaching water
bodies(Xiao et al., 1998). Moreover, plane trees provide habitat and food for various urban wildlife, including birds,
insects, and small mammals, supporting urban biodiversity (Davies et al., 2011).

Figurel. Mapped green areas and teevegetation in 21 Dhjetori
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In addition to plane trees, the 21 Dhjetori area includes 28 linden trees (Tilia species), with the potential to plant 52
more, completing the area with 80 linden treekinden trees offer similar ecosystem services, with notable
contributions to air quality, carbon sequestration, temperature regulation, water management, and biodiversity
support. A single mature linden tree can absorb up to 21.77 kg of pollutants addga approximately 1500 kg of
oxygen annually (Nowak et al., 2006; McPherson et al., 1997). They also store around 1 ton of CO2 over their lifetime
(Nowak & Crane, 2002).

Linden trees aid in cooling the air through evapotranspiration. In terms of wateragament, mature linden trees
intercept thousands of gallons of stormwater annually, reducing runoff and improving water quality (Xiao et al.,
1998). Additionally, linden trees support urban biodiversity by providing habitat and food for various wildlife.
Notably, linden tree flowers are used for curative tea, with a single mature tree generatiBgkg of flowers each
season, valued at 5 euros per kilogram.

Monetary valuations of these ecosystem services show thatatveual benefits of a single urban liden tree can

range from 80 to 120 eurosdepending on its location and age (McPherson et al., 1997). TooldTlike i developed

by the USDA Forest Service, quantify these benefits, providing detailed reports on the ecosystem services provided
by trees, including linden trees.

1.5.3.Environmental performance

Within the environmental performance study, the general microclimate condition and potential for ndiased
solutions (NbS) was assessed for the three prefabricated residential areas: 21 Dhjetori, nAili &l Ish
Teknologjiku. The study employs EN¥fet, a 3D microclimate modeling software, to simulate surfggent-air
interactions and assess the effects of urban design on local environmental conditions.
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The methodology involved collecting detailed daton surface materials, construction types, vegetation, and
pollutants through field surveys. This data was then integrated into the EN&tlmodel to run 24hour simulations
for specific dates across a monitoring period spanning several months. The kayeters analyzed were potential
air temperature, relative humidity, diffuse shewave radiation, and particle trajectory.

In 21 Dhjetori, simulations showed that the block typology was more effective at retaining cooler temperatures
during peak sun hoursompared to linear building arrangements. However, these blocks also tended to retain
higher humidity levels, potentially offsetting the comfort benefits of cooler temperatures. The area experienced
significant changes in diffuse radiation throughout tday, with asphalt and paved surfaces retaining more heat
than buildings.

Ali Demi's urban composition, featuring a mix of villas, medidamsity, and highdensity buildings, created small
urban pockets with cooler temperatures due to building shadows. Hmxethese pockets also retained higher
humidity levels. The area's fragmented morphology affected air circulation, with the largest corridors between
buildings allowing for better airflow.

Ish-Teknologjiku demonstrated the most significant temperature cfgges over the thredour peak sun period,
with both linear and block typologies experiencing distinct temperature variations. The area's wind patterns,
influenced by its urban layout, created three major corridors that affected particle dispersion agdadiiy .

Across all three areas, asphalted surfaces like roads consistently showed the highest heat retention, followed by
paved surfaces and then buildings. This highlights the significant role of urban surface materials in contributing to
the urban heaisland effect.

The research underscores the complex interplay between urban design, building typology, and microclimate
factors. Block typologies, while often cooler, may create less comfortable conditions due to higher humidity and
potential air quality $sues from wind vortices. Linear typologies generally allow for better air circulation but may
be more susceptible to heat retention depending on building orientation and length.

Based on these findings, the study recommends several nabased solutiongnd urban planning strategies:

1. Prioritize green infrastructure, such as parks and urban forests, to improve cooling, air quality, and reduce
urban heat islands.

Use highalbedo andight-colouredmaterials for pavements and buildings to decrease heat apton.

Design urban layouts that incorporate prevailing wind patterns to enhance air circulation and prevent wind
vortices.

Integrate water features to help regulate humidity and temperature.

Implement regular climate and air quality monitoring for inforohdecisionmaking.

Enforce stricter regulations on industrial and vehicular emissions to reduce pollutants.

Launch public awareness campaigns about the benefits of urban greenery and sustainable practices.

wn

Nooks

NbS are presented as adaptable, contesfecific $rategies that can address multiple urban challenges
simultaneously, including climate change mitigation, biodiversity loss, and disaster risk reduction. Examples
include green roofs, carbesequestering urban forests, wildlifgiendly urban design, andggmeable pavements

for stormwater management.

However, the research cautions against viewing NbS as a universal panacea. Their effectiveness is highly dependent
on local climate and ecosystem characteristics, and their implementation can involve comatixdffs between
ecological benefits and socieconomic needs. The study emphasizes the importance of considering potential
drawbacks, such as unequal benefit distribution and the need for continuous funding and maintenance.
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Figure2. Summary findings from environmental performance simulation, 21 Dhjetori neighbourhood
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1.6. Potential to use renewable energyand rainwater harvestingin target area

For development of scenario 2, a thorough assessment of the feasibility of instalment of photovoltaic panels and
thermal solar panels was developed, including thegmdial to store rainwater for nofdrinkable use. The research
xAO £ AOOAA ET OEA 6wx AEEAOI OEG6 AOAA AT A OAOOI OO xAOA

1.6.1.Designing rooftop PV systems (scenario) for selbnsumption purposes, interchange with
transmission network

The photovoltaic (PV) system design proposed for the 21 Dhjetori prefabricated blocks in Tirana is part of a broader
initiative to increase renewable energy use, reduce carbon emissions, and enhance energy efficiency. The focus is
on generating renewhle electricity to offset a significant portion of the area's electricity consumption, thereby
reducing reliance on the national grid and promoting energy-seffficiency.

A: Albania's Energy Profile and Renewable Energy Potential

Albania's energy produatn relies heavily on renewable sources, primarily hydropower, which accounted for 89%
of its electricity generation in 2019. However, the country's energy sector faces challenges, including vulnerability
to variable rainfall and the need to diversify isnewable energy sources. The government has introduced the
National Action Plan on Renewable Energy Sources, aiming to add 740 MW of photovoltaic and wind energy. This
shift towards renewable energy is crucial given Albania's status as a net energy @npord the high energy
consumption in the residential sector, which accounts for 49% of total electricity use.

Technical Specifications and Design

The PV system for the 21 Dhjetori area is designed using PV SOL Premium 2021 software, which considers 78% of
the rooftop surface (approximately 1650 m?2) as feasible for installation. This area allows for the integration of
maintenance operations and future HVAC rooftop systems. The system includes 634 PV modules (SunPoewer SPR
P6-540-COMM-BFV2) and 12 inverter@-ronius ECO 27-8-S), configured for efficient direct grid connection. The
installed capacity of the PV system is 343 kWp, with an expected annual production of 408,415 kWh.

The total investment for the PV system is estimated at 240,000 Euros, withopeqted payback period of
approximately six years. The system's electricity production cost is 0.026 Euros/kWh, significantly lower than the
current retail price of 0.09 Euros/kWh. Over ay&ar period, the PV system is expected to generate substantial
economic benefits, including approximately 1 million Euros in electricity revenues. Additionally, the system will
avoid 193,917 kg of CO2 emissions annually, contributing to Albania’s climate goals.

Table5. PV System Energy Balance

Parameter Value Unit
Global radiation horizontal 1558.47 kWh/m?2
Deviation from standard spectrum -109.09 kWh/mz
Ground Reflection (Albedo) 2.2 kWh/m2
Irradiance on the rear side of the module 0 kWh/mz2
Global Radiation at the Module 1433.1 kWh/m2
Global PV Radiation 2,365,349 kwWh
PV energy (DC) 429,372.22 kWh
PV Generator Energy (AC grid) 412,662.01 kWh
31 O0OAAg ! OOEI 080 AAI AOI AGET 1O AAOGAA 11 AAOE OAOEA«x
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The PV system's performance is characterized by a high specific annual yield of 1205.13 kVeindkVep
performance ratio of 84.10%. The system is designed to minimize yield reduction due to shading, estimated at only
1.2%. The technical simulation forecasts a grid export of 412,660 kWh per year, with an initial grid export of 408,415
kWh, accountingér module degradation.

Cash Flow and Financial Indicators

The financial analysis of the PV system includes an internal rate of return (IRR) of 17.21% and an amortization period
of 5.7 years. The electricity production costs are calculated at 0.0264 EWbs/khe system's cash flow is projected

over a 25year period, with annual feeth/export tariff revenues starting at 44,926 Euros and decreasing slightly

due to module degradation. The accrued cash flow is expected to reach 662,099 Euros by the erassésmnent

period.

Table6.Financial Analysis

Parameter Value Unit
Total investment costs 239,652 Euros
Internal Rate of Return (IRR) 17.21 %
Amortization Period 5.7 Years
Electricity Production Costs 0.0264 QTE7E
Accrued Caskrlow (Cash Balance) 662,099 Euros
Total Payment from Utility in First Year 44,925 QT9AAO

31 OOAAg ! OOET 060 AAI AOGI AGEIT 10O

The study also considers the integration of green roofs with PV systems to enhance urban resilience and
sustainability. While green wfs provide ecological benefits such as improved air quality, reduced stormwater
runoff, and enhanced biodiversity, PV systems offer direct renewable energy generation and significant economic
savings. A hybrid approach, combining both solutions, may maeénenergy efficiency and environmental benefits

for Tirana's prefabricated buildings.

1.6.2.Designing rainwater harvesting systems

Rooftop rainwater harvesting (RTRWH) is an efficient and sustainable method for collecting and using rainwater for
domestic and eighborhood sanitation purposes. This technique captures rainwater from building roofs, directs it
through gutters to storage reservoirs, and uses it directly or for groundwater recharge. RTRWH is valued for its
simplicity, costeffectiveness, and scalalif, making it suitable for both individual households and large housing
developments. One of the primary advantages of RTRWH is its-effsttiveness. The initial installation and
maintenance costs are relatively low compared to other water supply systévtaintenance primarily involves
occasional cleaning of gutters and storage tanks. Additionally, RTRWH provides a supplementary water source
during times when conventional supplies are scarce or contaminated, which is particularly beneficial in arid regio
or areas with brackish groundwater. From an environmental perspective, RTRWH reduces dependence on
municipal water supplies, conserves groundwater resources, and helps mitigate urban flooding by capturing and
storing rainwater.

However, RTRWH also pregs certain challenges that need to be addressed to ensure the quality and safety of
the harvested water. Collected rainwater can be contaminated by pollutants from the air, animal or bird droppings,
insects, and organic matter that accumulate on the rd@égular maintenance is crucial to prevent the build of
contaminants, which includes cleaning gutters, downspouts, and storage tanks, as well as repairing any damages.
Appropriate water treatment methods such as filtration and disinfection are essetdiansure the harvested
rainwater is safe for consumption. Filtration systems can remove particulate matter, while disinfection methods
such as chlorination or UV treatment can eliminate harmful pathogens.

Implementing RTRWH involves installing guttersiag the edges of the roof to channel rainwater into downspouts,
which direct the water to a storage reservoir. The storage tank, which can be above ground or underground
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depending on space and aesthetic considerations, should be equipped with a filtsytsd@m to remove debris and

a cover to prevent contamination. Regular maintenance tasks include cleaning the gutters and downspouts to
prevent blockages and debris accumulation, inspecting and cleaning the storage tank periodically to ensure it
remains fre of contaminants, and checking for and repairing any leaks or damages to the system promptly.

In Albania, although detailed information about specific RWH projects is sparse, the practice is increasingly
recognized as a viable solution for addressing watearcity and managing water resources sustainably. Notable
initiatives have been undertaken mainly by private entrepreneurs or historically by families living in remote areas.
However, there is no specific regulation or law in Albania that mandates gulates RWH. Efforts to develop
regulatory frameworks for sustainable water management, including RWH, are part of broader strategies to
enhance water security and mitigate the impacts of climate change.Local people can be easily trained to construct
RWH gstems themselves, which lowers costs and fosters greater participation, ownership, and sustainability at the
community level. Rainwater is often superior to other available or traditional water sources, which may be unusable
due to issues like fluorideaBnity, or arsenic contamination in groundwater. This method can also save money on
purchasing water and reduce the time spent extracting water from city supplies. Furthermore, RWH provides water
directly at the point of consumption and is not influencleyl local geology or topography.

Additionally, RTRWH helps reduce the volume of rainwater entering sewers and drains, mitigating flooding and
preventing clogging of water channels and uptakes. Rooftop rainwater harvesting stands out as a practical and
sustanable solution to water scarcity and quality issues, offering significant environmental, economic, and social
benefits. While it requires regular maintenance and appropriate water treatment to ensure safety, its versatility and
scalability make it an atactive option for a wide range of applications.

As climate change and population growth continue to strain traditional water resources, RTRWH can play a crucial
role in achieving water sustainability and resilience for communities around the world. maTitze variability and
intensity of rainfall underscore the need for efficient water management strategies. Implementing RTRWH systems
can help mitigate the effects of irregular precipitation patterns and provide a reliable supplementary water source.

Rodtop rainwater harvesting involves collecting rainwater from rooftops, transporting it via gutters to a storage
reservoir, and either using it directly at the point of consumption or for groundwater recharge. This method can
supplement water sources, espatly when traditional sources become scarce or are of low quality, such as brackish
groundwater or polluted surface water. However, the quality of harvested rainwater can be affected by various
factors, including air pollution, animal droppings, insecasd organic matter. Therefore, regular maintenance,
such as cleaning and repairs, along with appropriate treatment methods like filtration and disinfection, are crucial
to ensure the safety and usability of the collected water.

A: Findings for the study aea

In the study area of 21 Dhjetori in Tirana, the total rooftop surface available for RTRWH is 1800m2. With an average
annual precipitation of 1250mm, approximately 2250m3 of rainwater can be harvested annually. Additionally,
180m:3 can be collected fronooling system discharge water. The stored rainwater will be used for public space
washing, cleaning household items, and creating water bodies to mitigate the urban heat island effect.

Table7. Typical water consumtion of one indidi per day.

Water Consumption individual water demand per %
day

Drinking, Cooking 22,5 18%
Cleaning 21,25 17%
Bathing 20 16%
House Item & Car Washing 31,25 25%
House Cleaning / Gardening 12,5 10%
Toiles / Sanitary 17,5 14%
Total 125 100%

Source:https://ec.europa.eu/eurostat/statisticexplained/index.php?title=Water_statistics
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The proposed interventions include roof levelling, installing a new gugystem, filtration systems, storage tanks,
pumps, and water supply systems. Two surface water ponds with integrated fountains will be created to ease the
UHI effect. The cooling effect of these water bodies is expected to decrease temperatures by 6pQGowithin a

100m buffer area. The harvested rainwater will also be used for secondary purposes such as washing household
items and cars, contributing to a 6% reduction in overall water demand and annual savings of 2000 Euros for the
study area.

By implemeting RTRWH, the 21 Dhjetori area aims to become the first neighborhood in Tirana to achieve
significant reductions in public water system burdens, mitigate the UHI effect, lower flooding risks, and promote
sustainable practices. Such interventions are esied to increase property values by approximately 10%. Similar
investments in the Ali Demi and Isheknologjiku areas could yield annual rainwater volumes of 3645m3 and
2845ms3, respectively, with higher investment costs due to additional ground worksinegjdor storage tank
installations.

Table8. Proposed intervention

unit price per unit Cost Euro
roof levelling works 1800 2,5 4500
new gutter system 345 10 3450
first filter 14 25 350
particulate filter 14 70 980
400m?storage tanks 2 1500 3000
ground works 2 800 1600
pumps 2 300 600
water supply system 300 22 6600
fountains 2 450 900
ponds 2 600 1200
public water inlet (for washing and gardening) 8 120 960
Fire hydrants 2 150 300
Total Investment 24440

Source: ADET O8O0 AAI ABiI ABEIT T O

1.7. Redevelopment scenario

1.7.1.State of the art

The planning legislation in Albania, revised in 2014, outlines specific conditions and rules to be integrated at the
area level for development purposes. According to DCM No. 686, dated 22.7] 084d "On the Approval of the
Territorial Planning Regulation,” any areas undergoing redevelopment, typological changes, or changes in
intensity/density must be planned based on a detailed local plan. This regulation ensures that all landowners within
the structural unit slated for redevelopment are considered shareholders in the new development, thereby
fostering inclusive and equitable urban transformation.

The density parameters for each structural unit are delineated in the General Local Planyegpnc2015, which
remains valid until 2030 for the municipality of Tirana. While the plan provides a robust framework for urban
development, it is designed with the flexibility to accommodate changes throughout its implementation, ensuring
that it remainsresponsive to evolving urban needs and conditions.

1.7.2.Construction sector in Tirana

Albania's residential sector has undergone significant transformation since the fall of communism in the early
1990s. The shift from a centrally planned economy to a matkaeted system has led to rapid urbanization and
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substantial changes in housing patterns. The legacy of prefabricated buildings from the communist era presents a
challenge, as these structures often lack modern amenities, proper insulation, and energynefficiesulting in

high energy consumption and poor living conditions (INSTAT, 2020). The demand for residential spaces in urban
areas, particularly in Tirana, has surged due to increased urbanization, population growth, and rising living
standards. The mdet, supported by local government, has responded with a mix of new developments, either
plot-based, tower typologies, or arebased largescale investments. However, affordability remains a critical issue,
with significant disparities between income legeind housing prices (World Bank, 2021).

Indeed, compared to the region, the Albanian economy is most dependent on the construction sector. In 2022, the
added value of construction in GDP was 12%, twice as high as the average in Southeast Europearsciosti®

follows closely behind with nearly 11% (Central Bank of Austria, 2023). According to CBA (2023) Albania tops the
ranking for investment in housing, accounting for 12% of GDP, indicating that they are seen as a form of investment
with quick returrs. As for prices, Albania has the strongest growth since 2019, with a 90% increase according to the
Fischer index of the Bank of Albania. To put it on a comparison viewpoint, in Serbia, the growth was 58%, while in
North Macedonia, it was around 40%.

In terms of building permits, it is recognisable that Tirana has experienced a significant surge in construction activity
since 2019. The built area has increased dramatically, more than doubling from 2020 to 2021 (Instat, 2021). The per
capita construction aga remains substantially higher than p2821 levels. However, they seem to be
disproportionate to the rate of population growth, where in the period 2223 the new built area averages to

200 m2/person (Instat, 2024). Not all this area is for residéptigposes, given that 30% or more of the permits are
issued for norresidential uses, such as hotels, office spaces, etc. Given the increase in housing and service demand,
the municipality of Tirana has rapidly increased the density and intensity (FokRgsidential and other purposes.

This has developed a relatively high building stock, which will create potentially vacant housing in the future.

Tirana's development model has been the subject of criticism from experts, urban planners, and acTivests.

argue that the city is facing excessive concrete development at the expense of historical sites and green spaces. A
study conducted by GELAN and Milieukontakt in 2020 reveals a significant environmental change in Tirana over
the last decade. The search shows that 52.6 hectares of natural surfaces, with a rainwater infiltration coefficient

of 0.77mm/mz2, have been converted into hardened, impermeable surfaces. This transformation has dramatically
reduced the city's capacity to absorb rainwater natlly. As a result, approximately 530,000m? of rainwater can no
longer be absorbed by the sail, significantly increasing the risk of localized flooding. This change not only strains
the city's drainage systems but also highlights the urgent need for sustéénurban planning practices that balance
development with environmental preservation.

Plot-based development prevails to ardmsed redevelopment projects. Even though the density at {ilased

level may reach a FAR of up to 10, with buildings reaching(3floors, in general this typology of development is
more endorsed and supported by the local government. Permits for this typology of development can only be
issued if the development proves to have strategic importance for the city/country, thus segieig requirements

from the general local plan and other local regulations. Currently within the administrative unit of Tirana (central
part of the Municipality of Tirana) there are 60 approved detailed local plans, wherebasssd development has
been,or is in the process of implementation, following the regulations from the General local plan (NTPA , 2024).
This makes up only 1/8 of all planned areas for redevelopment for the periodZXBI6 However, the number of
building permits for strategic invements (plotbased) is close to 20 (National Agency for Territorial Development,
2024) . This suggests that the process of detailed local planning with full participation of owners is less favoured in
comparison to the plobased strategic development, andometimes less feasible, because of the owners
behaviour towards their property or the new redevelopment.

1.7.3.Concept of residual land value and land value capture instruments

Residual land value is a fundamental principle in real estate economics and plevaning, that refers to the value
of land that remains after accounting for all other costs associated with a property development project. As Ingram
and Hong (2012) explain in their comprehensive work on value capture and land policies, residual denid val
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essentially the maximum price a developer would be willing to pay for a piece of land while still achieving their
desired profit margin.

The calculation of residual land value can be expressed as:

Residual Land Value = Gross Development ValuéCongruction Costs + Land Purchase Costs + Taxation Costs
+ Developer's Profit)

This concept is crucial in understanding how urban development decisions are made and how land markets
function. In cases where local taxation towards land (i.e. property taxeshat so high, it is possible that the
residual land value supersedes the developers profit by many times. Therefore, in order to capitalize from this
development value that is generated, municipalities may implement land value capture instruments.

Land \alue capture (LVC) refers to the process by which public entities recover and reinvest land value increases
that result from public investment and government actions. Smolka (2013), in his work on implementing value
capture in Latin America, emphasizes ththe underlying principle is that public actions often lead to increases in
private land values, and that the public should share in these "unearned" gains.Peterson (2009), in his World Bank
publication on financing urban infrastructure, outlines sevexainmon land value capture instruments:

1 Betterment Levies: Ondime taxes or fees imposed on property owners who benefit from public
improvements.

1 Tax Increment Financing (TIF): Earmarking future property tax increases in a designated area to finance
currert improvements.

1 Special Assessment Districts: Designated areas where property owners pay an additional tax or fee to fund
specific local improvements.

1 Development Impact Fees: Orme charges imposed on developers to help fund public infrastructure
required to serve new development.

1 Land Value Taxation: Taxing the value of land itself, rather than improvements on the land.

Alterman (2012) discusses another important instrument in her analysis of land use regulations and property values:
Inclusionary ZoningWhile not strictly a value capture tool, this requires developers to include a certain percentage
of affordable housing units in new developments. Medda (2012), in her review of land value capture finance for
transport accessibility, highlights the potéial for Partnerships between public entities and private developers to
develop land around public infrastructure.

The effectiveness and appropriateness of these instruments can vary depending on local conditions, legal
frameworks, and policy objectived'd worth noting that while land value capture has gained increasing attention

in recent years, particularly in the context of sustainable urban development, the concept is not new. Ingram and
Hong (2012) trace the idea back to Henry George, a-t8titury American economist who was one of the early
proponents of capturing land value for public benefit through his proposed "single tax" on land values.

In Albania land value capture instruments are not fully implemented, yet there are some efforts to pihaiute

them in national legislation. Bonus FAR may be implemented (if preceded by a local program), as stated in the law
on territorial planning and developme#tMoreover, the law on social housihmandates that private entities
seeking development andonstruction permits for residential buildings exceeding 2,000 square meters must
allocate at least 3 percent of the functional area for the public social housing fund. This means that the inclusionary
housing concept is also being implemented, albeittwito real effectiveness.

However, there is immense potential in redistributing development value among the developer, land owners and
the general public, if the instruments are used in innovative, flexible and accountable way. The data from this
researchsupports this statement.

3Law No. 107/2014 on Territorial Plang and Development, as amended
4Law No. 22/2018 "On Social Housing"
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1.7.4.The case studies

Discussing on the potential for redevelopment in the 3 case studies, first it is necessary to extend the focus area of
them, covering at least the whole structural units. For the ebshefit analysis data proje@ns from the whole
structural units have been adapted for the target areas. However, the efforts in mobilizing larger scale
redevelopment is higher and may hinder the implementation of scenario 3, albeit more preferable and economically
feasible (See chdpr 1.10)

Figure3. Structural Units area for selected case studies

ST W e il v

Structural unit area

Source: ASIG, 2024; NTPA, 2024, own elaboration

The data on proposed development indicators for the target areas suggests that no increase in FARageehvis

This means that the redevelopment scenario would not be realized, given the current development conditions from

the General Local Plan. However, since the redevelopment is foreseen to be achieved by 2040, and the current plan

is valid until 2030, whe also being revised frequently, the redevelopment of the areas was studied based on a

Oi 1 AAOAOAS ET AOAAOA ET AAT OEOUR AAI AOI AGET ¢ AAOGAA 11 b
the carrying capacity. The table below shows the pyeged indicators for each area and the calculations for carrying
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capacity, taking into consideration a medium of 25sgm/ inhabitant of gross built area; and the public space
standards as follows:

-2,5 sgm/person green area

-2 sgm/person public space or pigslise building
-3 sgm/person public parking space

- 1,6 sgm/person sport terrain

Total: 9,1 sgm/person of public space

The carrying capacity is hence calculated following the forrfiula
25 X = FAR*{Total aregRoad area + 9,1 XNon-residential privaé area}

Table9. Calculations for the target structural units for the redevelopment scenario

Structural Unit: TR/232 Structural Unit: TR/85; TR/540; Structural Unit: TR/223
TR/88; TR/89

Zone Ish Teknologjiku Ali Demi 21 Dhjetori
Gross Plot Coverage 36% 53.10% 56%
Ratio (KSHT)
Existing FAR 1.8 2.3 3
Proposed FAR 4.5 3.2
Existing Public Space 5% 7.20% 10%
Ratio (KSHP)
Existing Road Area Ratio 40% 28% 40%
(KSHR)
Total Unit Area 69,598 m? 201,457 m? 82,824 m?
Total current Built Area 80,162 m? 298,700 m? 128,435 m?
Existing Public Space 3,655 m? 14,540 m2 8,313.32 m?
Carrying Capacity 4,737 Residents 9,790 Residents 4,038 Residents
Proposed Built Area 4,737 *25=118,425 m2 9,790 * 25 = 244,750 m? 4,038 * 25 = 100,950 m?2
Total proposed Public 4,737 *9.1=43,106 m? 9,790 * 9.1 = 89,089 m? 4,038 * 9.1 = 36,745 m?
Space
31 OOAAd ! OOCET 060 AAI AOI AGET T Oh AAOAA 11 CcATAOAI 11 AAI bl Al

Subsequently the researchers developed masterplafe redevelopment of the 3 areas, considerirgll
redevelopment, aside from buildings with height of +5 floors, where owners would be more reluctant to be
subjected to the redevelopment scheme. A summary of Residual Land Value calculations can be fingnichlte
above

5 Based on DCM No. 671 dated 29.07.2015 "On the Approval of the Territorial Planning Regulation" which has been
repealed.Current DCM on planning regulation does not indieatgstandards

8 FAR = Built area / buildable plot area; and built area = 25 sqm/person, therefore the formula reflects two forms ofralculati
proposed built area

"Masterplans and redevelopment schemes were designed in the framework of the Regulatory Planningtbabooarse, Polis
University. Credits awarded to Irisa Kalo, Megi Dajko, Ersi Rryci, Alba @Goder the supervision of main lecturer, dr.Kejt
Dhrami.
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1.8. Key findings from sociaeconomic survey

This section includes the main results from the households and businesses survey carried out in three targeted areas
in the municipality of Tiran&. The results will be presented separately for the two categories of stakeholders:
businesses athhouseholds. In addition, the database and related documentation are available in Z&nodo

1.8.1.Households survey results

The response rate to the household survey registed@d6 (with 136 valid questionnaires filled at a minimum of

80% out of an estimatedotal of 324 units). Based on the information collected by interviewers, several apartments
were empty/closed (not in use). In some cases, households refused to collaborate in the survey. Nevertheless, the
response rate is satisfactory and adequate to imficthe survey objectives.

The majority of respondents (63%) are originally from Tirané&, while 38% have moved from other locations, including
Vioré (17%), Sarandé (12%), and Pérmet (10%). Women constitute 63% of the respondents, and men 35%. Most
respondent are married (74%), with singles making up 15% and divorced or widowed individuals accounting for
11%.

Generaldata

The average age of respondents is 59 years, with 46% in the6®5age group and 23% in the 384 age group.
Educationally, 53% have completd university, 35% have a high school education, and 2% have pgstduate
qualifications.

Employment distribution shows that 38% work in the private sector, 20% in the public sector, and 8% are self
employed. Retirees represent 30% of respondents, whifé 4re unemployed or students. Primary income
sources are salaries (58%) and pensions (32%), with monthly household incampéds 75,000 ALL for 36% of
respondents up to 100,000 ALL for 26%, and above 100,000 ALL for 21%. Notably, 18% declined to disclose
their income.

Living Conditions

Most respondents (74%) own their apartments, while 26% rent. The average apartment size is 71.5 square meters.
On average, respondents have lived in their apartments for 19 years, with a range from 1 to 50 years. Ith€irané,
average duration of residence is 41 years, ranging from 1 to 76 years.

The survey also gathered information on renovations, with 74 respondents reporting renovations conducted
between 1996 and 2024, likely influenced by recent earthquake eveRé&novation expenses varied with
significant spending on internal adjustments, electrical, and hydraulic installations.

Households reported high prevalence of common appliances such as televisions (96%), washing machines
(98%), water boilers (98%),and refrigerators/freezers (90%). Less common appliances include computers (62%),
LED lighting (50%), and dishwashers (32%). Traditional heating methods like wood stoves and fireplaces are absent,
reflecting a reliance on modern electrical appliances.

Energy Consumpion

Households primarily rely on electric power for most needs, including lighting, cooking, hot water, and cooling. Gas
is used by a minority mainly for cooking (20%) and heating (7%). The average electricity bill is significantly higher
in the cold sea®n (7,198 ALL/month)compared to the warm season (4,484 ALL/month), indicating increased

8 Household survey: https://zenodo.org/records/12818546
Business survey: https://zenodo.org/records/18846
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heating costs. Over the past five years, 53% of households reported an increase in energy consumption, and 80%
noted higher energy bills.

Only 11% of buildings have amdministrator, and 24% of respondents pay an administration fee, primarily for
cleaning and maintenance. Informal collaboration among neighbors is common for tasks like painting and general
maintenance. There is potential for improving community engagemamd structured building management
practices.

Figure4. Household appliances and utilities, frequencies in %
Yes © No

Incandescent lighting 12%
Large-size kitchen appliances | 7%
Large-size electronic appliances | 7%
Computer appliances 62%
Central heating/cooling system 2%
Water Boiler 98%
Solar panels
Chimney / Fireplace
Electric vacuum cleaner 76%
Wood stove
Dishwasher 32%
Clothesdryer 13%
Washing machine 98%
Radiator 7%
LED lighting 52%
Air conditioner 80%
Television set 96%
Microwave 65%
Refrigerator / freezer 90%
Gas stove 24%
Gas heater [15%
Electric stove 88%
Electric heater 79%

Source: Authors' processing based on survey data

Perception

Most respondents find their apartmentivable and are gerrally reluctant to move. However, there is a
recognition of the need for investment to improve living conditions. While 72% disagree with the statement that
their apartment is not livable, 41% agree that significant investment is needed.

Respondents perdee the quality of life in their neighborhoods as average, with safety, educationaanédss to
services rated positively.However, there are concerns about green spaces, air quality, and certain infrastructure
aspects like parks and sports facilities. Mfaretention during storms is generally low, with 63% reporting retention
times of less than 8 minutes.
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Figure5. Households knowledge and use of energfficient solutions

Knowledge

Green roofs for energy efficiency
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Green roofs for energy efficiency
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Terrace insulation for energy l% Terrace insulation for energy I - 83%
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efficiency efficiency
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efficiency efficiency

Facade insulation for energy Facade insulation for energy I - 57
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Energy-Efficient Water Boilers
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Source: Authors' processing based on survey data
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Figure 6. Households willingness to use if means allow and if-financing available

I'd use if | had the means:

I'd use if there was co-financing:

Yes No Yes No
Green roofs for energy efficiency “67% 33% Green roofs for energy efficiency | 72% 28%
Terrace im;%\ij;wmc;or energy 87% 15 Terrace \ns#lzt;)w:;or energy e 18%
Solar panels "~ 75% 25% Solar panels | 81% 19%
F\Doring‘:;iir‘wa;t);:]uel and 28% 10% F\ooring‘:tsii?‘wa;t);r:uel and 20% 20%
Double gme;f\’i\‘ci;iiyﬁ for energy 28% 12% Double g\aze:ﬁ:/i\g;;c’i:zys for energy P 53%
Internal in;#liitg::;or energy 91% 9% Internal im;;:iit‘:;:;or energy 2% 18%
Facade inz;if\‘actiieol:l;or energy 89% 11% Facade imz:f\‘a;t‘:i;or energy 23% 17%
Erwergy—Eﬁicfg;‘?‘:?zg:md Cooking 249 6% Energy-Eﬁicf;;i;c:zssand Cooking 74% 26%
L e ST o
Energy—Efﬂc[i)ernt Washers and 85% 15% Energy-Efficient Washers and 67% 33%
yers Dryers
Energy-Efficient Water Boilers | 86% 14% Energy-Efficient Water Boilers | 70% 30%
Energy-Efficient Lighting solutions | 85% 15% Energy-Efficient Lighting solutions |+ 72% 28%
Energy-Efficient Air Conditioners | 85% 15% Energy-Efficient Air Conditioners | 73% 27%
Appliarwceséfl;}actiepg?:ide energy  Booer 18% Appl\anceselfhf.‘acl‘s:cc);\de energy 65% 25%
0% 25% 50% 75% 100% 0% 25% 50% 75% 100%

Source: Authors' processing based on survey data

Environmental Awareness and Green Transition

A majority of respondents (61%) are aware of the Gne Transition, although 34% have not heard of it, and 5%
are unsure. Information availability on the Green Transition is seen as adequate by 30% of respondents, but
27% areunsure if enough information is availableHouseholds recognize the environmentagbefits of public
transport, greenery, and energysaving measures, but there is a need for greater awareness and
implementation of energyefficient solutions.

Respondents support various sustainable interventions, with high support for thermal insulatidrfazades and
apartments and replacing asphalt with permeable pavements. However, willingness tefic@ance these
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interventions is lower, particularly for green roofs and urban gardens. The average willingness to pay is 18% of
the cost, indicating moderatedinancial support for sustainability measures.

Figure7. Household knowledge and importance of green transition pillars

Mo knowledge/importance Full knowledge/Vety
atall important
Importance 79%
Protection of biodiversity and
ecosystems Knowledge 58%
Importance 83%
Sustainable agriculture and
food systems Knowledge 58%
Importance 94%
Air, Water and Land pollution
reduction Knowledge 79%
Importance 61%
Resources, production and
innovation
Knowledge 42%
Importance 91%
Waste Generation reduction
and Plastic Use limitations Knowledge 79%
Importance 80%
Sustainable Mobility and
Transport Knowledge 54%
Importance 73%
Clean / renewable energy Knowledge 54%
0% 20% 40% 60% 80% 100%

Source: Authors' processing based on survey data

1.8.2.Businesses survey results

The response rate to the businesurvey registered was 30% (with 17 valid questionnaires filled at a minimum of
80% out of an estimated total of 56 units preliminarily identifie@any businesses in the area refusetb
collaborate and participate in the survey. Nevertheless, the resgorate is satisfactory and adequate to inform

the survey objectivesThe gender distribution of respondents shows that 69% are women and 31% are men. The
largest share of respondents belongs to thea®age group, while the remaining two age groups eacbount for

31% of the respondents. The average age of respondents is 35.4 years old and varies from 19, the youngest, to 55.

The data on educational attainment among respondents reveals diverse backgrounds. A small portion, 6%, have
no formal educationThose with a junior high school education (8/9 years) make up 13% of the respondents. A
significant share, 31%, hold a high school diploma or an equivalent qualification. Half of the respondents, 50%, have
obtained a university degree. Notably, none oktihespondents possess a pagtaduate degree. The data on the

® A more complete overview can be found in the Extended Repionts://zenodo.org/records/13142271
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residency status of respondents indicates that a majoi5ig%, live in the aregand this is the reason for choosing
the location). Conversely, 46% of the respondents do not live in the aresenthey exercise their business activity.

The data on the premises where activities are conducted reveals that the majority of respondents, 81%, operate in
rented spaces. A smaller portion, 13%, own the premises where they conduct their activities. 28%6ubf the
respondents affirm that they have been exercising their activity in the area for less than three years. Businesses
operating in the area for-6 years account for 31%, and those f&@ years make up 13%. Only 19% of the businesses
have been ithe area for over ten years. The duration of stay presents some relative volatility, which might be linked
somehow to the nature of the business's activities. Direct observation of interviewers suggests that most of the
businesses in the areas object ofidy operate in barg restaurants, financial institutions, dental clinics, flower
shops, travel agencies, hairdressers, pharmacies, etc. The data on business typology and size indicates that the vast
majority of businesses, 94%, are classified as smdlith one employee). A small portion, 6%, are medisized
businesses.

On average, the premises registered 21 sgm (ranging from a minimum of 10 sgm to 35 sgm) and have a height of 3
meters. Information on the condition of premises used for business acti\stiesvs that 21% of the respondents
operated in spaces that were ready to be used for business purposes. A majority, 64%, had newly invested premises
(investment carried out by the proprietor). Investments in the premises are reported to be carried @il

2019, with anaverage expense of 462,500 ALL (minimum 100,000 and maximum 900,000 ALL), mainly on
internal works and hydraulic installations. Shorizterm yearly expenses for the regular maintenance of the
premises average 23,752 ALL (minimum 10,008 exaximum 40,000 ALL).

Business representatives in the survey provided information regarding endowment with a list of appliances and
utilities. The most commonly present appliances in the business prensseshe refrigerator/freezer (100%),
electric heater (56%), chimneyfireplace 66%), largesize applianceq63%), and other types of appliances such

as bread cutter and refrigerator rooms.

In relation to the liveability of the areahé business respondents were presented with a list of statements and
required to provide a rating of their agreement level on a scale frgratfiongly disagree to 5 strongly agree. Survey
results indicate a mixed perception of the premises, with notable disagreement on statements related to suitability
and quality, while als showing strong agreement on the premises' good structure and potential for improvement
with small investments.

2A0DPT 1T AAT OO AOI AAI U AEOACOAA xEOE OOAOAI AT OO 1 EEA " 4
possibility, I'd move out to anothO HI AAA O | Xodm T £ OAOPTT AAT 60 OAI AAGA
I POET T 08 3EIEI AOi Uh 11T OA OEAT nayYm 1T £ OAOPI T AAT 6O Al 11
O4EEO DPOAT EOA TAAAO EECE EI OABOEAEOO6 I ARAAD) E POEGAR
Al 1T OOOOAOGETT ATIPATU xiI O A AOCE &£ O EOh ) A A@GAEATCA O

Regarding exchange willingness, responses vary among respondents: about 54% do not agree, and about 46%

agreethat " If | owned the place and a construction company would ask for it, I'd exchange the premise for a new

AT1 OOOOAOETT ET OEA OAI A pPi AAA"8 3EIEIAOIUh & O OEA (
construction, " 42% of respondentsagreed, and about 58% agreed.

Business representatives provided insights into the area's commercial spaces' perceived sale and rent prices and

the specific commercial space in use. For sale prices, the area's minimum price per square meter (S®d@s 10

ALL. At the same time, the business premises have a minimum price of 120,000 ALL (20% higher, which might be
related to the investments carried out to adapt the premises for commercial uses). The maximum sale price is
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600,000 for the area and busirepremises. On average, the sale price in the area is 300,000 ALL per sgm, whereas,
for business premises, the average is 390,000 ALL per sgm.

Regarding rent prices, the minimum rent foommercial spaces in the area is 30,000 ALL per sgand for the

business premises in use, it is slightly lower at 20,000 ALL per sgqm. The maximum rent price is 45,000 ALL per sgm
in the area and 50,000 ALL per sgm for the business premises. The area's average commercial space rent price is
35,000 ALL per sgm, while busirsepremises average 30,909 ALL per sqm. Based on these highlights, it can be
noted that thebusiness premises in use tend to have higher sale prices than prices for commercial spécéke

area (that might be due to investments carried out on the premisksjhe rent market, competition is higher and

tends to close the gap between rent prices.

At all three levels unit, building, and urban block respondentsscored slightly above average for assessing the
neighbouring relationshipsin the unit, building ad urban block. Relationships are perceived slightly better within
individual units compared to the broader building and urban block levels.

The business representatives provided information regarding the administrator's presence in the unit and payment
of administration fees. Aboub3% of the business representatives affirm not having a building administrator
and about 75% of respondents affirm not paying the administration fee.

Businesses Survey results show that there has been only one case of catiaboand cefinancing among
neighbours (maintenance of common unit areas). Theretigal lack of collaboration and cefinancing in all other
areas.

Business representatives provided their perceptions on the extent to which some phenomena occersenaed

within their premises. Based on respondents’ affirmations, no particular concerns are related to air currents (drafts)
and noise levels from neighbours. The premises are very well exposed to natural lighting and solar warmth, while
thermal loss mjht be problematic.Dust levels (PM10) and street noise occurrencare the most important
concerns, with high percentages of respondents reporting feeling somehow and very much.

The questionnaire section related to energy and consumption aims to explasagbsses' energy sources and use
approaches in the study areas. Survey data suggesstl reliance on electric power for all functions lighting,
cooking, heating, cooling and hot water. Businesses do not use gas, wood, or solar panels. Respondents to th
survey provided information regarding energy consumption level and frequency of use of a predefined list of
appliances in their business premises.

Appliances like electric, gas and wood stoves, gas heaters, central heating and cooling systems, microwaves
furnaces (kaldaja), dishwashers, washing and drying machines, vacuum cleaners, furnaces, solar panels and
aspiration systems are assessed in the "not applicable" category for energy consumption and use frequency.
Appliances with high energy consumptiomeé frequency use (when applicable) include electric heaters, LED
lighting, and electronic devices/computers

The reliance on electrical energy and its use frequeafgctsthe energy bill payment. The information provided
by business representatives shows significant differences in the average and maximum energy bills during the
cold and warm seasons.

Business representatives participating in the survey suggestehargy consumption has increased over the last

five years (affirmed by 67%)For 33% ofespondents, energy consumption remained unchanged over the same
period. Regarding energy bills, respondents are divided in half, with 50% affirming an increase and 50% affirming
that they have remained unchanged over the last five years.
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Survey results pint to an outstanding awareness of energysaving solutionsamong the majority of respondents
(93%), with a smaller segment not having heard about them (7%). Most (87%) respondents agree that these
appliances effectively reduce energy consumption. Thidgdates strong confidence in the capability of energy
saving appliances to deliver on their promise of reducing energy use. 13% of respondents are uncertain about the
effectiveness of these appliances.

Respondents from the business community in the areavded their input related to aspects such as the level of
knowledge of solutions listed, their use, their willingness to implement if possible, and their willingness to
implement in the presence of efinancing.

The surveydata indicates a generalljigh level of knowledge about energyefficient appliances and solutions
among respondents (more than 80%)However, a lower knowledge is observed in the case of green roofs for
energy efficiency (about 47% of respondents do not know about them). While knowé&lg on energyefficient
solutions and appliances, their use in practice lags behind. Respondents affirm using -@fficggnt air
conditioners, lighting solutions, washers and dryers, and electronic devices. age

The information from the survey indicasea strong potential demand for a wide range of enegjffcient solutions

and appliances if financial means were not a barrier. The highest willingness to adopt esféigjgnt solutions

relates to air conditioning, lighting, fagade and internal inswatiand doubleglazed windows (affirmed by 90% to

100% of respondentdespite the means available, 82% of respondents would not use energfficient stoves

and cooking appliances washing machines and dryers (73%), water boilers (64%), and terrace iossl&6%).

Such a result might also be related to the lack of interest in these appliances for business purposes. Respondents
are divided into half on green roofs for energy efficiency: 50% would use green roofs, and 50% would not even if
the means were aailable.

Most respondents are willing to use energfficient appliances ito-financing is available indicating a strong
interest when financial support is offered. The highest willingness to adopt is seen in facade insulation (100%),
internal insulation (90%), energyefficient air conditioning (100%), and flooring with parquet and insulation (82%).
Even in the presence of dinancing, businesses affirm not having an interest in green roofs (58%), terrace
insulation (55%), solar panels (45%), stove andking appliances (82%oelectronicdevices (75%), washing and
drying machines (73%) and lighting solutions (88%).

The general living quality in the targeted areas is perceived as above the average, based on the assessment of
business representatives (s&3.6 on a scale from 1 to 5). While the area scores well regarding access to roads,
public transport, pedestrian flows, safety, road infrastructure, and connection to the sewerage system, several
concerns have been raised. Significant challenges and waiden for improvement persist igreenery in the area,

air quality, cultural activities, street cleaning, water supply and waste management,and certain infrastructure
aspects like parks, parking, and sports facilities. Addressing these deficiencies sigualticantly enhance the

overall quality of life in the area.

Responses on the average water retention duration during storms provide insights into how quickly or slowly the
water is absorbed or retained within the are®0% of respondents indicate that vater retention during storms

lasts less than 10 minutestherefore, it does not linger for long after rainfall, possibly indicating good drainage or
low water retention capacity. About 53% of respondents affirm that water retention lasts less than one®olyr

a minority of respondents affirm experiencing longkasting water accumulation (up to 5 hours).

The information regarding moving to another neighbourhood provides insights into their current satisfaction and
potential willingness to relocate. Aba@B% of respondents are willing to move to another neighbourhood if given
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the chance. 17% of respondents indicated that they would not move to another neighbourhood, and 75% are unsure
or undecided about whether they would move to another neighbourhood.

Business representatives suggested thatreasing parking spaces, improving lighting and fagade insulations
adding green and more public space, and improving waste management practices would enhance the quality of life
in the neighbourhood.

Most businesss participating in the survelgnow about the Green Transition (56%)and about 44% have not
heard about it. On the availability and clarity of the information, 6% of the respondents affirm tere is
abundant information available on the green transit; 19% acknowledge that information exists but find it
difficult to understand, indicating a potential gap in clarity or accessibility of the information; and 44%, stated that
they do not have information on the green transition. About 31% of respondiedisated that they do not know if
enough information is available.

Business activities and approaches to some aspects might have an environmental impact. Respondents from the

AOOET AGOG AT i1 OTEOU £O011 U ACOAA x EB@diutigiihe én@ramméntthah O OEAO
DOEOAOA OAEEAI AO6 | xoomqh ODPOAOCAT AA 1T £ COAAT AOU j OOAAOY
i £ AEO Diili10O0EIT6 jXoomgh OPOAOGAT AA 1T £ COAAeAizU j OOAA
DAOAAEOAA OAI PAOAOOOAG | xoomqh AT A O) OAOA 11 AT AOCU

OAODPIT T AAT 6O Al 1106 ACOAA xEOE OEA OOAOGAI AT O OGEAOG O-U A
AT A O4EAoféppliprica OOCAA AZE£EAAOO OEA 1 AOGAT 1T &£ AT Adcu Ai1T 0060 pO

Survey participants rated the pillars of Green Transition regarding knowledgeability and importance. Business
representatives generally affirm knowledge about the listed green transition and sustainabdficd. Most

respondents affirm the importance of the listed pillars, which is consistently higher than the respondents'
knowledge level. The importance of the listed areas is consistently high, with most categories showing a majority
considering it fully kowledgeable. Among the listed areas, the highest importance is affirmed by respondents
concerning " Sustainable Mobility and Transport" (100%) and " Waste Generation reduction and Plastic Use

1 EIl EOAQGEIT O" jXodmq AT A O! EAhd 7jACAMQB8AT&AI O, AGEAA PA AT GDXIE/
OAODPIT 1T AAT 6O AZEZEOI AAET C O1T T AET x AT A A£O011U ETIT xI AACAAI
0001 OAAGET 1T 1 EARAGDAGADRA OBES breeh Eadsfion(4% and 31% of the respondents

do not know the matter.

The survey information indicates that respondents stronglypport various sustainable interventions with the

highest support for thermal insulation of facades (100%) and premises (100%), designing urban gardens (92%) and
asphaltreplacement with permeable pavements (83%). There is also a general agreement for other interventions,

but only at the lower level (particularly in solar panels and living walls). However, willingnesgit@aicoe these

interventions is consistently lowe particularly for solar panels and living walls. Interventions related to premises

thermal insulation and facade insulations have relatively higheficancing support, recognising their loriggrm

benefits and cost savings.

The data shows a significanariation in willingness to pay, with some respondents not willing to contribute
financially while others arwilling to pay up to 35% of the cost.The average willingness to pay of 22% suggests
that respondents are moderately willing to support these intentions financially but not to the extent of bearing
a substantial portion of the costs.
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1.9. Costbenefit analysis

The costbenefit analysis (CBA) is the instrument employed for the economic feasibility assessment of the proposed
scenarios, including econoimy social and environmental impact$he VAT is an extension of the conventional
CBA". Information on costs and benefits is crucial for decisioakers to determine the viability of an investment
project and compare competing projects in terms of valueled to all stakeholders. In addition to the SEBA, the

land value capture approach plays a significant role. It assesses the increase in land value resulting from the
investment, providing a more holistic view of the project's impact.

- The first step in ouassessment process involves identifying project outcomes. These outcomes, which can
be positive or negative, are determined by combining information from desk reviews, surveys, expert
assessments, and international practice.

- Quantifying and monetising gpss outcomes regarding costs and benefits (when possible, conditional on
data availability and/or benchmarks).

- Assessment of net impacts, as the difference between the "with the project" versus "without the project"
scenarios (the counterfactual). Thewaterfactual (without the project scenario) considers the amount of
change that might have happened, regardless of the intervention. This approach captures the "net change”
that can be explicitly attributed to the proposed intervention.

- Assessment of cosind benefits behaviour over the reference peripdssess how costs and benefits will
change in time (using average growth rates, trends when available or introducing assumptions);

- Discounting of costs and benefits to obtain present valgesnvert future costs and benefits into present
value using a social discount rate;

- Calculating economic performance indicators: the net present value (ENPV), the internal rate of return
(IRR), and the benefite-costs ratio (BCR).

1.9.1.Economic indicators

The SECBA for he proposed investment project employs three widely used economic performance indicators
calculated on incremental cash flows.
- The economic net present value indicator (ENPV) is a standatitator calculated as the difference
between the discounted totabenefits and costs arising from the project.
%. 06 B B
Bh POl EAAO AAT AEEOO ET UAAO Eh A O E aodhX81 o0
Ch DOI EAAO AT OO0 ET UAAO Eh A O E adhX81on
n = total number of years for prajedurationz the time horizon;
SDR = social discount rate.
Projects with positive ENPV are considered viable, while those with negative net present value are not.
- The internal economic rate of return (IRR) is the ratio that produces a zero value fecdhemic ENPV.
As a rule of thumb, the IRR should be higher than the discount rate used in the analysis (it creates value
added). On the contrary, the project destroys value if the IRR is lower than the discount rate.
" #
® 5 Eco °p Eoo
- The benefitsto-cost ratio (BCR) is the ratio between the sum of discounted economic benefits and costs
over the time horizon considered in the analysis. The BCR informs us of how many euros are gengrated b

summed over 0 to n years.

Tt

10 The origins of this method date back to the 19™ century; and it became popular in the 1960s.
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the intervention for each euro 1 invested over the time horizon of the project. The following formula
summarises the information included in the BCR:
B" Tp OAO
B#Tp OAO
Bh POI EAAO AAT AEEOO ET UAAO Eh A O E aodhX81 o0
Gh DPOI EAAO A1 OO0 EiI UAAO Eh &£ O E aohX8ToN
N = total number of years for project duratigrthe time horizon;
SDR = social discount rate.
Based on the results obtained:
i. BCR<1.0 means that the project's costs exceed its benefits in economic terotbe words, the
OA1 OA 1T £ AAAE XQ ET OAOOAA EO AAEI ¢ AAOOOIT UAAS
ii. BCR=1.0 means that the project's costs equal its benefits in economic terms. Therefore, while it
can proceed with the project, its viability is uncertain. In other words, no added value is created
£l O AAAE X Q EI OAOOAAS
iii. BCR>1.0 means that the project's benefits exceed its costs in economic terrogher words,
OA1 OA EO AAET ¢ AOAAOAA £ O AAAE X Q EI OAOOAA
- The simple payback period is a straightforward financial metric used to assess how lakgsttd recover
an initial investment through the cash flows generated by a project or investment.

" #2

1.9.2.The data

The CBA was completed using publicly available data, survey results in the project framework, data from technical
projects for proposed interventius, expert assessments, and other data from national and international sources.

Table10. Data used in the CBA

Metric Number Unit Source

GENERAL INDICATORS

First Year 2024
Last Year 2040
Bank of Albai BoA inflati
Inflation indexation 3% an« o aia (BoA inflation
targeted)
Average Exchange .
109 All per Euro, Y2023 Bank of Albania
Rate
Social Discount Rate 3% Source: DG CLIMA (2021) / Econon
(UE Guidelines) ° Appraisal Vademecum 2024027
Social Discount Rate 6.28% Authors calculation
10Y bonds average
interest rate (2021 5.69% Ministry for Finance, Albania
2023)
15Y bonds average¢
interest rate (2021 6.86% Ministry for Finance, Albania
2023)
. . Eurostat 202252
Electricity price 0.0555 Euro per kWh

https://ec.europa.eu/eurostat/databr
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Electricity fixed tariff

Electricity price
(households)
Electricity price

(businesses)

CO2eq shadow prices

The average CO:
absorption rate for one
mature tree

Health  benefits of
green spaces
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200 ALL per month

9.5 ALL per kWh

14 ALL per kWh
EURO per ton

22 kg per year

Data from the socieeconomic survey

Households

Businesses

The average size of the
apartment
Averagesize business
premises

Sale prices,
apartments:

Price in the area

Price for the
apartment

Sale prices, business premises:
Price in the area
Price for the premises
Rents, apartments:
Price in the area

Price for the premises

Rents, business
premises:

Price in the area

Price for the premises

Average annual
investment,

households

324
56

72

21

121,859

107,254

300,000
390,000

46,618
42,809

35,000

30,909

472,053

Every 10% increase in green space is associated wi
reduction in diseasesqelivalent to a rise in five years ¢
life expectancy.

number

number

sgm

sgm

ALL per sqm

ALL per s

ALL per sgm
ALL per sgm

ALL per sqm
ALL per sqgm

ALL per sgm

ALL per sgm

ALL per year

Deliverable 4.5_%*t research study report

owser/view/mg_pc_204/default/tabl
e?lang=en

Source: National Energy Entity
https://ere.gov.al/sq/tarifat/tarifat

dhe-cmimet

Source: National Energy Entity &
https://ere.goval/sg/tarifat/tarifat-
dhe-cmimet

Source: National Energy Entity
https://ere.gov.al/sq/tarifat/tarifat
dhe-cmimet

Source: DG CLIMA (2021) / Econon
Appraisal Vademecum 2022027

Q)

[0}

https://www.eea.europa.eu/articles/
forests-health-and-climate-change/

https://lwww.eea.europa.eu/articles/
forests-health-and-climate-change/

SocicEconomic Survey

SocicEconomic Survey

SocicEconomic Survey

SocicEconomic Survey

SocioEconomic Survey

SocioEconomic Survey

SocioEconomic Survey

SocioEconomic Survey

SocicEmnomic Survey

SocicEconomic Survey

SocicEconomic Survey

SocicEconomic Surey

SocioEconomic Survey
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Average annual
investment, businesses

Households
Electricity bill, warm
season
Electricity bill, cold
season
Business
Electricity bill, warm
season

Electricity bill, cold
season

Average maintenance cost

Households
Businesses

Average parking costs
1st improving
investments
2nd improvement
investments

PV panels cost
Solar panel costs

Preventing soil sealing

Rainwate  harvesting
system

462,500

4,484

7,198

6,442

6,600

47,890
23,752
3,000

5,034

7,543

56
750
150

Source: Authors' calculationgt al.

1.9.3.Main assumptions

Horizon Europe ProgrammeHORIZONWIDERA2021:ACCES$2-01

ALL per year

ALL per month

ALL per month

ALL per month

ALL per month

ALL per month
ALL per month
ALL per month

Euro

Euro

Euro per sqm
Euro

Euro per sqm

Euro per sqgm
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SocicEconomic Survey

SocicEconomic Survey

SocioEconomic Survey

SocicEconomic Survey

SocicEconomic Survey

SocicEconomic Survey
SocicEconomic Survey

Expert assessment

Expert assessment (average of thre
apartments)
Expert assessment (average of thre
apartments)

Expert assessment
Expert assessment

Expert assessment

Expert assessment

The CBA for the proposed intervention employs an incremental approach for costs and benefits (when possible),
assessing the net effects with andthout the projects. The counterfactual baseline scenario is define&@dmtori

et al. (2015ps "what would happen in the absence of the project” (assuming business as usual or a do minimum
approach). Assumptions introduced for the CBA include the folhgui

A. The reference period employed in the CBA is 16 years (marked witl 1starting year 2024 and last year
2040). However, the EU guidelines for waste management infrastructure suggest a reference peried of 25
30 years (European Commission, 2015).

B. TheEU guidelines suggest including a residual value of the investment at the end of the reference period.
Therefore, assuming a conservative approach, a residual value at the end of the reference period has not

been included

C. The CBA employs the social dimmt rate (SDR) to calculate the net present value of future cash flows. The
EU guide on cosbenefit analysis suggests using an SDR of 3% without a national approach. Albania has
no reference discount or social discount rate (at least based on publicriafmn). Nevertheless, interest
rates on longterm securities (1d5year government bonds) were considered a possible benchmark for
the SDR. Based on data from the Ministry of Finance, {targn securities are issued regularly, and interest
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rates have pesented low volatility over the last three years. Over the last three years, theedObonds
registered an average interest rate of 5.69%; they®ar bonds issued an average interest rate of 6.86%
(issued only during the last three years). Thereforep talternatives have been used for discounting
purposes: the EU SDR rate of 3% and the average interest rate of 10Y and 15Y bonds.

All calculations are net of VA@s the literature suggests for similar studies
General maintenance costs were calculatecad® of the investment.

Operating costs build on the technical suggestions and include personnel and other unidentifiable costs.

® m m O

An incremental approach was adopted to account for project implementation's economic, social and
environmental costs and benig. The "without the project scenario" was built considering the
continuation of the situation with a businesss-usual approach (when possible).

H. All values in other currencies were converted into euros using the average exchange rate for 2023.

I.  The scearios presented are incremental, meaning that investments, costs, and benefits are cumulative
and progressively transferred from one to the other.

1.9.4.Scenario Analysis

1.9.4.1.Scenario 0. Delayed Transition towards Climate Neutrality for Prefabricated Buildings in
Tirana

A: ldentification of the cost and benefit categories
The following table summarises the identified cost and benefit categories for ScengrimiSiness as usual.

Table1l Scenario 0, identification of cost and benefit categes

Quantified Monetised Included in CBA
SOI1 Investment in renovations (once in 5 years) Yes Yes Yes
SOC1 Electricity costs Yes Yes Yes
S0C2 Annual maintenance cost Yes Yes Yes
S0C3 Parking costs Yes Yes Yes
S0C4 Air quality No No No
S0C4 Noise @lution No No No
SOB1 Less investment needs Yes Yes Yes
S0B2 No gentrification of the neighbourhood Yes Yes Yes

Source: Authors' calculations

B: Monetisation of cost and benefit categories

SOl1Capital expenditure. Based on the results from the sesgtonomic survey carried out with households and
businesses in the targeted areas, they affirmed carrying out an average annual periodic investment on their
premises.

Table12 SOI1 capital expenditures

Scenario 0 Delayed Transitiontowards Climate Neutrality for Prefabricated Buildings in Tirana

I1 Investment in renovations

. 1,644,553 Euros
(once in 5 years)
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Assumption: The renovation investment is carried out once every five years and is phased into 20.0% in the first year
in the second year, 20.0% in the third year, 20.0% in the fourth year, and 15.0% in the fifth year (percentage of the
number of households and businesses).

Source: Authors' calculations

SOC1Electricity costs. The average electricity bill (in waamd cold seasons) for households and businesses was
collected in the households and businesses survey and used to assess the energy bill costs.

Table13 SOC1 Electricity costs
Scenario 0: Delayed Transition towards Climate Neutritly for Prefabricated Buildings in Tirana
C1 Electricity costs 249,125 Euro per year

Assumption: Energy costs have been indexed to 3% every five years to account for Albania's inflation rate.

Source: Authors' calculations

S0C2 Annual general maintenarec costs. The average annual general maintenance costs collected in the
households and businesses survey were used to assess the energy bill costs.

Table14. SOC1 Annual general maintenance costs
Scenario 0: Delayed Transition toward Climate Neutrality for Prefabricated Buildings in Tirana
SO0C2 Annual general maintenance costs 154,910 Euro per year

Assumption: Annual general maintenance costs have been indexed to 3% every five years to account for Albania's i
rate.

Source:Authors' calculations

S0C3Parking costs. The average annual general maintenance costs collected in the households and businesses
survey were used to assess the energy bill costs.

Table15. SOC1 Annual general maintenance costs

Scenario 0: Delayed Transition towards Climate Neutrality for Prefabricated Buildings in Tirana
SO0C3. Parking costs 75,476 Euro per year

Assumption: Annual parking costs have been indexed to 3% every five years to account for Albania's inflation ra

Source: Authors' calculations

SOC4Air quality. Respondents in the survey suggested that one of the most important problems characterising the
targeted areas was the poor air quality and presence of PM10 (not monetised and not included in the CBA).

SO0C5Noisepollution. Respondents in the survey suggested that one of the most important problems characterising
the targeted areas was noise pollution (not monetised and not included in the CBA).

SOBlLess investment categories. In the businessusual scenario, heseholds and businesses in the area do not
invest (the reference is the investment for retrofitting their premises in Scenario 1).

Table16. SOB1 Less investment needs

Scenario 0:Delayed Transition towards Climate Neutrality for Pefabricated Buildings in Tirana

SOB1. Less investment needs 4,779,260 Euro per year

Assumption: The benefit is phased into 20.0% in the first year, 25.0% in the second year, 20.0% in the third year, 2(
the fourth year, and 15.0% in the fifth year.

Source: Authors' calculations

49



Horizon Europe ProgrammeHORIZONWIDERA2021:ACCES$2-01
Deliverable 4.5_%*t research study report

S0B2Saving from less gentrification in the area. In the busirassisual scenario, households and businesses in
the area do not invest (the reference is the investment for retrofitting their premises in Scenario 1).

Table17. SOB2 Saving from less gentrification in the area

Scenario 0:Delayed Transition towards Climate Neutrality for Prefabricated Buildings in Tirana

S0B2. Saving from less gentrification in the area 1,650,509 Euro per year

Assumpton: The benefits are calculated based on the differences between the revealed average prices of the owned
premises and the perceived average prices in the area.

Source: Authors' calculations

All the benefit and cost items have been assessed dverlyear reference periodlhen, using a discount rate of
6.28%, the ENPV, BCR, and IRR are estimaledddition, the simple payback period indicator is included in the
analysis (when possible). The engagement in Scenario O presents a positive nattprakie, which suggests the
convenience of the scenario. The results from ENPV are supported by results obtained from the internal rate of
return (IRR). IRR greatly exceeds the discount rate, thus suggesting the convenience of Scenario 0. Finally, the
benefits-to-costs ratio (BCR) indicates that every Euro invested in the proposed project will create value for society.

Table18. Scenario 0, economic indicators

Indicator Unit Value Comment
Estimaed capital expenditures for realising the
Capital Investment Euro 2,620,398.0 project interventions (including initial investment ant
replacement costs).
Economic Net Present Euro 4,276,054 The ENPV suggests that the project is viable; thus,

Value (ENPV) benefits exceed its costs.
The internal rate of return (the one that sets ENPV
% 20% 0) is considerably higher than the discount rate,
suggesting a profitable investment.
The BCR >1 indicates that the project's benefits
BCR Euro 1.8 exceed its costsinother words, for each 1 Euro

invested, 1.8 Euro of value is created

Internal Rate of Return
(IRR)

cumulative discounted Euro 15,809,907
benefits
cumulative discounted Euro 8,677,351
costs

Source: Authors' calculations
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Figure8. Scenario 0summary of CBA

Key Assumption

Social Discount Rate 6%
Appraisal period (years) 16
Currency Euro
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Year 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Discount factor 1.000 0.941 0.885 0.833 0.784 0.738 0.694 0.653 0.615 0.578 0.544 0.512 0.482 0.453 0.427 0.401 0.378
CAPEX
Annual investment - 328,911 411,138 328911 328911 246,683 328911 411,138 328911 328911 246,683 328911 411,138 328911 328911 246,683 328911
Total CAPEX - 328,911 411,138 328,911 328,911 246,683 328,911 411,138 328,911 328,911 246,683 328,911 411,138 328,911 328,911 246,683 328,911

Present value of CAPEX -
Cumulative PV of CAPEX 3,289,777

Benefit sources

Less investment at the

309,490 364,020 274,021 257,842 181,963 228,292 268,516 202,129 190,194 134,223 168,398 198,068 149,099 140,295 99,009 124,217

SOBIcurrent stage - 716,889 716,889 716,889 716,889 955,852 955,852 - - - - - - - - - -
Gentrification of

S0B2neighbourhood 1,188,367 1,188,367 1,188,367 1,188,367 1,188,367 1,224,018 1,071,015 1,071,015 1,071,015 1,071,015 1,103,146 945,554 945,554 945,554 945,554 973,920 811,600
Total Benefits 1,188,367 1,905,256 1,905,256 1,905,256 1,905,256 2,179,870 2,026,867 1,071,015 1,071,015 1,071,015 1,103,146 945,554 945,554 945,554 945,554 973,920 811,600
Present Value of Benefits 1,188,367 1,792,760 1,686,907 1,587,303 1,493,581 1,607,959 1,406,820 699,484 658,183 619,321 600,236 484,110 455,526 428,629 403,321 390,892 306,510
Cumulative PV Benefits 15,809,907

SOCElectricity costs 249,125 249,125 249,125 249,125 249,125 256,599 256,599 256,599 256,599 256,599 264,297 264,297 264,297 264,297 264,297 272,226 272,226

SO0C2Annual maintenance cost 154,910 154,910 154,910 154,910 154,910 159,557 159,557 159,557 159,557 159,557 164,344 164,344 164,344 164,344 164,344 169,274 169,274

SO0C3Parking costs 75,476 75,476 75,476 75,476 75,476 77,740 77,740 77,740 77,740 77,740 80,072 80,072 80,072 80,072 80,072 82,475 82,475

SOC4AIr quality - - - - - - - - - - - - - - - - -

SOCHNoise pollution - - - - - - - - - - - - - - - - -
Total Costs 479,511 479,511 479,511 479,511 479,511 493,896 493,896 493,896 493,896 493,896 508,713 508,713 508,713 508,713 508,713 523,975 523,975
Present Value of Costs 479,511 451,198 424,557 399,489 375,902 364,318 342,807 322,566 303,520 285,598 276,797 260,454 245,075 230,605 216,989 210,302 197,885
Cumulative PV of Costs 5,387,574

Undiscounted cash flows

CAPEX - (328,911) (411,138) (328,911) (328,911) (246,683) (328,911) (411,138) (328,911) (328,911) (246,683) (328,911) (411,138) (328,911) (328,911) (246,683) (328,911
Total costs (479,511) (479,511) (479,511) (479,511) (479,511) (493,896) (493,896) (493,896) (493,896) (493,896) (508,713) (508,713) (508,713) (508,713) (508,713) (523,975) (523,975
Total benefits 1,188,367 1,905,256 1,905,256 1,905,256 1,905,256 2,179,870 2,026,867 1,071,015 1,071,015 1,071,015 1,103,146 945554 945554 945554 945554 973920 811,600
Net Cash Flow # 708,855 1425744 1425744 1425744 1425744 1685973 1532971 577,119 577,119 577,119 594432 436,840 436,840 436,840 436,840 449945 287,625

Discounted cash flows (SDR1)
= (309,490) (364,020) (274,021) (257,842) (181,963) (228,292) (268,516) (202,129) (190,194) (134,223) (168,398) (198,068) (149,099) (140,295)  (99,009) (124,217
Benefits 1,188,367 1,792,760 1,686,907 1,587,303 1,493,581 1,607,959 1,406,820 699,484 658,183 619,321 600,236 484,110 455,526 428,629 403,321 390,892 306,510

Costs #  (479511) (451,198) (424,557) (399,489) (375902) (364,318) (342,807) (322,566) (303,520) (285,598) (276,797) (260,454) (245075) (230,605) (216,989) (210,302) (197,885
Net Cash Flow # 708,855 1,032,071 898329 913792 859,837 1,061,678 835721 108,403 152534 143528 189215 55258 12,382 48,926 46,037 81,581 (15592
Cummulative cash flow 708,855 1,740,927 2,639,255 3,553,048 4,412,885 5474563 6,310,284 6,418,687 6,571,221 6,714,749 6,903,964 6,959,222 6,971,604 7,020,530 7,066,567 7,148,148 7,132,556

Source: Authors' calculations
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1.94.2. Scenariol. Enhance Energy Performance of Prefabricated Buildings in Tirana

A: Identification of the cost and benefit categories

The table belowsummarises the identified cost and benefit categories for Scend z Enhance Energy
Performance of Prefabricated Buildings in Tirana.

Table19. Scenario 1, identification of cost and benefit categories

Quantified Monetised Included in CBA
S1I1 Investment in improving energy performance (: Yes Yes Yes
S112 Investment in improving energy performance (: Yes Yes Yes
S1C1 Annual maintenance cost Yes Yes Yes
S2C2 Parking costs Yes Yes Yes
S1B1 Energy saving from I1 Yes Yes Yes
S1B2 Energy saving from I2 Yes Yes Yes
S1B3 Increased propertalues Yes Yes Yes

Source: Authors' calculations

B: Monetisation of cost and benefit categories

Slllinvestment in improving energy performance (1). Expert assessment of the proposed interventions is used to
calculate the investment size for improving ey performance with an average size of 5,034 Euro per unit (a
household or commercial area).

Table20. S1 I1 Investment in improving energy performance (1)

Scenario 1 Enhance Energy Performance of Prefabricated Buildings in Tiran
S1 11 Investment in improving energy performance (1) 1,714,488 Euro

Assumption: Interventions to implement the investment are carried out over five years, starting in Y1 and phased i
15.0% in Y2, 20.0% in Y3, 20.0% in Y4, and 25.0% in Y5.

Source:Authors' calculations

S1I2Investment in improving energy performance (2). Expert assessment of the proposed interventions is used to
calculate the investment size for improving energy performance with an average size of 7,543 Euro per unit (a
household ocommercial area).

Table21 S1 I1 Investment in improving energy performance (2)

Scenario 1 Enhance Energy Performance of Prefabricated Buildings in Tirana
S1 12 Investment in improving energy performance (2) 2,569,291 Euro
Asaimption: Interventions to implement the investment are carried out over five years, starting and phased in at 15.!
Y5, 20.0% in Y6, 20.0% in Y7, 20.0% in Y8, and 25.0% in Y9.

Source: Authors' calculations

S1C1Maintenance costs 1. The investments implented embedded the necessity for general maintenance,
guantified as a percentage of the investment value.
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Table22. S1C1 Maintenance costs 1

Scenario 1 Enhance Energy Performance of Prefabricated Buildings in Tirana

S1C1 Mainteance costs 1 85,724 Euro per year

Assumption: annual maintenance costs start in year five and are indexed every five years to account for the inflation
Albania.

Source: Authors' calculations

S1C2Maintenance costs 2. The investments implementethbedded the necessity for general maintenance,
guantified as a percentage of the investment value.

Table23 S1C2 Maintenance costs 1

Scenario 1 Enhance Energy Performance of Prefabricated Buildings in Tirana

S1C1 Maintenance ctss2 128,464 Euro per year

Assumption: Annual maintenance costs start in year ten and are indexed every five years to account for Albania's ir
rate.

Source: Authors' calculations

S1B1Energy saving from increased energetic performance (1). Thaagavrom the first investment aiming at
increased energetic performance (1) were estimated using information from the smwoomic survey
(households and businesses) on the electricity bill.

Table24. S1B1 Saving from less geiffication in the area
Scenario 1 Enhance Energy Performance of Prefabricated Buildings in Tirana

S1B1. Energy saving from increased energetic performanci 74,738 Euro per year

Assumption: Average energy saving of 30%

Source: Authors' calculations

S1B2 Energy saving from increased energetic performance (2). The savings from the first investment aiming at
increased energetic performance (2) were estimated using information from the smmioomic survey
(households and businesses) on the electricity b

Table25. S1B2 Saving from less gentrification in the area
Scenario 1 Enhance Energy Performance of Prefabricated Buildings in Tirana
S1B2. Energy saving from increased energetic performance (2 74,738 Euro per year

Assumgion: Average energy saving of 30%

Source: Authors' calculations

S1B3Increase in property values. Improving the energetic performance of the buildings probably could affect and
generate an increase in property values.

Table26. S1B3 Increase in property values

Scenario 1 Enhance Energy Performance of Prefabricated Buildings in Tirana
S1B3. Increased property values 5,420,993 Euro per year

Assumption: Property values increase by 20%

Source: Authors' calculations
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The engagemenhin Scenario 1 and implementation of the foreseen investments present a positive net present
value, which suggests the convenience of the scenario. The results from ENPV are supported by results obtained
from the internal rate of return (IRR). IRR greatkceeds the discount rate, thus suggesting the convenience of
Scenario 0. Finally, the benefite-costs ratio (BCR) indicates that every Euro invested in the proposed project will
create value for society.

Table27. Scenario 1 ecmmic indicators

Indicator Value Unit Comment
Estimated capital expenditures for realising the project
Capital Investment 7,191,524 Euro interventions (including initial investment and replaceme
costs).
Economic Net Present Valu 2,578,421 Euro The ENPV suggestg that the p_roject is viable; thus, the
(ENPV) benefits exceed its costs.
The internal rate of return (the one that sets ENPV = 0)
Internal Rate of Return (IRR 10 % considerably higher than the discount rate, suggesting

profitable investmer.
The BCR >1 indicates that the project's benefits exceed
BCR 1.5 Euro costs.In other words, for each 1 Euro invested, 1.5 Eurc
value is created
cumulative discounted
benefits

cumulative discounted

costs

18,705,470 Euro
12,106,566 Euro

Source: Authors' calculations
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Figure9. Scenario 1, summary of CBA

Key Assumption
Social Discount Rate 6%
Appraisal period (years) 16
Currency Euro
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Year 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Discount factor 1.000 0.941 0.885 0.833 0.784 0.738 0.694 0.653 0.615 0.578 0.544 0.512 0.482 0.453 0.427 0.401 0.378
SOI1 Investment in renovations (once in 5 years) - 328,911 411,138 328,911 328,911 246,683 328,911 411,138 328,911 328,911 246,683 328,911 411,138 328,911 328,911 246,683 328,911
S1llinvestment in improving energy performance (1) 257,173 342,898 342,898 342,898 428,622 - - - - - - - - - - - -
S1I2Investment in improving energy performance (2) - - - - - 385,394 513,858 513,858 513,858 642,323 - - - - - - -
Total CAPEX 257,173 671,808 754,036 671,808 757,533 632,077 842,769 924,997 842,769 971,233 246,683 328,911 411,138 328,911 328,911 246,683 328,911
Present value of CAPEX 257,173 632,141 667,621 559,696 593,850 466,245 584,954 604,119 517,916 561,621 134,223 168,398 198,068 149,099 140,295 99,009 124,217
Cumulative PV of CAPEX 6,458,645
SOB1Less investment at the current stage
S0B2Gentrification of neighbourhood 1,485,458 1,485,458 1,485,458 1,485,458 1,320,407 1,360,020 1,360,020 1,360,020 1,360,020 1,360,020 1,400,820 1,225,718 1,225,718 1,225,718 1,225,718 1,262,489 1,262,489
S1B1Energy saving from increased energetic perfor 11,211 14,948 14,948 14,948 18,684 11,547 15,396 15,396 15,396 19,245 11,893 15,858 15,858 15,858 19,822 12,250 16,334
S1B2Energy saving from increased energetic perfor - - - - - 11,211 14,948 14,948 14,948 18,684 11,547 15,396 15,396 15,396 19,245 11,893 15,858
S1B3increase in property values - - - - - 2,710,497 - - - - 2,710,497 - - - - - -
Total Benefits 1,496,669 1,500,406 1,500,406 1,500,406 1,339,092 4,093,274 1,390,363 1,390,363 1,390,363 1,397,949 4,134,757 1,256,971 1,256,971 1,256,971 1,264,785 1,286,633 1,294,680
Present Value of Benefits 1,496,669 1,411,814 1,328,454 1,250,015 1,049,750 3,019,362 965,032 908,051 854,436 808,372 2,249,774 643,551 605,553 569,798 539,487 516,402 488,950
Cumulative PV Benefits 18,705,470
SOCIElectricity costs 249,125 249,125 249,125 249,125 249,125 256,599 256,599 256,599 256,599 256,599 264,297 264,297 264,297 264,297 264,297 272,226 272,226
S0C2Annual maintenance cost 154,910 154,910 154,910 154,910 154,910 159,557 159,557 159,557 159,557 159,557 164,344 164,344 164,344 164,344 164,344 169,274 169,274
SOC3Parking costs 75,476 75,476 75,476 75,476 75,476 77,740 77,740 77,740 77,740 77,740 80,072 80,072 80,072 80,072 80,072 82,475 82,475
SOC4AIr quality - - - - - - - - - - - - - - - - -
S0CHNoise pollution - - - - - - - - - - - - - - - - -
S1C1Maintenance costs |1 11,211 14,948 14,948 14,948 18,684 11,547 15,396 15,396 15,396 19,245 11,893 15,858 15,858 15,858 19,822 12,250 16,334
S1C2Maintenance costs 12 - - - - - 11,211 14,948 14,948 14,948 18,684 11,547 15,396 15,396 15,396 19,245 11,893 15,858
Total Costs 490,722 494,459 494,459 494,459 498,196 516,654 524,240 524,240 524,240 531,826 532,154 539,967 539,967 539,967 547,781 548,118 556,166
Present Value of Costs 490,722 465,263 437,792 411,943 390,549 381,105 363,868 342,383 322,167 307,531 289,552 276,455 260,132 244,773 233,653 219,992 210,042

Cumulative PV of Costs 5,647,921

Undiscounted cash flows
(257,173) (671,808) (754,036) (671,808) (757,533) (632,077) (842,769) (924,997) (842,769) (971,233) (246,683)  (328,911)  (411,138)  (328,911) (328,911) (246,683) (328,911

Total costs (490,722) (494,459) (494,459) (494,459) (498,196) (516,654) (524,240) (524,240) (524,240) (531,826) (532,154) (539,967) (539,967) (539,967) (547,781) (548,118) (556,166
Total benefits 1,496,669 1,500,406 1,500,406 1,500,406 1,339,092 4,093,274 1,390,363 1,390,363 1,390,363 1,397,949 4,134,757 1,256,971 1,256,971 1,256,971 1,264,785 1,286,633 1,294,680
Net Cash Flow (9,546,350) 1,005,947 1,005,947 1,005,947 1,005,947 840,896 3,576,620 866,123 866,123 866,123 866,123 3,602,603 717,004 717,004 717,004 717,004 738,514 738,514
Discounted cash flows (SDR1)
CAPEX (257,173) (632,141) (667,621) (559,696) (593,850) (466,245) (584,954) (604,119) (517,916) (561,621) (134,223) (168,398) (198,068) (149,099) (140,295) (99,009) (124,217
Benefits 1,496,669 1,411,814 1,328,454 1,250,015 1,049,750 3,019,362 965,032 908,051 854,436 808,372 2,249,774 643,551 605,553 569,798 539,487 516,402 488,950
Costs (6,458,645) (490,722) (465,263) (437,792) (411,943) (390,549) (381,105) (363,868) (342,383) (322,167) (307,531) (289,552) (276,455) (260,132) (244,773) (233,653) (219,992) (210,042
Net Cash Flow 748,774 314,410 223,041 278,377 65,351 2,172,013 16,210 (38,450) 14,352 (60,781) 1,825,999 198,698 147,353 175,927 165,539 197,401 154,691
Cummulative cash flow 748,774 1,063,184 1,286,225 1,564,602 1,629,953 3,801,965 3,818,175 3,779,725 3,794,077 3,733,296 5,559,295 5,757,993 5,905,346 6,081,273 6,246,812 6,444,213 6,598,904

Source: Authors' calculations
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1.9.4.3.Scenario 2. Harvesting Renewables and Rainwater through PV and Nature Based
Solutions for Climate Neutral Neighbourhoods

A: Identification of the cost and benefit categories

The tablesummarises the identified cost and benefit categories for Scenarip Farvesting Renewables and
Rainwater through PV and NatwBased Solutions for Climate Neutral Neighbourhoods.

Table28. Scenario 2, identification of cost and benefit categories

Quantified Monetised Included in CBA
S2I1 Photovoltaic panels Yes Yes Yes
S212 Solar thermal panels Yes Yes Yes
S213 Rooftop rainwater collection system Yes Yes Yes
S214 Greening+30%) Yes Yes Yes
S2I5 Preventing soil sealing Yes Yes Yes
S2C1 Maintenance costs Yes Yes Yes
S0B2 Gentrification of the neighbourhood Yes Yes Yes
S2B1 Income from energy production of photovoltaic panels Yes Yes Yes
S2B2 Saving on energy bill frorolar thermal panels Yes Yes Yes
S2B3 Saving on water for irrigation purposes Yes Yes Yes
S2B4 Improved air quality due to increased number of trees Yes Yes Yes
Eé%irliilgﬁ)ster risk resilience and climate change adaption (fl Yes Yes Yes
S2B5 Increase in property values Yes Yes Yes

Source: Authors' calculations

B: Monetisation of cost and benefit categories

S2I1Photovoltaic panels. The photovoltaic panel's investment value was retrieved from the expert assessment.
Based on the evaluatioracried out for the 21 Dhjetori area, the average cost per sgm is about 56 euros.

Table29. S2 |11 Investment photovoltaic panels
Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Nealtr
Neighbourhoods
S211 Photovoltaic panels 573,940 Euro

Assumption: Interventions to implement the investment are carried out over five years, starting in 2025 and phased
15.0% in Y1, 20.0% in Y2, 20.0% in Y3, 20.0% in Y4, and 25.0% in Y5.

Source:Authors' calculations

S212Solar thermal panels. The investment value of solar thermal panels was retrieved from the expert assessment.
Based on the evaluation, the average cost of solar thermal panels is about 750 euros per unit.
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Table30. S212 Solar thermal panels

Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral
Neighbourhoods

S212 Solar thermal panels 285,000 Euro

Assumption: Interventions to implement the investmeate carried out over five years, starting in 2025 and phased in
15.0% in Y1, 20.0% in Y2, 20.0% in Y3, 20.0% in Y4, and 25.0% in Y5.

Source: Authors' calculations

S2I13Rooftop rainwater harvesting system. The rooftop rainwater harvesting system fatagrselfconsumption
purposes, neighbourhood sanitation, and watering purposes investment value was retrieved from the expert
assessment. Based on the evaluation, the average rooftop rainwater harvesting system cost is about 14 euros per
sgm.

Table31 S2I3 Rooftop rainwater harvesting system

Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral
Neighbourhoods

S213 Rooftop rainwater harvesting system 105,975 Euro

Assumption: hterventions for implementing the investment are carried out Y5 (2029)

Source: Authors' calculations

S214 Greening of the neighbourhood. The increased greening investment value was retrieved from the expert
assessment. Based on the evaluation, the averagdditional greening to the targeted areas (planting linden trees)
costs about 30,050 euros.

Table32 S2I4 Greening of the neighbourhood.

Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based Solutions forr@éite Neutral
Neighbourhoods

S214 Greening of the neighbourhood. 30,050 Euro

Assumption: Interventions for implementing the investment are carried out Y1(2025)

Source: Authors' calculations

S215 Preventing soil sealing. The preventive soil sealing investt value was retrieved from the expert
assessment. On average, such an investment costs about 150 euros per sqm.

Table33 S215 Preventing soil sealing

Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based|8tions for Climate Neutral
Neighbourhoods

S215 Preventing soil sealing 27,150 Euro

Assumption: Interventions for implementing the investment are carried out Y2(2026)

Source: Authors' calculations

S2C1Maintenance costs. The investments implemented emdded the necessity for general maintenance,
guantified as a percentage of the investment value.
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Table34. S2C1 Maintenance costs

Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate N

Neighbourhoods
S2I1 Photovoltaic panels 28,697 euros per year
S212 Solar thermal panels 14,250 euros per year
S213 Rooftop rainwater collection system 5,299 euros per year
S214 Greening (+30%) 1,503 euros per year
S2I5 Preventing soil sealing 1,38 euros per year

Assumption: (i) general maintenance costs are calculated as 5% of investment value; (ii) annual maintenance cost
after the investment has been completed and are indexed for the inflation rate in Albania starting in Y9.

Source: Athors' calculations

S0B2Gentrification of the neighbourhood. Due to the neighbourhood's improved environmental performance and
quality of life, some gentrification costs have been included in Scenario 2 (scaled using a confidence indicator of
50% up to Y@ and 30% to Y16). For a conservative approach, out of this amount, only 30% of the benefit is included
in the CBA.

S2Blincome from energy production of photovoltaic panels. On average, the investment in photovoltaic panels
generates about 2,3 million eas per year.

Table35 S2B1 Income from energy production of photovoltaic panels.

Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral
Neighbourhoods
S2B1 Income from energy pradtion of photovoltaic
panels

Assumption: Indexed for an inflation rate of 3%, the inflation target of the Bank of Albania

2,394,890 Euro per year

Source: Authors' calculations

S2B2Saving on energy bills from solar thermal panels. Investing in solamthlepanels is expected to save about
30% on the energy bill of households and businesses in the targeted area. Using the data from theceocimic
survey on the average energy bill from households and businesses, it is assessed as a total savii3® eurds
annually.

Table36. S2B2 Saving on energy bills from solar thermal panels

Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral
Neighbourhoods
S2B2 Saving on energy lsilfrom solar thermal
panels

Assumption: Indexed for an inflation rate of 3%, the inflation target of the Bank of Albania

74,738 Euro per year

Source: Authors' calculations

S2B3Saving on water bills for irrigation of green areas and not drinking purpdsegesting in a rooftop rainwater
collection system is expected to save water, particularly for irrigation of green surfaces in the areas of interest.
Assuming 10 litres of water for irrigating one sgm of green area for the targeted areas annuallyistiaedemand
for 434 cubic meters of water annually. According to information from the expert assessment, out of 125 litres of
water an individual consumes daily, about 61 litres are used for house cleaning, gardening, sanitation, toilets, and
car washingThat makes for about 31,407 cubic meters of water consumed annually fedmaking and cooking
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purposes. The water price for public institutions in Albania is about 1.29 euros per cubic meter. For households, it is
about 0.6 euros per cubic metét.

Table37. S2B3 Saving on water bills for irrigation of green areas and not drinking purposes

Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral
Neighbourhoods
S2B3 Saving on waterllsi for irrigation of green areas and noi

drinking purposes 19,331 Euro per year

Assumption: Indexed for an average increase of 10% in water prices

Source: Authors' calculations

S2B4Improved air quality for added green areas. Green areas in the targateas are projected to increase by
about 30% of the current green area. Additional greening includes planting of linden trees for a total of 601 trees.
Assuming an absorption rate of 22 kg of CO2eq for an avesige treé? and using CO2eq shadow priééshe

value of improved air quality in the intervention areas has been estimated

Table38. S2B4 Improved air quality for added green areas

Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based Solutions forr@éite Neutral

Neighbourhoods
S2B4 Improved air quality for added green arez 1.3 Euro million till 2040
Assumption: the benefit harvested is about 10% in¥3, about 20% in Y& 10, about 30% in YAV15; and
40% in Y16

Source: Authors' calculations

S2B5Savings from disaster risk resilience and climate change adaption (flood prevention). Several studies highlight
the benefits related to investments in risk reduction and preventtbithe benefits of disaster risks have been
estimated, assuming an averagawsng of 4 euros per 1 euro invested.

Table39. S2B5 Savings from disaster risk resilience and climate change adaption (flood prevention)

Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based Solutions for

Climate Neutral Neighbourhoods Cost

532,498 Euro

S2B5 Savings from disaster risk resilience and climate change adaption (flood prevention) per year

Assumption:A saving ratio of 4:1 is estimated, with the potential to harvest 30% of this benefit annually
Source: Authors' calculations

S2B6Increased properties valu®ue to a better environment and improved living standards in the targeted area,
real estate prices are assessed to increase by about 20% after completing investidsimg information from the
socio-economic results on the average size of the apartment and the selling prices in the area expressed by both
households and businesses, a total value increase of 5.4 million euros has been agsessiete event).

1Source:https://www.shuk.al/tirane/tarifat
https://www.viessmann.co.uk/en/heatingdvice/boilers/howmuch-co2-doestree-absorb.html#:~:text=d0%20t0%20help%3F
,How%20much%20C02%20can%20a%20tree%20absorh#8End%20a%20tonne%200f%20C0O2.

3Source: DG CLIMA (2021) / Economic Appraisal VademecumZiz71

14 Sources. https://www.voanews.com/a/tneport-investing-in-disasterrisk-reduction-saveslivesmoney-/6269328.html
https://www.undrr.org/aboutundrr/ourimpact

Academic studies find every dollar invested in disaster risk reduction prevention can result in savings of $3 to $1Brifodises
https://openknowledge.worldbank.org/handle/10986/31805

Hallegatte, Rentschler, and Rozenberg (2019) indicate thesrne US$1 invested in infrastructure resilience could result in US$4 in benefits,
helping to mitigate disaster impacts and disruption of critical public services.
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Table40. S2B6Increased property value

Scenario 2Harvesting Renewables and Rainwater through PV and Nature Based Solutions for Climate Neutral
Neighbourhoods

S2B6 Increased property value 5,420,993 Euro

Assumption: Based on the investment implementation sche®0% of the increase is factorised in Y5 an
50% in Y9. Values are indexed at 3% every five years to account for inflation.

Source: Authors' calculations

Economic indicators. The engagement in Scenario 2 and the implementation of the foreseen investpresent

a positive net present value, suggesting the scenario's convenience. The results from ENPV are supported by results
obtained from the internal rate of return (IRR). IRR greatly exceeds the discount rate, thus suggesting the
convenience of ScenariO. Finally, the benefito-costs ratio (BCR) indicates that every Euro invested in the
proposed project will create value for society.

Table41. Scenario 2 economic indicators

Indicator Value Unit Comment

Estimated capital expenditures for realising the
foreseen interventions

Economic Net Present Value The ENPV suggests that the project is viable

Capital Investment 7,19.,524 Euro

(ENPV) 10,568,464 Euro thus, the benefits exceed its costs.
Theinternal rate of return (the one that sets
Internal Rate of Return (IRR) 14 % ENPV = 0) is considerably higher than the
discount rate, suggesting a profitable
investment.
The BCR >1 indicates that the project's benefi
BCR 1.9 Euro exceed its costdn other words, for each 1 Eurc
invested, 1.9 Euros of value is created
cumulative discounted 32,268,848 Euro
benefits
cumulative discounted costs 16,802,831 Euro

Source: Authors' calculations
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1.9.4.4. Scenario 3. Build anew - Implement value capture instruments to redevelop the
entire area.

A: Identification of the cost and benefit categories

The table belowsummarises the identified cost and benefit categories for Scengitmplement value capire
instruments to redevelop the entire area.

Table42. Scenario 3, identification of cost and benefit categories

Quantified Monetised Included in CBA
S3I1 Project development costs Yes Yes Yes
S3C1 Energy costs Yes Yes Yes
S2I2Solar thermal panels Yes Yes Yes
S3B1 Revenues from selling of residential buildings Yes Yes Yes
S3B2 Revenues from selling of commercial areas Yes Yes Yes
S3B3 Revenues from selling of parking spaces Yes Yes Yes
S3B4 Improved air quality Yes Yes Yes
S3B5 Improved living conditions for vulnerable categories Yes Yes Yes

Source: Authors' calculations
B: Monetisation of cost and benefit categories

S3I1 Project development costs. Estimating the capital expenditure (capex) or the investment value foanper

using the residual value analysis, a typical method for determining the land costs the development can support.
This involves calculating the market value of the new development and then deducting the total development costs
(applicable fees and clnges, construction costs and developers' profit). The amount left (residual value) represents
what a developer can afford to pay for land and still make the expected profit. The market value of land is then
deducted. If the amount is negative, the projeist not feasible. A positive amount means the development will
generate adequate returns to support a public benefibe table belowdetails the data and assumptions for
calculating the investment value (using the residual land value method).

Table43 Scenario 3, main assumptions

Item Value Unit Source of information
Average selling prices
Residential spaces

21 Dhjetori 2,500  Euro per sgm
Expert assumptions based on marke

Ali Demi 1,800  Euro per sqgm research.

Parku tekndogjik 1,800  Euro per sgm
Commercial spaces

21 Dhjetori =~ 5,000 Euro per sqgm

AliDemi 4,000 @ Europersgqm

Parku teknologjik 4,500 ~ Euro persgm

Expert assumptions based on marke
research.

Parking slots
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Selling price in all area: 25,000
Average rent prices
Residential spaces
21 Dhijetori 450
Ali Demi 350
Parku teknologjik 250
Commercial spaes
21 Dhijetori 500
Ali Demi 400
Parku teknologjik 300
Parking
All areas 50
Selling policy
Selling policy (years-4)
10%
30%
Selling policy (years-1) 30%
20%
10%
90%
Selling policy (years-8)
10%
Selling policy (years-8) 100%
5%
15%
Selling schedule:
10%
5%

Average construction costs
Average construction

cost, residential 800
Average construction 480
cost (60% of residential)
Average construction 160
cost (20% of residential
Infrastructure impact 008

tax

Horizon Europe ProgrammeHORIZONWIDERA2021:ACCES$2-01

Euro persgm

Euro per month
Euro per month

Euro per month

Euro per month
Euro per month

Euro per month

Euro per month

10% is paid upon contract signature (Premti
Shitje)
30% is paid upon building permit issuance

30% ispaid upon the building structure being
finished (karabina)

20% is paid upon other works finished (rifiniturat)

10% is paid upon the property being registered
the Property Register Office (property certificat
received)

90% on the contract of sale signature

10% is paid upon the property beinggistered in
the Property Register Office (property certificat
received)
100% is paid upon the property being registered
the Property Register Office (property certificat
receied)

Y2,Y3, Y4
Y5, Y6
Y7,Y8, Y9,
Y10

Euro per sqm
Euro per sqm

Euro per sqm

8% of total building construction revenues

Reference price for the calculation of the Infrastructure Impact Tax

for residential

851
purposes
for commercial 1,701
purposes
for parking purposes 425
Ali Demi (1)

Euro per sqm
Euro per sqm

Euro per sqm

Deliverable 4.5_%*t research study report

Expert assumptions based on marke
research.

Expert assumptions based on marke
research.

Expert assumptions based on marke
research.

Expert assumptions based on marke
research.

Expert assessment based on market trend
Expert assessment based on market trend
Expert assessment based on market trend

Expert assessment based on market trend
Expert assessment based on market trend
Expert assessment based on market trend

Expert assessment based on market trend

Expert assessment based on market trend

Expert assessment based on market trend

Expertassessment based on market trends
Expert assessment based on market trend

Expert assessment based on market trend

https://altax.al/taksatdhe-tarifat-ndaj-nje-
shogeriendertimi-banesash/

DCM Nb 457/2023

Expert assumption

Expert assumption
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Euro per sqgm

808

purposes

for commercial 1,616 Euro per sqgm
purposes

for parking purposes 404 Euro per sqm
Parku teknologjik (6)

for residential 508 Euro per sqgm
purposes

for commercial 1,195 Euro per sqgm
purposes

for parking purposes 299 Euro per sqm
Reference selling price

AU 10 81,783 = ALL per sgm

21 Dhjetori (7) 92,500 ALL persqm

AliDemi (1) 87,850 ALL persqm

Parku teknologijik (6) 65,000 =~ ALL per sqm

Land development fee  0.09 Euro per sqm

Applu_:at_lon fee fqr 0.01 1% of the total construction cost

building permit
CONSTRUCTION
COSTS

Developable land cost

Developer's profit

20%

20%

% of total development revenues

of total development costs

Source: Authors' calculation®t al

DCM No 457/2023

Expertassumption

Expert assumption

DCM No 457/2023

Expert assumption

Expert assumption

DCM No 457/2023
DCM No 457/2023
DCM No 457/2023

https://altax.al/taksatdhe-tarifat-ndajnje-
shoqgeriendertimi-banesash/
https://altax.al/taksatdhe-tarifat-ndaj-nje-
shogeriendertimi-banesash/

Assumption (based on previous experien:
range applicable from 25%45%)

Assumption

The economic value addeas a public benefit amounts to Euro 110 million, implying that such an investment project
contributes about 3,043 euros per sgm of land and 19,911 euros per square meter of construction. Nevertheless, the
cost is about Euro 50 million for the CBA devetmmt.

Table44. Residual land value

|. Development revenues

1.1 Construction costs (Euro)

(+) Infrastructure impact tax

(+) Land development fee

(+) Application fee for building permit
1.2 Costs for fees and charges

Il. Development costs

Development revenues

(-) Development costs

(-) Developer's profit

(=) Residual land value

per sgm of land

per sgm of construction

(-) Land costs

Value added bythe development/public
benefit

per sqm of land

per sgm of construction

(A) 21 Dhjetori
59,588,877
13,424,694
1,574,290

1,912
134,247
1,710,449
15,135,143
59,588,877
15,135,143
3,027,029
41,426,705
1,140
7,571
11,917,775

29,508,929

812
5,686

(B) Ali Demi
52,269,599
15,334,608
1,707,863
2,184
153,346
1,863,394
17,198,002
52,269,599
17,198,002
3,439,600
31,631,996
871
5,885
10,453,920

21,178,077

583
4,340

(C) Parku tek. Total
59,524,325 171,382,800
16,795,096 45,554,398
1,383,995 4,666,148

2,392 6,489
167,951 455,544
1,554,38 5,128,181

18,349,434 50,682,579
59,524,325 171,382,800
18,349,434 50,682,579
3,669,887 10,136,516
37,505,004 110,563,705
1,032 3,043
6,456 19,911
11,904,865 34,276,560
25,600,139 76,287,145
705 2,100
4,811 14,838
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Source: Authors' calculations

S3l1Development costs. The implementation of the investment j@ct is projected to last 5 years. Therefore,
capital outflows for investment purposes are planned at a different percentage over the project implementation
duration presented in the following table.

Table4b. Capital outflows for he implementation of the project

Y1 15% 7,602,387 Euro
Y2 20% 10,136,516 Euro
Y3 20% 10,136,516 Euro
Y4 20% 10,136,516 Euro
Y5 25% 12,670,645 Euro

Total 50,682,579 Euro

Source: Authors' calculations

S3CIElectricity costs. The new construction woulttlude about 691 new apartments of an average size of 70 sqm
(based on the average size of the apartment from the s@gonomic assessment) and 583 commercial units (based
on the average size of the commercial unit from the seetmnomic evaluation)These data were used to account
for the net energy costs for the additional units in the targeted areas

Table46. S3C1 Electricity costs

Scenario 3 Build anew- Implement value capture instruments to redevelop the entire area.

516 Euro per year for households

S3CEnergy costs 576 Euro per year for businesses

Assumption: Energy costs have been indexed to 3% annually to account for Albania's inflation rate.

Source: Authors' calculations

In the redevelopment scenario, there is dade range of benefits, some of which have been included in the
assessment, while the others mostly related to new jobs and businesses created, contributions to economic
development, etc., were not included in the analysis (for a conservative approach)amjest benefits from the
redevelopment of the area concern the income that might be generated from selling apartments, commercial
spaces and parking slots.

- S3B1Revenues from selling of residential building$ie proposed project includes the construstiof about
691 apartments and about 31,794 sgim part, the built apartments will be allocated to the existing families.
Therefore, only the remaining part has been accounted for sale. For each area, the selling market prices were
employed to assess thpotential income that might be generated. In addition, it is a common practice to
phase selling at a schedule and apply a selling policy in instalments based on the work advancements and the
developers' business plan.

Table47. S3BL Revenues from selling of residential area.

Scenario 3.Build anew- Implement value capture instruments to redevelop the entire area.

S3B1 Revenues from selling of residential buildings 62,843,476 Euros

Source: Authors' calculations

- S3B2Revenues fromselling of residential areaThe proposed project includes constructing abcaB3
commercial units and about 12,349 sqirhe built commercial units will be allocated to the existing families.
Therefore, only the remaining part has been accounted for dade.each area, the selling market prices were
employed to assess the potential income that might be generated. Idem to residential spaces for the selling
policy and schedule.
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Table48. S3B2 Revenues from selling of residentialaare

Scenario 3.Build anew- Implement value capture instruments to redevelop the entire area.

S3B2 Revenues from selling of commercial spaces 37,147,947 Euros
Source: Authors' calculations

S3B3Revenues from selling parking spacé@$ie proposed projecthicludes constructing abous79 parking slots

The inhabitants of the area do not currently own private parking spaces. Nevertheless, 50% of the parking spaces
will be allocated for public use by the municipality of Tirana. The rest of the parking spdtbe wold at a market

price of 25,000 euros per slot. The selling policy and schedule are the same as for commercial and residential spaces.

Table49. S3B3Revenues from selling of residential area.

Scenario 3.Build anew- Implement value capture instruments to redevelop the entire area.

S3B3 Revenues from selling of commercial spaces 8,481,738 Euros

Source: Authors' calculations

S3B4Improved air quality for added green areas. The new project implemented will be equippedbwitih 2003
Linden trees. Assuming an absorption rate of 22 kg of CO2eq for an aveiagared®and using CO2eq shadow
prices', the value of improved air quality in the intervention areas has been estimated

Table50. S3B4 Improvd air quality for added green areas

Scenario 3.Build anew- Implement value capture instruments to redevelop the entire area.
S3B4 Improved air quality 4.1 Euro million till 2040
Assumption: the benefit harvested is about 10% in-Y¥8l about 20% in6¢Y10, about 30% in YIM15; and 40% in Y16

Source: Authors' calculations

S3B5Improved living conditions of disadvantaged categories of the population. According to law no. 22/2018 "On
Social Housing", art. 19, "Any private entity that, after the entrjoiforce of this law, applies for a development
and construction permit for buildings with a residential construction area of more than 2,000 square meters,
ensures the transfer without compensation of at least 3 per cent of the functional area, witbotiditions of a
housing appropriate, in favour of the public social housing fund." This provision pertains to private entities seeking
development and construction permits for residential buildings exceeding 2,000 square meters in size following the
enactment of this law. In this context, these entities must allocate at least 3 per cent of the functional area within
the building for the public social housing fund. This allocation must be made without expecting any compensation
in return. The purpose of thiquirement is to contribute to the availability of affordable housing options for the
public, particularly those in need of social housing support. By setting aside a portion of their construction project
for this purpose, private entities are helpingdréss housing needs within the community.

Furthermore, if, for any reason, it is not feasible to allocate this designated area within the same residential building
under construction, the private entity has the flexibility to provide it within anotherdestial construction area.

This ensures that the commitment to support public social housing is still honoured, even if logistical constraints
prevent immediate integration into the original development. This provision promotes social housing and
communitywelfare through private sector involvement and contribution. Based on what the regulatory framework

Lhttps://lwww.viessmann.co.uk/en/heatinrgdvice/boilers/howmuch-co2-doestree-absorb.html#:~text=d0%20t0%20help%3F
,How%20much%20C02%20can%20a%20tree%20absorb%3F,around%20a%20tonne%200f%20CO2.
18Source: DG CLIMA (2021) / Economic Appraisal Vademecum2ZizZL
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foresees, about 1,482 sgm of residential construction is to be transferred from the developer to the social housing
fund of the municipality of Tirana (alu 21 apartments for a total value of 1,452,440 Euros). In addition, these
apartments are rented to vulnerable categories at a social housing rent of 100 euros per month (the author's
assumption), which makes for an annual income of about 397,945 eurg®aefor the municipality of Tirana.

Table51 S3B5 Improved living conditions of disadvantaged categories

Scenario 3.Build anew- Implement value capture instruments to redevelop the entire area.
Capital gain
1,452,440 euros in Y7
Income from rent
397,945 euros per year
Assumption: social rent of 100 euros per month

S3B5 Improved living conditiord disadvantaged categories of the populatiol

Source: Authors' calculations

Economic indicators. The engagement in Scenario 3 dradimplementation of the foreseen investments present

a positive net present value, suggesting the scenario's convenience. The results from ENPV are supported by results
obtained from the internal rate of return (IRR). IRR greatly exceeds the discount ttaie suggesting the
convenience of Scenario 0. Finally, the benefiiscosts ratio (BCR) indicates that every Euro invested in the
proposed project will create value for society.

Table52. Scenario 2 economic indicators

Indicator Value Unit Comment
Capital Investment 51,704,694 Euro Estimated capital expendﬁureg for realising the
foreseen interventions
Economic Net Present Value The ENPV suggests that the project is viable; tht
(ENPV) 33,142,370 Euro the benefits exceed itsasts.
The internal rate of return (the one that sets ENF
Internal Rate of Return (IRR) 13% % = 0) is considerably higher than the discount rat:

suggesting a profitable investment.
The BCR >1 indicates that the project's benefit:
BCR 2.1 Euro exceed itcosts.In other words, for each 1 Euro
invested, 2.1 Euros of value is created

i i E
cumulative d_lscounted 95,093,224 uro
benefits
cumulative discounted costs 46,332,518 Euro

Source: Authors' calculations
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Figurell Scenario3, summary of CBA

Key Assumption

Social Discount Rate 6%
Appraisal period (years) 16
Currency Euro

0 1 2 3 a 5 6 7 8 9 10 11 12 13 14 15 16

Year 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Discount factor 1.000 0941 0.885 0833 0.784 0738 0.604 0653 0615 0578 0544 0512 0.482 0453 0.427 0.401 0378

SOl1investment in renovations (once in 5 years)
SlI1investment in improving energy performance (1)
1 in improving energy @

S211Photovoltaic panels: - 86,001 114,788 114,788 114,788 143,485 - - - - - - - - - - -
S212Solar Thermal Panel: 42,750 57,000 57,000 57,000 71,250 - - - - - - - - - - - -
S2l3Rainwater collections system: - - - - - 105,975 - - - - - - - - - - -
S2laGreening (increase with 30% the green area) - 30050 - - - - - - - - - - - - - - -
S2l5Preventing soil sealing - - 27150 - - - - - - - - - - - - - -
S311Development cost - 7,602,387 10,136,516 10,136,516 10,136,516 12,670,645 - - - - - - - - - - -

Total CAPEX 42,750 7,775,528 10,335,454 10,308,304 10,322,554 12,920,104 - - - - - - - - - - -

Present value of CAPEX 42,750 7,316,422 9150974 8,588,036 8,092,127 9,530,385 - - - - - - - - - - -

Cumulative PV of CAPEX 42,720,695

Benefit sources

B1Less investment at the current stage
SOB2Gentrification of neighbourhood
S1BIEnergy saving from increased energetic performance (1)
S1B2Energy saving from increased energetic performance (2)
S1Bancrease in property values
S2Blincome from energy production of photovoltaic 2,394, 2,394,890 2,394 2,394,89 2,394,890 2,466,736 2,466,736 2,466,736
S2B2Saving on e I from solar t
S2B3Saving of water for irrigation purposes 19331 19,331 19,331 21,265 21,265 23301 23301 23,301 23,301 25,730
S2BAmproved air quality due to increased greening
S2BEDisaster risk resilienc mate change aday - - - 150,749 159,749 159.7: 150,749 159,749 159,749 150,749 150,749 159,749 159,749
S2BAincrease in property values
S3B1Revenues from selling of residential buildings - - 314217 1,256,870 2199522 3,456,391 5,655,913 17,910,391 17,596,173 10,369,174 4,084,826 - - - - - -
S3BRevenues from commercial spaces - - 185,740 742,959 1,300,178 2,043,137 3343315 10,587,165 10,401,425 6120411 2414617 - - - - - -
S3B3Revenues from selling of parking spaces - - 42,409 169,635 296,861 466,496 763,356 2,417,295 2,374,887 1,399,487 5512313 - - - - - -
S3B4mproved air quality - 53,726 59,261 64,797 70332 75,868 162,806 181,041 199,275 217,509 235,743 380,967 407,341 433716 460,000 486,465 683,786
S3BSmproved living conditions of vulnerable categol - - - - - - - 1,452,440 1,850,385 1,850,385 1,850,385 1,850,385 1,850,385 1,850,385 1,850,385 1,850,385 1,850,385

Total Benefits - 53,726 601,627 2,394,010 4,026,642 6220972 12,499,361 35,122,302 34,998,049 22,541,869 11,712,787 4,809,382 4,907,603 4,933,978 4,960,352 4,989,066 5,186,387

Present Value of Benefits - 50,554 532,679 1,994,493 3156503 4,588,838 8,675,632 22,938,509 21,507,747 13,034,966 6373076 2,462,334 2,364,264 2,236,622 2115811 2,002,408 1,958,696

Cumulative PV Benefits 95,993,224
ur

SOCElectricity costs

S0C2Annual maintenance cost

SOCParking costs

S0C4Air quality

S0CSNoise pollution

SICiMaintenance costs 11

S1CMaintenance costs 12

S2CIMaintenance costs - - - 1503 2905 2992 5219 40,020 40,274 40,536 41518 41296 42316 42611 42914 43,961 42881
S0B2Gentrification of neighbourhood 356,510 356,510 356,510 356,510 356,510 367,205 321305 321,305 321,305 321,305 330,944 283,666 283,666 283,666 283,666 202176 243,480
S3CIEnergy costs (199,300) (199,300) (199,300) (199,300) (199,300) 492,255 492,255 492,255 507,022 522,233 537,900 554,037 570,658 587,778 605,411 623573 642,281

Total Costs 157,210 356,510 356,510 358,012 359,415 370,198 326,524 361,325 361,579 361,841 372,462 324,962 325,982 326,277 326,580 336,137 286,361

Present Value of Costs 157,210 335,460 315,653 298,267 281,755 273,072 226,636 235,083 222,205 200,237 202,661 166,376 157,044 147,905 139,301 134912 108,147

Cumulative PV of Costs 3,611,823

Undiscounted cash flows

CAPEX (42,750) (7,775,528) (10,335,454) (10,308,304) (10,322,554) (12,920,104) - - - - - - - - - - -

Total costs (157,210) (356,510) (356,510) (358,012) (359,415) (370,198) (326,524) (361,325) (361579) (361,841) (372,462) (324,962) (325,982) (326,277) (326,580) (336,137) (286,361
Total benefits - 53,726 601,627 2,394,010 4,026,642 6,220,972 12,499,361 35,122,302 34,998,049 22,541,869 11,712,787 4,809,382 4,907,603 4933978 4,960,352 4,989,066 5,186,387
Net Cash Flow (51,704,694) (157,210) (302,784) 245,117 2,035,997 3,667,227 5,850,775 12,172,837 34,760,978 34,636,470 22,180,029 11,340,325 4,484,419 4,581,621 4,607,701 4,633,772 4,652,929 4,900,026

Discounted cash flows (SDR1)

CAPEX (42,750) (7.316,422) (9,150,974) (8,588,036) (8.092,127) (9,530,385) - - - - - - - - - - -

Benefits - 50,554 532,679 1,994,493 3156503 4,588,838 8,675,632 22,938,509 21,507,747 13,034,966 6373076 2,462,334 2,364,264 2,236,622 2115811 2,002,408 1,958,696
Costs (42,720,695) (157,210) (335,460) (315,653) (298,267) (281,755) (273,072) (226,636) (235,983) (222,205) (209,237) (202,661) (166,376) (157,044) (147,905) (139,301) (134,912) (108,147
Net Cash Flow (199,960) (7,601,328) (8.933,948) (6,891,810) (5.217,289) (5,214,620) 8,448,997 22,702,526 21,285,542 12,825,730 670,415 2,205,958 2,207,221 2,088,718 1,976,510 1,867,496 1,850,549
Cummulaiive cash flow (199,960) (7,801,288) (16,735,236) (23,627,046) (28,844,335) (34,058,955) (25,609,959) (2,907,432) 18,378,109 31203839 37,374,254 39,670,212 41,877,433 43,966,151 45,942,661 47,810,157 49,660,706

Source: Authors' calculations

68

Funded by the

European Union Funded by the European Union. Views and opinions expressed are howewkthth@ehor(s) only and do not necessarily reflect those of the European Union or

European Research Executive Agency (REA). Neither the European Union nor the granting authority can be held réspuansible for t




Green Horizon Europe Programme HORIZONWIDERA202+ACCESS)2-01
FO R c E Deliverable 4.5_%t research study report

Final remarks

In general findings from the cba suggest that there is a clear indication that scenario 2 is more profitable than
scenario 1 in terms of overall so@gonomic gains. However, the choice betan renovation(scenario 1 or 2nd
building anew(Scenario 3) is not as clear.

Table53 Summary economic indicators for all scenarios

Scenario 0 Scenario 1 Scenario 2 Scenario 3
Investment 1,644,553 7,191,524 10,568,464 51,704,694
SDR 6.28% 6.28% 6.28% 6.28%
ENPV 4,276,054 2,578,421 10,224,385 33,142,370
IRR 20% 10% 14% 13%
B/C ratio 1.8 15 1.9 2.1

In Scenario 0O, representing a delayed transition with periodic renovations every five years, the relatively low
investmentUEAT AO A EECE %. 06 | &£ Qi hWwéahovVi 8 4EA )22 1 £ Yom E

ET AEAAOET C A 00011 ¢Cc OAOOOT 11 ET OGAOOI A1 08 4EA "#2 1 E X
created, confirming the project'sanomic viability. This scenario is economicdtlyourable, yet, given that is not
ET TETA xEOE OEA AT i1 EOIAT O T £ OEA Al O1 60U O1 xAOAO AAA/

Scenario 1 involves a higher investment to improve@@U DAOZLI O AT AA8 4EA %. 06 1 £ QWh
economic benefits, but it is lower than Scenario 0 despite the higher investment. The IRR of 10% is lower but still
exceeds the discount rate, suggesting a profitable venture. The BCR of 1.5 élidlsE A OOT ET OAOOAA OA
making it economically viable, though less attractive comparedht® other scenarioslue to the higher costs and

lower relative returns.

Scenario 2focuses on integrating renewable energy and rainwater harvesting systaiish a significant

ET OAGOI AT O 1T &£ oXohYanhialh EO UEATAO AT %. 06 1T &£ QXodhWwy
IRR of 14% is higher than Scenario 1 and exceeds the discount rate, indicating a favorable return. The BCR of 1.9
suggests th® &£ O AOAOU AOOT ET OAOGOAAR QoXx8i o 1T £ OAI OA EO CAIl
economically and environmentally.

4EA 1700 Ai AEOET OO OAAT AOET ET O 1 OGAO Ai i bOAEAT OEOA OAA
offersthe (CEAOO %. 06 1T £ QQQh XTI YhQé¢ oh OAZLE AAOETI ¢ OECI EAEAAT O
the discount rate and indicating a profitable investment. The BCR of 2.1 is the highest among all scenarios,
OOCCAOOET ¢ OEAO AAARHO KGO ThiE 5céndrd Guvhild codti) Ardvidds the @eatest long

term economic return and value for societidlowever, the scenario is also thieskiest given the difficulty in

developing an integratednasterplan for the structural units covering tharget areas, as per General Local Plan.

The high societal value of this scenario can only be demonstrated if there are willing developers to take over
implementation of detailed local plans for the whole structural units, and that the criteria for dampensation of

owners and use of residual land value for public use is also met.
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Therefore, given the unpredictability of scenario 3, the most realistically feasible option for improved energy
performance at neighbourhood level is scenario 2, employingyaiad of methods for increased quality of living:
renovation of building energy performance; photovoltaic panels instalment; rainwater harvesting fedrinkable
water usage; planting of trees and interventions against soil sealing.

1.10. Conclusions and reemmendations

The research on transitioning towards neero-emission buildings (NZEB) in pesbmmunist urban
neighborhoods in Tirana highlights several key findings and insights. The transition to NZEB in urban
neighborhoods provides substantial soeé@onomic and environmental benefits, including significant reductions

in energy consumption, greenhouse gas emissions, and improvements in air quality.

Four scenarios were analyzed in the research. Scenario 0, which involves a delayed transition, requiastth
capital investment and offers the highest Internal Rate of Return (IRR) but has a modest economic net present value
(ENPV). Scenario 1, focusing on enhanced energy performance, requires a higher investment but yields the lowest
returns among the ofpions, making it the least attractive economically. Scenario 2, which involves harvesting
renewables and rainwater, requires the same investment as Scenario 1 but provides significantly better returns and
benefits, making it a more efficient option. Scemar3, which entails rebuilding anew, requires the largest
investment but promises the highest absolute returns, making it the most ambitious and potentially the most
impactful.

The research also indicates that implementing NatBased Solutions (NbS) suas green roofs and urban
greenery can significantly enhance urban microclimate and biodiversity, reduce the urban heat island effect, and
improve overall environmental quality. Effective stakeholder engagement, including local communities,
government agegies, and urban planners, is crucial for the successful implementation of NZEB strategies. There
is a need for alignment with existing policies and legal frameworks to ensure coherence and support for green
transition initiatives. All scenarios indicate gitive economic indicators, suggesting the viability and benefits of
transitioning to NZEB. However, the scale of investment and returns varies significantly, with Scenario 2 providing
a balanced approach and Scenario 3 offering the highest value creat@mimsolute terms.

The energy efficiency (EE) scenario explored improvements to building envelopes, insulation, and the integration
of advanced heating and cooling systems. The scenario showed substantial potential for reducing energy
consumption and enhating thermal comfort within the dwellings. EE interventions demonstrated a positive
impact on reducing heating and cooling loads, thereby decreasing overall energy demand.

The PV system scenario analyzed the feasibility of installing solar panels ondfeabprefabricated buildings.

The findings indicated that solar panels could generate a significant portion of the buildings' electricity needs,
reducing reliance on grid electricity and fossil fuels. This scenario also offered economic benefits thaotegtial
savings on energy bills and eligibility for government incentives. However, the initial investment cost and structural
requirements were noted as challenges.

The RTRWH study assessed the potential for collecting and utilizing rainwater fepotable purposes such as
gardening, cleaning, and cooling. The analysis indicated that implementing RTRWH systems could effectively
reduce the burden on municipal water supplies, manage stormwater runoff, and mitigate the urban heat island
effect.
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The EnWMET modelling showed that green and PV roofs could significantly mitigate the urban heat island effect
by lowering surface and air temperatures. Additionally, the introduction of green spaces and water bodies through
RTRWH systems enhanced local biodivigrsind improved urban resilience to climate change.

The study highlighted the influence of urban morphology on air quality and microclimate. Block typologies,
prevalent in the study areas, were found to retain more heat and humidity, exacerbating the tdmnisland
effect. Enhancing ventilation through strategic urban planning and incorporating green infrastructure were
recommended to improve air circulation and reduce pollutant concentrations.

The transition to a greener energy sector in Albania fadeslenges such as the need for significant investment,
the development of regulatory frameworks, and addressing the inefficiencies in existing building stock. However,
there are also substantial opportunities for leveraging natural resources, improvingggenefficiency, and
enhancing urban sustainabilitgiven its balanced approach between investment and returns, Scenario 2 should be
prioritized for implementation. It offers significant soe@conomic and environmental benefits, making it a feasible
and dficient option for transitioning towards NZEB. Focus should be placed on integrating renewable energy
sources such as solar and wind, along with NatBesed Solutions like green roofs and urban greenery. These
measures will enhance environmental performee, improve urban resilience, and contribute to climate change
mitigation.

Ensuring that national and local policies are aligned with the objectives of the European Green Deal and the
Western Balkans Green Transition Agenda is essential. Developing ctiepsere regulatory frameworks to
support energy efficiency, renewable energy adoption, and sustainable urban development is also crucial. Engaging
local communities, government agencies, and urban planners in the deemgking process is important.
Fosteing collaboration and cawnership of green transition initiatives will ensure broad support and successful
implementation.

Utilizing a mix of public and private financing, including grants, subsidies, and credit lines, to support energy
efficiency projets is necessary. Encouraging the development of energy service companies (ESCOs) and innovative
financing models will attract investment. While shetdrm benefits are important, londerm sustainability and
resilience should be emphasized in planning amghlementation. Considering the lifespan and maintenance of
green infrastructure and energy systems will ensure continued benefits over dechdpsoving data collection

and monitoring of energy performance, air quality, and environmental impacts is itaparUsing advanced tools

and technologies for redime monitoring and assessment will inform policy decisions and track progress.
Increasing public awareness about the benefits of NZEB and the importance of energy efficiency and renewable
energy is alsccrucial. Implementing educational programs to inform citizens about sustainable practices and
encouraging their participation in green transition initiatives will support this effort.
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Law no. 9774 date 12/07/2007, For the Assessment and Management of Noise in the Environment [Ligji nr. 9774
daté 12/7/2007 'Pér Vlerésimin dhe Administrimin e Zhurmés né Mjedis’].

Law no. 155/2020, F@limate Change [Ligji nr. 155/2020 'Pér Ndryshimet Klimatike'].

Law no. 107 date 31/07/2014, For Territorial Development and Planning [Ligji nr. 107 daté 31/07/2014 'Pér
Planifikimin dhe Zhvillimin e Territorit"].

Law no. 27/2018, For Cultural Heritage and Museums [Ligji nr. 27/2018 'Pér Trashé&giminé Kulturore dhe Muzeté'].

Law no. 133/2015, For the Treatment of Property and the Completion of the Property Compensation Process [Ligji
nr. 133/2015 'Pér Trajtimin edPés Dhe Pé&rfundimin e Procesit T€ Kompensimit Té Pronave'].

Law no. 111/2018, For the Cadaster [Ligji nr. 111/2018 'Pér Kadastrén'].

Law no. 9587 date 20/07/2006, For Biodiversity Protection [Ligji nr. 9587 daté 20/07/2006 'Pér Mbrojtjen e
Biodiversiteit].

Law no. 142/2016, The Railway Code of the Republic of Albania [Ligji nr. 142/2016 'Kodi Hekurudhor | Republikés
Sé Shqipérisé.

Road Code of the Albanian Republic, 2015 [Kodi Rrugor | Republikés Sé Shqipérisé].
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2. Bosnia and Herzegovina

Assessmentof Local Impact of Decarbonization inCoal Mining inBosnia and Hercegovina

2.1. Introduction

The research focuses @mnalysingthe potential consequences of future coal mine closures on coal sector workers
and local communities in Bosniand Herzegovina. It specifically examines tlaour market implications and
budgetary consequences, with a particular emphasis on latedurmarkets. The primary goal of the research is to
provide a policyrelevant analysis of the locdhbour market efects related to decarbonization in Bosnia and
Herzegovina. The anticipated closure of coal mines raises concerns about sociddtemo impacts, and the
research aims to inform the development of strategies to mitigate these effects.

The coal mine closes should be managed to ensure that no one is left behind. The "Economic and Investment Plan
for the Western Balkans" and "Guidelines for the Implementation of the Green Agenda for the Western Balkans"
documents, released by the European Commission inoBet 2020, support the transition to climate neutrality in
accordance with the principles of Just Transition for All, which state that a successfablten transition must be
inclusive and socially just. The government needs to make sure that affeabeklers and businesses get the help

and retraining programs they need to move on to new sources of work and investment and reduce the social and
economic effects of the change. Additionally, the government should also consider investing in renewable energy
and sustainable industries, which will create new job opportunities and promote economic diversification in these
regions.

The design of effective measures to address "just" transition requires conducting research that will produce
evidence offering answ€@ O1 Ei bi OOAT &6 NOAOOEI 1 O OOAE AO O7TEAO EO Ol
Al T Ul AT Ge” " (1 x AAT AT Al TETA Al T OOOAO AA 1 AT AcCAA OI
Al T OO0OAO AEEAAO AT i i O1 EOE Addsweriadgteselduedtidnd, Adlickmakeds cdnicomk ET A Qe
up with a better way to close coal mines in a way that protects the rights anebeily of workers and the long

term economic stability of the communities affected. Additionally, examining successfulsttians in other

industries can provide valuable insights and best practices that can be applied to the coal mining sector.

The coal mine closures will have an effect on firms and their employees. Some firms will shrink (especially those
that can't make tle change), and others will grow. While these may largely balance out at the national level, this is
not a given at the subnational level, where the spatial distribution of specific sectors may result in asymmetric
impacts. Most coal and related economictiadies that are hard to make climateeutral tend to be concentrated

in one area. This also includes companies that supply coal mines and power plants, which will also face problems as
the world moves towards a greener future. Hence, in order to ensufairar distribution of benefits and
opportunities, policies and support programs will need to be created to specifically target the regions and industries
most impacted by these disparities. This will require careful analysis of regional disparitiesaageted
interventions that consider the unique challenges and opportunities of different regions and sectors. In addition,
there may be a need for workforce retraining and reskilling programs to ensure workers are equipped with the skills
needed to succeeth new and emerging industries.

Local economic and labour market impact is important to be addressed in a situation of high dependence of local
communities on coal mines, both through direct employment in mines as well as indirect upstream employment in
firms supplying mines and downstream employment in businesses responding to the provision of goods and
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services to mine workers. National, regional, and local economic planning, including that related to the Green
Agenda, can take into account the anticigat employment effects, and policies can be designed to mitigate the
negative impact on workers and facilitate their transition into alternative jobs. To do this effectively, it is essential
to understand the scope and nature of these employment effectsdétatanding the implications of coal mine
closures at the local level will help plan for a just transition, given that socioeconomic situations vary by location.
Therefore, a comprehensive approach to climate neutrality must take regional disparitiesdctmunt in order to
achieve equitable outcomes. Such an approach would require addressing the unique challenges and opportunities
presented by different regions and providing tailored support to ensure a just and sustainable transition.

The chapter is stretured to present first a methodological approach encompassing three main research questions
on expected impacts, namely impact on employment, fiscal and budgetary impact in the local economy. In the next
section, a brief situation analysis is presentedrtform readers about the current (baseline) values of the indicators

of the labour market, welbeing, and local development in Bosnia and Herzegovina. Then, next section presents
the main findings from the assessment of expected impacts, presenting ¢salts of the case study analysis.
Finally, section provides some preliminary recommendations.

2.2. Methodology

As BiH implements itdNationally determined contribution NDQ plan (revised in April 2021) with increased
greenhouse gas emissions reduction tatgiethe country has committed to a series of actions, including increasing

the share of renewable energy in its energy mix and therefore considering the gradual-pbasé coatfired

electricity. The closure of coal mines relates to the implementatiorihid strategy. Such a sensitive transition

requires appropriate evidence that will support the design of mitigation measures for workers and communities

xET OA TEOATEEITTAO xEIl AA AEEAAOAA A 111 xET ¢ OEA AlT 0O
The main objective of this research is ppoduce a policyrelevant analysis of the local labour market impacts of
decarbonisation in BiH To produce the relevant insights into the possible impacts of decarbonisation that need to

be considered in designing apgpriate policy responses, the research assessed the following expected impacts:

1 Negative employment impact of mine closures on the local labour market in BiH;

1 Negative fiscal effect on collected social security contributions and income tax, as well estedl/alue
added tax reduced due to the negative employment impact in the local communities affected by the mine
closure; and

1 Negative budgetary effect based on the reduced taxes and contributions, as well as the increased need for
payment of pensions andnemployment benefits in the local communities affected by the mine closure.

The research was conducted using a miradthods approach, combining quantitative and qualitative techniques.
The conclusion and recommendations are based on the triangulatiodat collected within desk research,
guantitative modelling using estimation methods, and the implementation of case studies in the selected locations.

The research was conducted in three phases. First, a brief baseline assessment of the labour noadetiplu
welfare, and localevel indicators was conducted. The results of this phase are presented in the section below. The
aim of this section is to provide a snapshot of the current situation as well as inform decisions about the selection
of case stug locations. The initial scenarios were developed based on desk research and utilised information from
the Framework Energy Strategy of Bosnia and Herzegovina until 2035. The strategy envisaged four different
strategic pathways for reducing GHG emissiopsta 2035. One of the scenarios is related to the gradual closing of
mines and the transition to more green energy resources. Based on the data collected for the baseline assessment,
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two locations were selected for a case study analysis. Based on thesre$the first phase, initial scenarios were
adjusted for the purpose of quantifying the size of the impact at the local level in terms of fiscal effects caused by
changes in employment level. There are examples of using qualitative data to adjust Sonusaenarios in the
literature (Lecocq et al., 2021; Nassar et al., 2023; Pye and Bataille, 2016; Ghorbani et al., 2015; Polhill et al., 2010).
Using both types of data, conclusions and recommendations for different stakeholders were developed. The
overview of the methodology used in this research is presented in Figure 2, while details on the case study selection
(Case study selection) and estimation methods are presented in the next sections.

Table54. Summary of research objectis, activities and methodology, BiH case

Overall research  The overall objective of the research is to produce policy relevant analysis of the local labour n
objective impact of decarbonization in BiH.

Main research What is the labour markednd fiscal (budgetary) effects of decarbonization in BiH?

question

Sub-questions 1  What are the expected job losses due to the closure of coal mines at the local level?

1 What are the expected fiscal and budgetary implications of such job losses at the local level?

1 How the negative impact is distributed spatially, i.e. what is the extent of the impact on the r

vulnerable communities (the ones where coal mines are located)?

Desk research of policies, regulation, initiatives, etc. related to decarbapisah BiH

Analysis of secondary data to identify vulnerable communities

Selection of communities for a case study

Conducting simulations of labour market and budgetary implications of coal mine closures |

fiscal effect estimation tool (cost and beneéinalysis)

1 Semistructured interviews with stakeholders (PES, ministries of labour, ministries of social pt
regional government, municipal administration, affected businesses, CSOs)

1  Semistructured interviews/focus group discussions with affected kevs in selected communities

1 Design a set of policy proposals for introduction of specific measures addressing the net
reskilling and employment support to redundant workers

1 Design a set of policy proposal for introduction of specific social benafitsessing the need foi

income support to redundant workers and their families

Desk research for theoretical review and discussion

Desk research for policy documents and initiatives

Semistructured interviews with relevarstakeholders

Semistructured interviews of focus group discussions with affected workers

Simulations

Data triangulation

Activities

= —a —a —a

Research
methodology,
instruments

= =4 —a —a —a 9

Source: authors

2.2.1.Case Study Selection

Job creation from green energy will not necessarily be concentrated in the same areas asatient® of mines,

and for this reason, it is important to assess the local impact of such a policy, which should motivate appropriate
policies in the most negatively affected areas. The local economic impact will focus on several particularly
vulnerable conmunities as case studies. The case study approach is most commonly used in similar studies (Wagner
and Kolde, 2022; Xavier, 2000; Andre®peed, 2005; Botham, 2011; Mban, 2008). This study is not focusing on
critiquing the closure process but rather on phasising planning for closure. This research should be an illustrative
study? an attempt to illustrate practices adopted by the governance and mines in BiH. Generally, there are two
approaches that can be used in conducting such case studies. The dirsinglecase study approach (for example,
Wagner and Kolde, 2022; Botham, 2011) that focuses on a specific organisation, whereas the second approach, a
multiple-case approach, focuses on multiple organisations or individuals (Xavier, 2000; Ar8p=es,2005). For
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this research, the multiple case study approach is relevant since labour market regulations as well as overall policy
development can differ between different regions. Therefore, two municipalities with mines were selected for case
studies.

InaAAOA OOOAU AT 1T AOAOAA ET 31 OOE ! Z#OEAAh OEA T ETA OEAO
i.e., one that strictly followed all relevant laws and communicated openly with relevant departments at all levels of
government. Another aproach was used in a case study looking at mines in the Rhineland district of Germany. This

is one of the three regions in Germany that produces the most coal (lignite) and is the most affected by transition.

A successful transition in this area was ofajraational as well as international interest because if the transition

fails in a larger mining area (especially in an industrialised country like Germany), smaller areas and less prosperous
countries will not take initiatives for structural changes. misr approach was used in the doctoral dissertation, in
which a comparison was made of three mines on three different continents (Boro Gold mine in Mongolia, Cerro
Vanguardia mine in Argentina, and Diavik mine in Canada), where the selection criteridgheemesumption that

the mine will close in the next 10 years, the number of employees in the mine, and the company's willingness to
cooperate and contribute to research. In addition to these indicators, in some case studies, such as the five studies
carried out in one area in China, other factors such as economic conditions, wealth, and dependency of the coal
producing area were taken into account. In that area in China, coal dominates the energy sector and accounts for
80z85% of primary energy production.

Taking into account all the mentioned examples and the methodologies used, it is concluded that when choosing a
mine for observation in case studies, the following indicators need to be considered

a) Location of the mine and the development of the municipalvhere the mine is located
b) Information on whether the mine is threatened with closure

c) Dependence of the area on coal production

d) The size of the mine

e) Willingness of the mine to cooperate

Regarding the location and the area where the mine is locatediHi iBis important to take into account the region

and the development of the municipality where the mine is located. It is important to assess both less and more
developed municipalities and analyze how the potential closure of the mine can have antimpboth. The largest

number of mines in Bosnia and Herzegovina is located in two cantons: ZBuibaj and TuzlacanioO8 " AT T OEc¢ E
a mining town located in the Tuzla Canton with an area of 185 km?2 and about 24,000 residents according to the
latest population census (2013). Zenica is the administrative and economic center of the -Daricacanton with

an area of 558.km2 and slightly more than 110,000 residents according to the latest population census (2013).

Lookingat mines from the perspective of future closures, all mines in BiH are equally at risk of closure, given that
BiH has taken decisive action by submitfinevised NDCs with more ambitious GHG reduction goals in 2021. As a
member of the Energy Community, the country also has to bring its energy sector in line with the EU Acquis
Communautaire. The Framework Energy Strategy of Bosnia and Herzegovina uriE2@&ages that the country

plans to reach its targets by repurposing and decommissioning some inefficientficedlthermal power plants,

which will go along with the closure of coal mines. This plan will affect not only people who work in minesobut als

a large number of workers, businesses, and households, especially in areas that depend a lot on mines. It was
recently announced that the FBiH Ministry of Energy, Mining and Industry, together with the World Bank, plans to
implement a project that will lose three brown coal mines, the first of which is the mine in Zenica.

Despite this, areas that are rich in ores are very dependent on mines. Coal mines have historically played a
significant role in the economy of Bosnia and Herzegovina. The countrgtima&ted to have coal reserves of
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approximately 3.3 billion tons, which represents a significant portion of the country's natural resources. Brown coal

AT A 1TECI EOA AAAT 01 OAA A O Y¥ PAOGAAT O 1T £ " E( &hOwWoBIOET AOU
(only North Korea, South Africa, Mongolia, and China have higher coal dependencies). In 2018, Bosnia and
Herzegovina produced 14.3 million tons (Mt) of brown coal and lignite, which were mostly used to generate
electricity at power plants neathe mines. The analysis of the dependency of local communities on mines is

DOl OEAAA ET OEA T AgO OAAOEI T8 "AlT1T OEGE EO A | O1 EAEDPAI E
Zenica has a lower level of dependence on mines.

ltisalsoimporh T O O Ai 1T OEAAO OEA OEUA T &£ OEA T ETA8 4EA "ATT OE
tons of lignite, which makes it one of the largest ore reserves in Europe and the world. The annual production
capacity is about 1.27 million tons of codalhe Zenica mine has an annual capacity of 320.000 tons of coal. Based

iT OEA DOAOGEI OO AEOAOQOOOEITh Oxi 11TAAGEITO xAOA OAI AAO!
mapping relevant stakeholders (see section 7.3), sstmictured intervews were conducted following the

protocols presented in Annex.

2.2.2.Estimation of effects at the local level

The employment impact was analysed by first assessing the steon effect in the size of employment reduction,
which included assessment of direchjlosses in the mines as well as pathways of transition after dismissal. The
information gathered through key informant interviews (KIIs) with representatives of mines was used to adjust the
size of job losses (see Annex 7.4). Initial scenarios wer@deatxording to the information collected from KllIs (the
first part of the interview protocol used for interviews). The main aim of scenario development was to estimate the
size of the employment effect, which will be used for the analysis of fiscal effegiresenting cosbenefit analysis

of potential closure of mines. The scenario development is briefly presented in the following table combining two
dimensions: gradual closure of mines and pace of transition of employees depending of the transfecdtiHigyr

skills to other sectors and jobs.

Table55. Scenario development

Scenario 1 Scenario 2 Scenario 3 Scenario 4
Description Short-term effect: Short-term effect: Long-term effect: Full Long-term effect: Full
of the Partial dismissal of Partial dismissal of dismissal of workers dismissal of workers
transition workers without any workers with transition  with transition into without transition into
scenario transitionto other into employment employment employment
sectors
Underlying Part of the operations of Part of the operations  Mine is permanently Mine is permanently

assumptions | mines are closed and of mines are closed anc closing all operations,  closing all operations,
workers are dissmised, workers are dissmised, there is at least partial  there is no immediate

there is no immediate  there is at least partial transition of workers transition into
transition into transition of workers into employment employment
employment into employment
Adjustment Scenario adjsted based Scenario adjusted Scenario adjusted basec Scenario adjusted basec
of scenarios | on qualititative data on  based on qualititative  on qualititative data on  on qualititative data on
the size of dismissal and data on the size of the size of dismisdand the size of dismissal anc
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transition to dismissal and transition transition to transition to
employment to employment employment employment

Source: Authors

In the first scenario, the shotterm effect involves the partial dismissal of workers without any transitio other
sectors. The underlying assumption is that a portion of the mining operations is closed, leading to immediate
worker dismissal with no immediate transition into alternative employment sectors. The size of the dismissal was
adjusted using information from interviews, where 19% of workers at Zenica mine were dismissed in the previous
year. The same percentage was applied in Banovici mine (for insights from case studies please see sections 4.1.1
and 4.1.2). The second scenario outlines a shemin effect of partial dismissal of workers (19% of workforce) with

a transition into employment. Here, part of the mining operations is closed, resulting in the partial dismissal of
workers. However, the underlying assumption is that there is at least agbdrinsition of workers into other
employment sectors. The size of transition was calculated according to the description provided below. In the long
term, scenario 3 envisions the full dismissal of the remaining number of workers with a transitiomriptoyenent.

The assumption here is that the mine is permanently closing all operations, causing the complete dismissal of
workers. However, there is a planned transition for at least some workers into other employment sectors based on
the demand for such wikers and the transferability of their skills. In contrast, scenario 4 describes thetéong

effect of full dismissal of remaining number of workers without any transition into employment. The underlying
assumption is that the mine is permanently closiall operations, resulting in the complete dismissal of workers
with no immediate transition into other employment sectors.

The pace of the transition of workers to other jobs available at local labour markets in the medium term was
assessed within the casstudies (questions related to the current skills of workers and the efforts made by different
stakeholders to address future skills shortages (see Annex 7.4). Demand for workers of the same occupation in other
sectors was calculated by forecasting theeriof employment within sectors and using the distribution of
occupations in sectors. The demand also used information on the number of employees that will retire in the same
occupation in the following years. For occupations that were classified as @&trative occupations, demand in

all other sectors other than sector B (Mining and quarrying) was used. The assumption made here is that the skills
of administrative workers are more transferable to any other sector than those of technical workers. Vbeamei

to occupations that were classified as technical, additional demand for these occupations was calculated using the
rise in employment in sectors A (Agriculture, forestry and fishing), C (Manufacturing), D (Electricity, gas, steam and
air-conditioning supply), F (Construction) and H (Transportation and storage). The supply of workers was estimated
using only information about dismissed workers in sector B, not considering dismissed workers from other sectors,
nor using information about additional gply from education. Information gathered through interviews with
stakeholders was also used to adjust scenarios of a transition confirming that some occupations will be harder to
transit compared with those who are already employed in the local economyeftample, miners compared to
administrative workers). In addition to transitioning into employment, the number of workers transitioning into
pension (28%), emigration (2%), and unemployment (63% of active job seekers and 7% of passive job seekers) were
estimated using information from the Zenica case study.

Fiscal effect analysis involves utilising information from scenarios on the employment effect and pathways to the
transition of workers to other sectors. Previous research reveals that mine piatsand closure will have an effect

on local budgets, among other consequences for local communities. Research conducted by Jolley et al. (2018)
revealed that when decommissioned power plants in Ohio no longer pay tangible personal property (TPP) taxes, it
resuted in $8.5 million in lost tax revenue for local governments. These findings suggest that apmauited
recovery effort will be required to assist this region, which has implications for similar communities in Appalachian
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Ohio dealing with coal plantlasures. Another study (Clarck and Zhang, 2022) conducted in China estimated that
jobs supported by the coal power industry would decline from 2.7 million in 2021 to 1.44 million in 2035 and 94,000
in 2050, with job losses from mining alone expected toemxt1.1 million by 2035. Tax revenues from thermal coal
would total approximately CNY 300 billion annually from 202030, peaking in 2023 at CNY 340 billion. This is
significantly less than estimated subsidies of at least CNY 480 billion, suggestings dikaly a net fiscal drain on

#EET A0 POAI EA £ET AT AAOh AOGAT xEOET OO0 AAAT O1 6ET ¢ A& O

4EA EEOAAT AT AT AT O T &£ TETA A1 OO60OAh AO 11 OAAtagto OEA
understand these interpretations in order to evaluate the quality of the disclosed information (De Koker, 2020).
Following the approach implemented by Jolley et al. (2018) in estimating loss in labour income, which is causing
loss in collected tax® from companies, while combining the analysis of pathways to transition based on the
assessment of skills transferability to other sectors, the fiscal effect of mine phaswas estimated for two case
studies.Directand indirect fiscal effectsan be dstinguished hereFor the purpose of this research, the direct fiscal
effect was estimated as the loss of collected social security contributions and income tax from redundant
employees, which were disbursed from mines. The effect was estimated basetieodifference between the
average gross and net salary paid to workers in the mining sector for the previous year in a given location. The total
loss was then calculated as the monthly loss per worker multiplied by the number of dismissed workers in each
scenario, taking into account the number of workers that transited to other sectors where it was applicable. The
annual loss presents the multiplication between 12 months and the estimated monthly loss for each location.

When it comes to the loss of vaksglded tax (VAT), several assumptions were made for the purpose of estimating
this indirect fiscal effect. The first assumption was that the entire salary of the worker was spent in that location,
and this consumption was entirely taxed with the VAT. Thengaassumption was used for the income that is
received by redundant employees after their dismissal (pensions, unemployment benefits, salaries from
employment in other sectors). Based on the scenarios, the estimation of the employment effect (with armlitvith
transition to other employment) was used as a starting point for the calculation of the indirect effect. First, the
current annual revenue from the collected VAT from the income of redundant workers was calcukated.
recalculated VAT rate of 14.53% wased to extract the VAT from the income, based on the assumption that the
entire income was spent and taxed in a given locatiBased on the scenarios, the number of employees that
transitioned to unemployment, pension, emigration, and employment in atilsectors was used. Also, their new
income was used to estimate the difference before and after dismi3$adrefore, for those who transitioned into
employment, the level of unemployment benefit was used, which was 40% of the average net salary pad in th
Federation of Bosnia and Herzegovinor those who were assumed to transit into pension, the average pension
was used as new income, while for those who transited into new employment, the same salanysedasprior

to dismissal. For those who weressessed to have emigrated, the entire salary was estimated as the loss as the
basis for VAT calculation. The difference between the annual VAT collected based on the salary of redundant
workers before dismissal and the VAT collected based on the new typiesomes of workers after dismissal was
calculated as the total loss in VAT.

The budgetary effect was calculated as the sum of the loss of fiscal income (both direct and indirect) and the amount
of pensions and unemployment benefits that will have togad for dismissed workers based on their pathway of
transition. Analysing the budget effects of mine closures on local communities is crucial for understanding and
mitigating the economic impact on those areas. The primary aim of such analysis is tes dssgghe closure of
mines affects the fiscal health of local communities, including their revenue, employment, and overall economic
well-being. This information can guide policymakers, local authorities, and community leaders in developing
strategies to nitigate negative impacts and promote sustainable development. These can include various
strategies, such as, for example, the diversification of sectors in the local economy.
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2.3. Context Analysis:Implementation of decarbonization strategies in Boshia and Hezegovina

The analysis of the current context in which green transition takes place in BiH is presented here and consists of the

A1 00 | AET OAAOETT 08 &EOOOh OEA [ AET ET & Oi AGEI T AAT OO0
main labour maket indicators are presented to inform the reader about the baseline situation at the labour market

in BiH, with a focus on the coal sector and an analysis of the distribution of employment by education and
occupations. The third section briefly presenSEA ET AEAAOQOT OO0 1T £ ET OOAET 1 AOG6 xAl
assessment of the distributional implications of the expected job losses resulting from coal mine closures. Finally,

the fourth section presents locdével indicators that are used to identifite vulnerability of different regions and

assess the economic situation in selected regions.

2.3.1.Coal mines in BiH

Coal mines have historically played a significant role in the economy of Bosnia and Herzegovina. The country is
estimated to have coal reserseof approximately 3.3 billion tones, which represents a significant portion of the

Al 01T OOU" O 1T AOOOAT OAOGI OOAAOG8 " Oi xT AT Al AT A 1ECT EOA AA]
among the highest shares in the world (only North Kar&outh Africa, Mongolia, and China have higher coal
dependencies}’In 2018, Bosnia and Herzegovina produced 14.3 million tones (Mt) of brown coal and lignite, which

were mostly used to generate electricity at power plants near the mines. Seventy pdrcanht OEA AT 01 OOU8 O A
production was from coal in 2020. Coal is also widely used for heat generation. However, the dependence on coal

has negative implications for the environment and public health, as coal mining and burning emit greenhouse gases

and pollutants. To address these issues, Bosnia and Herzegovina had to diversify its energy mix and invest in
renewable sources of energy. As part of the Paris Agreement, Bosnia and Herzegovina has agreed to cut its
greenhouse gas emissions and use moreesgable energy sources like hydroelectric power. This move towards
renewable energy sources is not only a response to climate change but also a way to help the economy grow and
become less dependent on unstable and expensive fossil fuels.

BiH has taken désive action by submitting a revised Nationally Determined Contributions Plan (NDC) with more
ambitious greenhouse gas (GHG) emissions reduction goals in 2021. As a member of the Energy Community, the
country also has to bring its energy sector in linetvtite EU Acquis Communautaire. Since energy production was
responsible for 64% of BiH's greenhouse gas emissions in 2014, the climate strategy's top priority is to get rid of
carbon from the energy production industry. With the help of the Energy Commuenity the country's large
potential for renewable energy sources like hydropower, solar, and wind, this ambitious goal is doable. However,
the country will also need to implement the necessary policy and regulatory frameworks to incentivize private
investment in clean energy and reduce its reliance on fossil fuels. The country plans to reach its targets by
repurposing and decommissioning some inefficient cfiedd thermal power plants, which will go along with the
closure of coal mines. This plan will affeot only people who work in mines but also a large number of workers,
businesses, and households, especially in areas that depend a lot on mines.

Table56. Selected CO2 emission data for BiH, 202621

Indicator/Year 2016 2017 2018 2019 2020 2021
CO2 (million tons) Annual emission in BIH 21.73 22.16 22.08 20.81 20.93 13.57
CO2 (billion tons) Annual emission in world 35.52 36.1 36.83 37.08 35.26 37.12

https://www.iea.org/dataand-statistics/
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CO2 (tons) Per capita in BIH 6.24 6.44 6.49 6.19 6.31 4.15
CO2 (tons) Per caga in world 4.73 4,75 4,79 478 4.50 4.69
CO2 share of BiH in world emissions (%) 0.06 0.06 0.06 0.06 0.06 0.04

Source: Our World in Data, https://ourworldindata.org/caBd-greenhousegas-emissions#exploredata-on-co2-
and-greenhousegas-emissions

Asshownin the table above, there is a gradual decrease in the emissions of CO2 from 2017 to 2021 in Bosnia, with
the sharpest decrease in 2021 (from 20.93 tons to 13.57 tons). Regarding the CO2 per capita indicator, the one in
BiH was higher than the averagme in the world. However, in 2021, it fell below the global value of per capita
emissions of CO2. Throughout 2016 to 2020, the share of annual CO2 emissions from Bosnia and Herzegovina in
the total amount in the world was 0.06%. It fell down to 0.04% 022. While global emissions slightly increased,

BiH's share in global emissions remained relatively constant and low.

Table57compares carbon dioxide (CO2) emissions between Boshia and Herzegovina and-2%f&lhe period
201%2021. The comparison is made in terms of total emissions, per capita emissions, and emissions per unit of
gross domestic product (GDP) using the EDGAR database.

Table57. Comparison of Ce®emissions between BiH andU

Indicator/Year 2019 2020 2021 % of world total
CO2 total emissions
CO2 (Mton) BiH 22.77 22.55 15.37 0.04
CO2 (Mton) EU27 2,922.05 2,605.12 2,774.93 7.33
CO2 per capita emissions
CO2 (ton CO2 per capita) BiH 6.50 6.45 4.40 Not applicable
CO2 (tonCO2 per capita) EU27 6.59 5.87 6.25
CO2 per GDP emissions
CO2 (ton CO2/1k$) BiH 0.46 0.47 0.30 Not applicable
CO2 (ton CO2/1k$) EU 27 0.15 0.14 0.14
CO2 (ton CO2/1k$) World 0.29 0.28 0.28

Source: EDGAR

The data presented in the table above indieatthat Bosnia and Herzegovina's total emissions decreased from
22.55 Mton in 2020 to 15.37 Mton in 2021. However, EU27's value has increased from 2605.12 metric tons in 2020
to 2774.93 metric tons in 2021. The percentages of world total emissions rdfecelative contributions of BiH

and the EU27 to the global CO2 output, with the EU27 playing a more significant role (0.04% from BiH compared
with 7.33% from the EU27). BiH's per capita emissions decreased from 6.50 tons in 2019 to 4.40 tons in 2021. The
EU27's per capita emissions showed some variation but generally remained lower than those of BiH. BiH's emissions
per unit of GDP decreased from 0.46 in 2019 to 0.3 in 2021. The EU27 had consistently lower emissions per GDP
compared to BiH, with values @aund 0.14. In 2021, BiH had a higher value for the indicator CO2 emissions per GDP
than the rest of the world and the EU27.
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Figure12 CO2 emissions per capita in Western Balkan countries (tons)
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Source: Our World in Data, httpgourworldindata.org/co2and-greenhousegasemissions#exploredata-on-co2-
and-greenhousegas-emissions

Asshownin Figurel2, in Western Balkan countries, Albania has the fewest CO2 emissions throughowt2Z221l6

ranking below average in emissions when compared to world emissions. Croatia, North Macedonia, and
Montenegro all have emissions below average when compared to world emissions. Serbia and Bosnia and
Herzegovina were above the world average until 2020. Buathieved belowaverage emissions of CO2 in 2021. As

the chart suggests, Bosnia and Herzegovina ranks first in CO2 emissions in comparison to all Western Balkan
countries from 2016 to 2020. In 2021, it was positioned below Serbia (4.23) and Croatia {th36yalue of 4.15

tons of CO2 emission®ata suggestshat in 2016 and 2017, Bosnia and Herzegovina ranked first in CO2 emissions,
Serbia was second, Croatia was third, North Macedonia was fourth, Montenegro was fifth, and Albania was in last
place withthe fewest emissions. In 2018, 2019, and 2020, Montenegro produced more CO2 emissions than North
Macedonia. Data from 2021 shows a few changes. Croatia rose to be the highest producer of CO2 emissions per
capita, followed by Serbia and Bosnia and HerzeégavNorth Macedonia produced more CO2 emissions per capita
than Montenegro.

Table58. Type of fuel and its production of CO2 in Bosnia and Herzegovina, 20081

Indicator/Year 2016 2017 2018 2019 2020 2021

Annual CO2 emissions dm 321,656 348,046 380,556 365,257 365,257 365,257
cement
Annual CO2 emissions from gas 421,360 458,000 454,411 428,688 426,328 488,297

Annual CO2 emissions from oil 4,836,480 4,891,440 4,639,394 4,682,592 4,379,193 4,418,250
Annual CO2 emissions fronoal 16,150,911 16,458,68 16,600,674 15,333,840 15,762,171 8,294,507
9

Source: Our World in Data, https://ourworldindata.org/ca@d-greenhousegas-emissions#exploredata-on-co2-
and-greenhousegas-emissions

Asthe tableshows, most annual emissions of C@Ziosnia and Herzegovina come from coal, followed by oil, gas,
and cement emissiondt is to be noted thaproduction of CO2 from coal had similar values through 22020,
while in 2021 it recorded a decrease.

85



Table59. GHG per apita emissions (tons) in Western Balkan countries 2602621

Country/Year
Bosnia and Herzegovina

Croatia

Serbia
Montenegro
North Macedonia

Albania

2016 2017
8.48 8.62
541 5.61
7.00 7.05
2.43 318
4.05 4.24
3.09 3.38

2018

8.73
531
6.86
4.56
3.94
3.11
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2019 2020 2021
8.38 8.66 6.63
5.28 5.24 5.35
7.00 7.07 5.28
5.26 5.65 4.74
4.33 3.74 3.83
3.03 2.97 2.93

Source: Our World in Data, https://ourworldindata.org/ca@d-greenhousegas-emissions#exploredata-on-co2-

and-greenhousegas-emissions

When it canes to GHG emission$4ble59), Bosnia and Herzegovina is the highest producer of GHG emissions per

capita in all Western Balkan countries. Albania is the lowest producer of GHG emissions per capita. Bosnia and
Herzegovina decreased its GHG emission per capita in 2021 from 8.66 to 6.63 tons, but still remained the highest
producer of GHG emission per capita. Serbia produced more GHG emissions than Croatia from 2016 to 2020. In

2021, they reduced their GHG emissiohd A EAA A OAI OA AAI T x

OEA OA1 OA

T £ #C

Croatia constantly produced similar GHG emissions per capita from 2016 to 2021. Montenegro has an increasing

trend from 2016 to 2020. The GHG emissions per capita decreased in 2021 thdy fell from 5.65 to 4.74 tons.

Table60. Greenhouse gas emission per sector in Boshia and Herzegovina-2019

Sector/Year

Agriculture

Landuse change and forestry
Waste

Industry

Manufacturing arl construction
Transport

Electricity and heat

Buildings

Fugitive emissions

Other fuel combustion

Aviation and shipping

2015
2,900,000.10
-3,720,000.03
1,130,000.00
500,000.00
2,119,999.89
3,160,000.09
12,909,999.85
1,279,999.97
720,000.03
160,000.00

20,000.00

2016
2,750,000.00
-1,740,000.01
1,130,000.00
509,999.99
2,049,999.95
3,680,000.07
15,069,999.69
1,529,999.97
709,999.98
40,000.00

30,00.00

2017
2,720,000.03
-1,730,000.02
1,120,000.00
529,999.97
2,190,000.06
3,839,999.91
15,380,000.11
1,200,000.05
709,999.98
50,000.00

30,000.00

2018
2,569,999.93
-1,730,000.02

1,120,000.00
560,000.00
2,400,000.10
3,819,999.93
15,229,999.54
1,250,000.00
699,999.99
110,000.00

20,000.00

2019
2,599,999.9
-1,730,000.02

1,110,000.01
550,000.01
2,240,000.01
4,079,999.92
13,739,999.71
1,110,000.01
690,000.00
100,000.00

30,000.00

Source: Our World in Data, https://ourworldindata.org/caBd-greenhousegas-emissions#exploredata-on-co2-

and-greenhousegas-emissions

From theTable 60, it is suggested thath 1 AAOOEAEOU AT A EAADS

DOi AOAA OEA

i 7O

It had an increasing trend from 2015 to 2017, then decreased in 2018 and 2019. Other sectors that produce the most

e

emissions (2.6 million tons).
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tons). Transport was the second largest (4 million tons) and agriculture was the third largestcerodf GHG
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2.3.1. Labour market in BiH

This section aims to present the current situation in the BiH labour market. The indicators presented here were
selected in an attempt to avoid making another labour market diagnostics repustead, they focus on the issues
relevant for the subsequent analysis of the local level impact of decarbonisation. The aim is to inform readers about
the issues that need to be taken into account for a better understanding of the employment impact of
decarbonisation.

The labour market in Bosnia and Herzegovina is characterised by low employment and high unemployment rates,
especially for youth. In such a situation, even minor changes in the labour market are expected to have a significant
impact on both he entire economy and the people living in the country. The next table shows the macroeconomic
indicators relevant to the labour market in Bosnia and Herzegovina, such as the annual growth of the total GDP in
Bosnia and Herzegovina for the period from 20@®020.

Table61. Basic macroeconomic indicators relevant to the labour market in BiH, 21020

Indicator 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

LFP rate 154 54.0 53.8 53.9 53.5 54.2 54.6 54.2 54.5 54.2 55.5 58.2
(annual %)

Employment 39.0 38.7 38.5 38.5 39.0 39.2 40.2 43.0 44.0 46.4 48.8
rate 1564
(annual %)

Unemployment 27.7 28.0 28.6 28.0 28.1 28.2 25.8 21.1 18.9 16.4 16.2
rate 1564
(annual %)

Sources: BiH Agency for Statistics

According toTable 61, indicators of the labour market indicate a continuous growth in labour force participation
and employment rates. A decrease in the unemployment rate has been recorded since 2015. Still, the increase in
the employmentrate is also driven by a high level of emigration, particularly among youth.

Statistics on poor productivity and the high share of employment in some sectors suggest that some industries
have either not caught up with the technological advancements in g¢hetors orhave not taken advantage of
possibilities to improve skills of their employees, or both. Investing in human capital entails ongoing training and
development of employees so they may pick up new skills, utilise cuttithge technology, and eventlly become

more productive. Similar patterns can be seghen comparinghe labour market dynamics in particular sectors of

the economy and two administrative divisions. While all other sectors have had a steady increase in the number of
employed peoplesectors B and E in both administrative units in the country exhibited a diminishing tendency over
the analysed period.

Table62. Employment levels in selected sectors in FBiH, 2e@21

Sector 2016 2017 2018 2019 2020 2021
A Agriculture, forestry and fishing 8,873 10,389 10,940 10,989 10,743 10,984
B Mining and quarrying 13,211 13,267 12,995 13,259 12,671 12,244
CManufacturing 88,631 100,052 105,098 106,385 101,729 103,541
D Electricity, gas, steam and air 8,981 8,788 8,703 8,724 8,645 8,549
conditioning supply

EWater supply, sewerage, waste 7,980 8,267 8,551 8,652 8,527 8,446

management and remediation
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F Construction 21,107 24,302 24,936 26,007 26,363 26,334
H Transportation and storage 22,983 23,416 24,062 24,857 24,419 24,419
JInformation and communication 12,980 14,035 14,419 15,509 16,224 16,224

Source: Federal Institute of Statistics

Table62 provides a comprehensive snapshot of workforce dynamics in the Federation of Bi#h ke noted that

sectors A, C, F, H, and J experienced an increase in the number of employed persons, while sectors B and D recorded
a decline over the analysed periodl.similar observation can be made for the other entity regarding employment

level persector (se€lable63).

Table63. Employment levels in selected sectors in Republic Srprska, 20081

2016 2017 2018 2019 2020 2021
Sector
A Agriculture, forestry and fishing 8,482 8,482 8,530 8,468 8,473 8,704
B Mining and quarrying 5,277 5,357 5,114 5,045 4,731 4,689
CManufacturing 52,116 54,434 56,436 56,738 58,013 58,816
D Electricity, gas, steam and air 7,854 8,201 8,680 8,878 8,385 8,310
conditioning supply
EWater supply, seweige, waste 4,833 4,956 4,902 5,040 5,026 5,210
management and remediation
F Construction 11,542 11,731 12,155 12,596 13,342 13,973
H Transportation and storage 11,761 11,987 12,073 12,454 12,257 12,486
Jinformation and communication 5,150 5,587 5,876 6,194 6,342 7,139

Source: Institute of Statistics of Republic Srpska

Decarbonisation will not only affect employees in the selected sectors; it will also have an effect on businesses in
the same and related sectors. Therefore, it is important to obsergerifipanies tend to invest in these sectors and
whether the number of business entities has increased over time. When the number of businesses is analysed per
sector of activity, available data at the entity level shows an increase in the number of redistgad entities in all
sectors.

Table64 Number of legal entities in FBiH 2018021

Sectors 2016 2017 2018 2019 2020 2021
A Agriculture, forestry and fishing 1,173 1,218 1,256 1,286 1,313 1,319
B Mining and quarrying 217 221 224 230 235 240
CManufacturing 5,729 5,886 6,065 6,199 6,348 6,561
DElectricity, gas, steam and air 256 257 264 280 299 335
conditioning supply

EWater supply, sewerage, wast 329 330 342 343 350 355
management and remediation

F Construction 2,853 2,932 3,041 309 3,146 3,264
H Transportation and storage 2,263 2,298 2,358 2,416 2,473 2,544
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Jinformation and communication 1,203 127 1,372 1,458 1,526 1,664

Source: Federal Institute of Statistics

The data in the above table suggests that fewer businesgieatare present in sectors B (mining and quarrying), D
(electricity, gas, steam, and agonditioning supply), and E (water supply, sewerage, waste management, and
remediation). Sectors with relatively stable and moderate growth in FBiH include agreultorestry, and fishing
(Sector A), mining and quarrying (Sector B), and water supply, sewerage, waste management, and remediation
(Sector E). Sectors with steady and sustained growth include manufacturing (Sector C) and transportation and
storage (SectoH). Sectors with notable increases in the number of legal entities, indicating potential rapid growth,
include electricity, gas, steam, and aionditioning supply (Sector D), construction (Sector F), and information and
communication (Sector J).

Similartrends can also be observed for data from the Republic of Srpska. Most sectors in RS show a stable and
moderate pace of growth in the number of business entities, indicating a consistent economic environment. The
overall trends suggest a resilient and athly growing economy in RS, with sectors exhibiting varying but generally
positive growth rates.

Table65: Number of business entities in RS 202621

Sector 2016 2017 2018 2019 2020
A Agriculture, forestry and fishing 1,106 1,144 1,180 1,205 1,245
B Mining and quarrying 182 185 192 197 212
CManufacturing 4,075 4,187 4,324 4,427 4,521
DElectricity, gas, steam and air 189 200 209 226 243
conditioning supply

EWater supply, sewerage, wast 241 248 261 269 276
management and remediation

FConstruction 1,625 1,696 1,757 1,805 1,875
H Transportation and storage 1,419 1,461 1,499 1,517 1,559
Jinformation and communication 595 644 694 754 799

Source: Republic Institute of Statistics

It is important to look at not just the numbe&f people who have jobs and businesses that are employing them, but
also their skills and abilities. This can be done by looking at the structure of jobs, which can be used to describe the
set of knowledge and skills that are needed by different sectBisce2011, the most people working in BiH have
been in service and business jobs, followed by people who work in agriculture, hunting and breeding, forestry, and
fishing.

2.3.2.Household welfare indicators

This section analyses the nationlgvel indicators ofwelfare, while the localevel welfare indicators, where the
difference between coatlependent and norcoaldependent communities is analysed, are presented in the section
on locallevel analysis

In Bosnia and Herzegovina (BiH), the primary data sofmcenalysing poverty is the Household Budget Surveys
(HBS). In total, 7,702 households participated in the 2015 HBS, 4,643 of which were located in the Federation of
Bosnia and Herzegovina (FBiH), 2,607 in the Republic of Srpska (RS), and 452 in th®iBm&®. The

18The results for HBS conducted in 2@2022,which were published, did not include the main poverty and inequality indicators.

89



Horizon Europe ProgrammeHORIZONWIDERA2021:ACCES$2-01
Deliverable 4.5_%*t research study report

government statistics office uses HBS consumption data to measure poverty, and the official poverty level is set at
60% of the median equivalised household consumption (Agency for Statistics of BiH). One of the causes of this is
that, despte being greatly improved in 2011 and 2015, the HBS's income module has historically been thought to
be underreported (Sabanovic, 2017; 2018). Based on consumption statistics from HBS, 16.9% of people were
considered to be poor, while 26.3% were estimatsihg the income approach. BiH has significant levels of poverty
and inequality, and reduced employment could have a significant negative influence on overall poverty and
inequality levels in such a setting.

Table66. Poverty and irequality indicators in BiH, 2015

Indicator Bosnia and Federation Republika Brcko
Herzegovina BiH Srpska District
Number of households below povert 170,619 104,666 62,501 3,452
line
Number of individuals below poverty lin: 505,816 332,328 161,849 11,639
Poverty rate (%) households 16.5 16.0 17.4 15.9
Poverty rate (%) individuals 16.9 17.1 16.4 17.6
S80/S20 ratio 4.9 5.2 4.3 4.2
Gini coefficient 31.2 31.0 31.4 31.7

Source: Household Budget Survey 2015

In 2015, 170,619 households (16.5% of thel tatanber of households) and 505,816 individuals (16.9% of the total
number of individuals) in Bosnia and Herzegovina lived in relative poverty. There are geographical disparities in the
distribution of poverty among different entities. The Republic of SpHas the highest rate of destitution among
households, while Brcko District has the lowest. Individual poverty rates are highest in Brcko District and lowest in
the Republic of Srpska. The average for Bosnia and Herzegovina, 4.9, indicates that thst kctistile of
households consumes 4.9 times more than the poorest quintile. There are no significant differences between
administrative entities in Bosnia and Herzegovina. The Gini coefficient indicates the uneven distribution of
equalised consumption exgnditures in Bosnia and Herzegovina, which was 31.2% with no significant geographical
variations observed. In addition to analysing poverty and inequality indicators, it is also important to look into
household structure as well as type of settlement, siicese can affedE | O O A [pdsitioA i® different ways.

Household poverty can be influenced by the employment status and level of education of the household head. The
next table presents the structure of households based on the current activity statdseducation of household
heads.

Table67. Heads of households by current activity status and education in BiH, 2015

Current activity status BiH Low education Middle education High education
level * level ** level ***

Fulttime empoyees (%) 35.4 15.2 70.3 14.5
Less than fultime employees (%) 4.5 33.4 63.8 29
Unemployed or looking for a first jot 8.6 24.9 70.5 4.6
(%)

Housewives (%) 10.6 80.1 19.7 0.2
Pensioners (%) 35.9 40.8 54.2 4.9
Other (%) 5.0 78.5 18.4 3.1
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Note: * Loweducation level: No school or completed primary education; ** Middle education level: Completed
high school and possecondary nortertiary education; **High education level: Completed university degree

Source: Household Budget Survey 2015

In terms of thecurrent activity status of household heads, there are 35.9% of household heads who are pensioners
and 35.4% who are fulime employed. Other categories are less represented as household heads. Out of those
full-time employed, most of them have completeskcondary education (70.3%). In those households where the
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Table68. Poverty rate based on activity status of howhold head in BiH, 2015

Activity status of household head Poverty rate

Employed 11.6
Unemployed or looking for a first job 26.2
Housewife 18.0
Disabled 38.5
Pensioner 16.3
Other -32.9

Source: Household Budget Survey 2015

The highest poverty rates we recorded in households where heads were disabled (38.5%) and unemployed or
looking for a first job (26.2%). The lowest poverty rate was recorded in households with an employed household
head. The below table reveals that households whose heads areggotinan 65 years old are mainly employed in

the construction sector, followed by manufacturing and agriculture, hunting, and forestry. When it comes to single
parents with less than two children, most of them are employed in wholesale and retail trade, sifigle parents

with more than two children are mainly employed in the health care sector. Household heads that are living with a
partner and children are mainly employed in the construction sector. Older household heads, those over 65 years
old, are enployed in agriculture, hunting, and forestry. The same can be said for those household heads who are
living in multigenerational households.

The analysis indicates that there are notable variations in the distribution of household types across different
employment sectors. The prevalence of certain household compositions in specific industries may be influenced by
factors such as the nature of the work, regional demographics, and economic conditions. It is also important to note
that some of these sectorsauld be affected by the transition to more green industries and households where the
main breadwinner is employed in such a sector.

Table69. Household composition by industry of employment of household head, %, BiH, 2015

Sector A. Al. A2. A3. A4, Ab. AG6. B. C.
Agriculture, huntingr and 14.3 14.0 9.5 17.4 13.3 14.2 18.9 61.9 18.8
forestry

Fishing 0.2 0.0 0.0 0.0 0.0 0.2 0.5 1.0 0.2
Mining and quarrying 3.6 3.2 0.9 0.0 3.0 4.0 4.2 2.4 3.8
Manufacturing 14.2 14.7 10.4 9.1 16.2 15.1 8.9 4.1 12.3
Production and supply of 3.3 2.8 1.8 0.0 4.6 3.3 3.9 0.0 4.5
electricity, gas, water

Construction 17.5 12.7 6.7 2.8 16.6 18.9 23.3 9.4 17.1
Wholesale and retail trade 9.6 10.3 15.6 4.0 7.0 9.9 7.2 5.5 8.8
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Accommodation and food 3.7 7.7 8.1 1.0 4.5 2.7 1.8 1.2 2.9
service adwities

Transport, storage anc 8.2 6.6 5.6 17.0 8.3 8.7 8.4 2.0 9.6
communication

Financial intermediation 1.3 3.3 2.6 3.2 0.7 0.9 0.9 1.0 1.0
Real estate activities 0.9 2.1 0.4 0.0 0.9 0.8 0.7 0.0 7.6
State  administation and 6.4 5.3 7.1 6.1 4.7 6.7 7.1 1.0 2.4
defence; compulsory socia

insurance

Education 35 4.2 8.8 3.1 4.7 2.7 2.9 1.6 2.1
Health care 2.8 4.8 8.5 20.7 2.7 1.9 0.8 1.8 0.5
Social protection 0.3 0.0 0.4 0.0 0.0 0.5 0.0 0.0 7.7
Other public, commual, social 9.4 6.9 11.4 15.6 12.1 8.9 9.8 4.8 0.2
and personal service activities

Activities of households a¢ 0.3 0.5 0.9 0.0 0.0 0.2 0.5 1.1 0.3
employers

Extraterritorial ~ organizations 0.5 1.0 1.2 0.0 0.7 0.2 0.3 1.0 18.8

and authorities

Legend: A. ldusehold head under 65 years of age; 8ihgle; A2Single with 1 or 2 children; ASingle with 3 or
more children; A4. Couple; ABouple with 1 or 2 children; AGouple with 3 or more children; B. Household head
over 65 years of age; C. Multigenerated households

Source: Own calculations using HBS 2015 data
The next table provides insights into the demographic characteristics of minirnage earners in BiH.

Table70. Minimum wage earners in Bosnia and Herzegovina

Number of minmum wage earners 27,072
As a share of fulime employees 3.6%
Number of minimum wage earners who are household heads 8,568
Average number of household members 3.89
Structure by the Not completed primary 2.02
educational level (%) Lower-secondary 16.67
Uppersecondary 73.23
Postsecondary 0.00
Tertiary 8.08

Source: Own calculations using BIHMOD

It is important to emphasise that 31.7 percent of household heads, or 3.6 percent of all working people in the
country, earn the minimum wage at thevel of the administrative unit where they work. The average household
size of minimum wage earners was 3.89, and the majority of them have completed secondary education.

Table71 Mean wage by household type, BiH 2015

Household type Mean wage
One-person households 875.3
Lone parent with child(ren) aged less than 25 827.0
Couple without child(ren) aged less than 25 865.0
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Couple or lone parent with child(ren) aged less than 25 and other persons living in householc 915.9
Other typeof household 846.3
Total 894.2

Source: Own calculations using BiH HBS 2015 data

When distinguishingdifferent features of the green transition, family composition should also be taken into
account. The HBS 2015 data that is currently available revbalsléne parents with children under the age of 25
receive the lowest average salaries. When considering whether to cut jobs, one should take into account the
structure of households as well as any potential effects on social policies.

Table72 Number of social benefits recipients by household type, BiH 2015

Household type Number of social benefits recepients
One-person households 176

Lone parent with child(ren) aged less than 25 32

Couple without child(ren) aged less than 25 285

Couple or lone parent with child(ren) aged less than 25 and other 637

persons living in household

Other type of household 163

Total 1293

Source: Own calculations using BiH HBS 2015 data

According to the analysis of the sample's recipients of socialefiess based on data from the HBS in 2015,
households with parents, kids, and other members of the household are typically the recipients of these benefits.

Table73 Number of pensionecipientsby household type, BiH 2015

Household type Number of pension recepients
One-person households 1064

Lone parent with child(ren) aged less than 25 52

Couple without child(ren) aged less than 25 1303

Couple or lone parent with child(ren) aged less than 25 and other 827

persons living in housetad

Other type of household 493

Total 3739

Source: Own calculations using BiH HBS 2015 data

Most pension recipients are singfgerson households or childless couples. But it's also crucial to emphasise that
households with partners, children, and @hfamily members do receive pensions. These households are less
impacted by the repercussions of the work loss because they have some reliable income to rely on.

2.4. Theoretical framework / literature review

A number of historical examples demonstrate thagmificant transition in the coal extraction sector has been
accompanied by large, persistent, and painful social dislocation, for example in the UK coal mining regions in the
1980s (Baeten, Swyngedouw, & Albrechts, 1999; Caldecott, 2017; Del Rio, 2&rgiHp2017; Gales & Holsgens,

2017; Harfst, 2015; Jonek Kowalska, 20i5Fkh WaoXénN 2AéET OUh 2A¢éEAh Q £éAO0T LA
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While the national mining employment rate is generally low, locally it can encompass a considerable part of the
workforce. Thus, mining labour changes observed regionally will affect the equilibringhdgnamics of local
economies, being in this way a potential source of resource curse (or blessing). As a result of newrelatade
government policies, new technologies, and associated economic changes, a variety of groups will experience
numerous kinds of losses. Where these industries and jobs represent a significant share of local economic activity,
there are also likely to be regionally concentrated flow losses of multiple kinds in local communities. The main
categories of agents at risk of ining losses as a result of climate policy are: a) individual owners of energy
intensive or emissionitensive household assets (consumers or households); b) corporate owners of energy
intensive or emissionmtensive business assets (corporations); oykers currently employed in energntensive

or emissionsintensive industries (workers); d) communities or regions in which energnsive or emissions
intensive industries account for a large share of economic activity (communities). Some of thelpdssnsition
policies that can be implemented at different levels are presented in the next figure.

Figurel3 Typology of substantive transition policy options

2. Compensation or 3. Structural adjustment

1. No grandfathering (backward- assistance (forward-looking,
support looking) narrow) 4. Holistic adaptive support (broad)
Workers No support  Compensation for losses, such as  Cash or in kind assistance to Workers are given strong support
redundancy payments, early retrain or relocate; wage not only to find new jobs but also
retirement benefits subsidies; targeted to maintain or develop new
unemployment payments valued attachments (of the kind
that cannot easily be
compensated), e.g. work of a
similar social standing, or in the
same community
Regions/ No support  Compensation for losses, such as  Affected communities/regions are  Affected communities/regions are
communities resource transfers to lower levels supported economically to given broader social-cultural
of government to compensate diversify, e.g. via direct assistance, e.g. investment in
for reduced tax revenue investment in public goods social service provision or
such as infrastructure or community cultural and
innovation; subsidies or tax recreational facilities.
incentives to businesses in
growth sectors; technical
assistance.
Coal mining No support  Compensation for lost asset value  Business are provided cash or in- -
companies or existing assets are kind assistance to adapt to the

‘grandfathered’ into the new
regulatory regime. State-
subsidization of company

new policy/context, e.g. tied
grants for technology
upgrading.

liabilities (e.g. financial liabilities
to employees; site remediation
liabilities) can also be considered
in this category.

Source: Green (2017)

A final point about agents is that governmentat all levels will also typically be affected by climettated
structural change, in particular through reduced taxation revenue and increased social welfare expenditures. Meso
and macrelevel socialscientific studies provide additional evidence oftpntial sociceconomic problems in
economically depressed communities affected by industrial transitions (Case and Deaton 2015, 2017; Gest 2016;
Lamont 2000; Newman 1995; Pugh 2015, 2016; Vaccaro, Harper, and Murray 2016).

Available literature suggests #t examining effects is both important at the national and subnational (local) levels,
but impacts are expected to be more negative at the municipality level, where employment in affected sectors
represents a significant proportion of total employment. f2ifent methods were used to estimate the impacts of
the decarbonisation strategies, both quantitative and qualitative, as well as a rixeithod approach.
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Sociceconomic impact assessment is a common method used in several research publications. Foreexaypl
components of the CSRM closure studies used by Kemp et al. comprised community consultation, a desktop study,
including a socialemographic profile and economic analysis, a workforce survey, and the calculation of impact
estimations (on completion othe desktop research). A consultation phase was undertaken for both CSRM mine
closure studies. Each study incorporated a core of 40 to 50oorene, faceto-face, semistructured interviews
across a range of stakeholder groups. Each closure study iedlude preparation of a standlone socie
demographic profile, which sought to provide a statistical picture of the area local to both mines. The workforce
survey was designed to collect data relevant to workforce planning aspects as well as to assismatirg
community impacts and opportunities.

Another example from Demirkan et al. (2022) used a multistage approach consisting of: 1. identification of relevant
indicators; 2. data collection; 3. mulsittribute decision analysis (MADA); 4. ranking ofeahatives and their
evaluation; 5. sensitivity and scenario analysis. Several studies also used a case study approach and assessed
impacts using qualitative methods such as sestructured interviews with relevant stakeholders.

Coal mine closures have sificant impacts on regional and local economies. The closure or repurposing of coal
mines and power plants could have significant economic and social consequences, especiallydiepeoaent

regions that are often highly specialised "moirtdustry” area where the economy and the local identity are
closely tied to the coal value chain. Managing closures appropriately and successfully depends on planning for the
transition, which may offer significant development opportunities to the local community dyriperation if
managed properly. A quantitative analysis approach can be used to assess the economic, fiscal, and workforce
impacts of mine closures. It can help identify costs associated with mine closure as well as policies related to closure.
A couple é studies have focused on community wellbeing in the context of mine closure. For example, Odell et al.
(2011) developed a framework of so@avironmental indicators by interviewing nearby communities to assess and
improve social wellbeing and sustainatyil through mine closure. The economic impact of coal mining in New
Mexico is examined in a report by Peach et al. (2009). The analysis is based on economic multipliers derived from
an inputoutput model of the New Mexico economy. The direct, indirect, amduced impacts of coal mining in

New Mexico are presented in terms of output, value added, employment, labour income, and tax revenue.
Analysing the local economic impact of coal mine closure requires assessing direct job losses as well as indirect job
losses due to reduced demand for goods and services. It also requires identifying development opportunities that
mines can offer to the local community during operation that must continue after closure if managed properly.
There is no single blueprint for anaging the phaseut of coalfired generation because a great deal inevitably
depends on local circumstances and priorities.

2.5. Assessment of expected impacts of coal mine closures

This section presents results obtained from qualitative data and an estomatf effects following the
methodological approach explained in Section 2.2. First, insights from desk research and data from interviews and
focus group discussions are presented to briefly introduce the analysis of expected impacts at the local Eseel. Th
data were used in the adjustment of scenarios for which employment, fiscal, and budgetary effects were calculated
and presented in the section below.
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2.5.1.Zenica case study

Brown coal mine "Zenica" d.o: Zenica operates as part of the public companykieprivreda BiH concern as a
dependent company. The Zenica mine has the largest balance and potential brown coal reserves in the area of the
Zenica3 AOAEAOT AT Al AAOET 8 #1 Al DPOT AOAOEIT xAO AAOOEAA
Strajani. The mine was first case where reduction of workers happened due to various reasons, one of them being
implementation of the Framework Energy Strategy of Bosnia and Herzegovina until 2035. According to Klls

conducted in Zenica, due to a series oblplems, they first closed the Stranjane pit, last year the Stara pit, and now

(

iTA PEO EO xi OEETI ¢8 4EA DI AT EO OiF AiITOA OEA 2AO0DI O éi

process of reorganization of mines in FBiH has been ongoing €6&9, and since then the mines have been under
pressure.

The company currently ha&l5employees after laying off47workers, with95 dismissed as redundant and others
leaving by mutual agreement due to the closure of the Stara jama facility. A canewsla implemented, offering
incentive severance pay for amicable contract terminations, whi¢hworkers accepted. The remaining25
employees work at one pit, with the rest in services and administration. The company aimed fsustfnability

with 641workers, but 152 remained unassigned duegt@lifications or health issues A program for redundant
employees was created, but only 52 workers mutually terminated contracts. Retraining was challenging, especially
for jobs in the pit. Surveys indicated wkers' reluctance to join Geop, a company established for mine workers.
Most laid-off workers were in services, leading to the plant's closure. Vocational education levels varied, and job
opportunities in related companies were limited. Abd@ more emplo/eesare expected to retirein the next few

years, contributing to workforce reduction.

When it comes to profiles of dismissed workers, they are different for digger workers compared with workers in
administrative units. Thaligger workers, with 2030 yeas of experience, have unemployed wives and multiple
children, relying solely on their mining salaries Graduates of mining school, they work in risky positions with
limited prospects in other sectors due to their specialized skills. Mostdi&sabled and unfit for physically
demanding jobs outside mining The closure of previous mines in Zenica was perceived as an experiment, leaving
untapped ore Administrative workers, often older individuals who transitioned from pitsave additional family
income sources and are mostly economic school graduates. Layoffs increased workload for both pit and
administrative workers. Most employees are older, making reemployment challenging, and the younger ones
prefer staying in the mine. The union expresses dissatisfadtitith the handling of layoffs, sacrificing a portion of
workers and families. Dismissed workdiee difficulties finding jobs, particularly due toage and disabilities.

There is a demand for miners abroad, notably in Slovenia, but current miners anartetsi leave Bosnia and
Herzegovina.

The care program for dissmised workers involved collaboration with the employment service, establishing
infrastructure jointly. Those taking severance pay lose unemployment benefits eligibility. The bureau buys up to 3
years of service for all dismissed workers, enabling them to retire. V8ileorkers opt forretirement, 4 choose

other retirement options. For remaining workers, the bureau must provide unemployment benéfjsa¢cording

to the law. In additionpenefits for those who relied entirely on the salary (digger worker profieg not enough

to support their families, and therefore, they are at risk of entering poverty. Many former workers found
employment in theconstruction sectorin Zenica, but alséew (2-3) of them emigrated to Croatia and Slovenia.
When it comes to training and retraining opportunities offered by public employment service (PES), workers who

Bhttps://rmuzenica.ba/
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are at risk of future job loss would participate, depending on the offered occupation. For ¢éisemgrminers, even
retraining in occupations in the construction sector is not an option due to working at height.

The mine'scooperation with education institutions, both formal and informal,is limited. The mine faces
challenges in retraining disableda@gory Il workers for other jobs, particularly in occupations with a shortage of
skilled workers in pit mining. While there is a training system and service within the mine for unskilled workforce
development, specific occupations rely on secondary schodbwever, in Zenica, thereiisufficient enroliment

for pit mining jobs, and efforts to attract students to miningelated careers have faced disinterest. The closure
announcement and negative public discourse contribute to the lack of enthusiasm atmighgschool students.
Employees seeking further education must go outside the company, and there has been a lack of mine initiatives
for student career guidance. The image of mining has shifted negatively in the-agears, with miners no longer
recommending the profession to their children. The perception could change with a positive public image and the
introduction of green job projects. Involvement of education ministries is necessary for program development, but
progress is slow, leading to a lackbelief in future prospects. Although it is hard for digger workers to transition

to green jobs, for example, in the installation of solar panels, only one company in Zenica trains workers for solar
panel installation; no other formal or informal edu@an initiatives have been established.

Customers and suppliers who do business with the mine, as well as the wider local community, have already been
affected by the reduction in mine operations. Also, cooperation with social work centers is lackingd€orgsthat

the complete closure of the mine is planned in the future, the joint action of a wider circle of interested parties is
necessary. The company has implemented a unique type of dismissal in the FBiH and emphasizes the need for
government and mirstry involvement tacoordinate efforts for worker transition, training, and retraining, which

is currently missing. While the company accepted workers during previous dismissals, there are no established
models or policies to address their current situatidrhe company is developing a lotgrm business plan for the

next three years, focusing on technological improvement, research, and worker employment. World Bank loans
and projects for biomass and solar power plants offer potential solutions, but thgpeomexpresses uncertainty

about the available resources. The goal is to revitalize the mine, incorporating new technology to reduce harmful
gas emissions and promote energy production.

252" AT 1T OEcE AAOA OOOAU
"0l x1 AT Al [ %dedls with' pkdductldi doéhéficiation (processing) and sale of coal. It has six
organizational units in its composition; two production plants "Surface Coal Mining" and "Underground Coal
Mining", "Railway Trasport", "Separation”, "Standard and Services" and "Directorate". When it comes to the
market, the mine markets its entire production both domestically and internationally. About 70% of the coal is
placed in the Tuzla Thermal Power Plant. The share of dgporthe total placement is about 17%, of which 5% is
direct, and 12% is indirect. The remaining 11% of the amount of coal is marketed to customers for general and wide
consumption. The mine currently employs 2,798 workers, of which 217 are highly slahsahnel, which is 7.5%
of the total number of employees.

There is a trend of decreasing workforce throughtural attrition and retirement , with approximately100
workers leaving each year. Production costs have risen due to outdated equipment arkdod ilmeestments. Some
positions may need to be filled by hiring new workers. While there are limitations on new employment decisions
from the FBiH Government, cooperation is generally good. Trained workers leaving for Western European countries
has occured sporadically but is not alarming. The average salary increased by 17% in the previous year, and other

20 https://www.rmub.ba/
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benefits were also raised. The company maintains positive relations with unions and emphasizes finding ways to
support workers in the event of layoffalthough this is not currently considered an option.

Given that the Framework Energy Strategy of Bosnia and Herzegovina until 2035 envisaged closing operations of
some mines, the company started reorganising its operation accordingly. The company is ttechioi reducing

the workforce through natural attrition without resorting to layoffs, even though there won't be immediate staff
reductions due to a sudden drop in the demand for coal. There is a consideration for possible restructuring within
the mine. Dscussions with the World Bank are ongoing to seek assistance for upcoming projects. Plans include the
construction of a solar power plant on the land previously exploited by the mine. The company is engaging in talks
with the World Bank representativesgarding the utilization of large areas for this purpose. Additionally, they are
exploring opportunities for land conversion, potentially for industrial, agricultural, or tourist purposes, providing
employment for their workers. The company is in the coneeg phase of these solutions, aiming to benefit the
mine and reduce electricity costs.

In the Tuzla Canton (TK), there é83individuals with mining occupations at the records of PES offices who have
completed some secondary vocational education, wittetleast having a university degree, particularly o056/

mining engineers. The highest number is in the mining technician profession, but they were employed the least in
the previous period. Miners and plant operators with the vocational education wergtlynemployed. Although

there is a high demand for miners, approximately 200 workers wanted for the Kreka mine at the beginning of the
year, there is a lack of interest from the unemployed due to negative media portrayal and uncertainty about the
future ofthe mines. This poses a challenge as the mining industry will continually need these professions due to an
aging workforce approaching retirement. Similar issues are observedanstruction professions with a shortage

of available workers on record. Tieeis also increasing pressure for work permits for foreign workers in
construction, mining, and hospitality due to emigration. The PES faces potential challenges if mass layoffs occur in
the mine, both financially and in encouraging workers to find empient elsewhere. Communication between the
service and mine representatives regarding transitions and layoffs is lacking. Past large layoffs from companies
have strained the service financially, and after mine closure, there would be less need for aditi@sttaff due

to quick reemployment of those on record.

The coopeation of mine and PES with education institutions is limited. The company engages in retraining efforts,
AT 11 AAT OAGET ¢ xEOE OEA 3AAT T AA Ghe-joB #haing WithitttleImthd @nd ET " AT |
occasionally facilitating employees' furér education for relevant certificates. They have a contract with the High
School Center for student practical training. However, interest in mining professions among younger generations
is declining, reflected in lower enroliment in secondary schools mirdng courses. The Mining School's closure

this year exacerbates the issue, leaving a gap in education for mining professions in Tuzla. Fewer children are
enrolling in vocational schools, possibly influenced by parental perceptions favoring high seimolat®lleges. The
company attempted retraining programs with limited success, and ther lisck of adult education centersfor

mining occupations. The decline in enrollment for minirgated courses in the past decade, coupled with the
absence of traimg programs since 2015, has resulted in a loss of focus among the unemployed. Interest in
retraining programs for mining occupations remains low, with more enthusiasm for CNC operator and welder
occupations. There are no specific adult education centersrfiming occupations, but a few exist for those seeking
migration to EU countries. PES collaborates effectively with educational institutions to communicate labor market
demands, although there is a perceived lack of response from the ministry regardfitif @ecupations.

The company highlights excellent cooperation with the local community, emphasizing the mutual dependence
AROxAAT OEA T ETA ET "ATT OE¢cE AT A OEA i Ol EAEPAI EOU8 4EA
municipality and the mine are interdepelent. Future plans, especially for land repurposing, require financial
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support from local communities and owners. The company acknowledges the need for suppliers to adapt to the
planned changes, but this transition will span at least 30 years. The brqaamirlation will be also affected,
particularly those using the Tuzla TPP or relying on coal for heating.

2.5.3.Local level indicators

Analysis of data from the selected case studies of municipalities with coal mines is important in the context of
mining closue, which is the result of decarbonisation, one of the core tenets of the green agenda. On a larger scale
at the national levelthe research assumehat the closing of a mine will have some, but not so substantial impact

on the development and structurefdhe labour market due to the low share of coal mine employment in total
employment. However, it will be substantial at the local level, where a coal mine is the primary employer. In order
to take the appropriate action, it is required to analyse empiriata and estimate the effects it may have on the
population and overall development of the municipalities because it is of considerable importance in some of them.
As a result of their isolated locations and lack of access to major commercial hubs,co@ngistricts have weak

local economies that are frequently dominated by miners and power plants. Indicators of the labour market and
local development for the selected locations are analysed in the set of tables that are shown below. These indicators
were obtained from official statistics. The indicators are provided at the level of selected location and compared to
the average municipality in the entity where these locations are (in this case FBiH).

Table74. Stock of employed irselected municipalities and FBiH, 2018021

Municipality 2016 2017 2018 2019 2020 2021
“AlT 1T OEGE 5,169 5,100 5,084 5,368 5,256 5,204
Zenica 24,501 26,590 27,102 27,587 27,136 26,906
Average municipality in FBiH 5,696 6,315 6,501 6,648 6,506 6,572
Stock of employed in FBiH 457,974 505,201 519,800 531,483 520,162 525,397

Source: Own calcuteons based on data from FBiH Institute of Statistics
10O OEA AAT OA AAOA OOCCAOOOh " AT T OEcE EAOA A OIECEOI U I
municipality in FBiH, while the stock in Zenica is considerably higher.

To analyse the situ@n compared to the total population, labour force, and workiage population in selected
municipalities, the analysis is further focused on employment and unemployment indicators for selected
municipalities compared to the average municipality in theigntvhere available, as well as compared to the entity
level.

Table75 Employment to population ratio in selected municipalities and FBiH, 202821 (%)

Municipality 2016 2017 2018 2019 2020 2021
"AT T OEGE 22.64 22.37 22.35 23.74 23.35 23.35
Zenica 22.28 24.24 24.76 25.23 24.87 24.85
Average municipality in FBiH (calculated) 17.47 19.18 19.85 20.35 19.91

FBiH (calculated) 20.76 22.95 23.67 24.27 23.81 24.23

Source: Own calculations based ontaldrom FBiH Institute of Statistics
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According to the data on employment to population ratio presented in the above table, both selected municipalities
have values above the average municipality in FBiH,. The ratio had an increasing trend in both mitieipahe
first part of the analysed period and started decreasing from 2020.

Table76. Employment rates in selected municipalities and FBiH, 262621 (%)

Municipality 2016 2017 2018 2019 2020 2021
"AT T OEGE 30.57 30.26 30.57 3271 3252 32.58
Zenica 31.44 34.40 35.41 36.37 36.24 36.38
Average municipality in FBiH (calculated) 25.14 27.59 28.71 29.57 29.14

FBiH (calculated) 29.37 32.59 33.78 34.81 34.37 35.04

Source: Own calculations based on ddtom FBiH Institute of Statistics

The above table shows a similar situation with employment rates as with the indicator of employment to population
ratio. Both selected municipalities follow the same increasing trend in employment rates as the average
municipality in FBiH.

Table77. Unemployment rates in in selected municipalities and FBiH, 264@21 (%)

Municipality 2016 2017 2018 2019 2020 2021
"AT T OEGE 51.15 48.98 47.52 43.62 44.94 43.34
" OAé AT EAA 48.06 43.49 40.71 38.79 40.37 38.39
Breza 38.66 37.64 36.24 34.53 35.66 34.24
Zenica 47.31 43.58 42.06 39.91 40.75 39.22
Kakanj 50.48 47.96 45.84 4452 45.97 44.94
Travnik 36.33 34.54 33.66 33.57 35.91 35.85
Tuzla 32.44 32.83 30.72 31.47 32.58 33.38
wEOET EAA 59.68 55.88 5251 48.31 48.51 47.41
FBiH (calculated) 44.83 40.91 38.83 36.68 38.33 36.32

Source: Own calculations based on data from FBiH Institute of Statistics

Regarding the unemploymenfigures, the below table shows that municipalities Breza, Travnik, and Tuzla had
constantly lower unemployment rates compared to the unemployment rate for FBiH, while all other municipalities

had rates that were above the FBiH level. The highest diffefec AAT AA T AOAOOAA ET " AT 1 OEcg
but there is a decreasing trend in the difference between the respective municipality and the FBiH level.

Table78. Average net wages in selected municipalities and FBiH, 2421

Municipality 2016 2017 2018 2019 2020 2021
"AT 1T OEGE 844 859 916 911 979 1,017
Zenica 845 828 868 908 935 967
Average municipality in FBiH (own calculation) 763 788 812 838 864

Average FBiH (FZS data) 839 860 889 928 956 996

Source: Own calculatiabased on data from FBiH Institute of Statistics

Analysing wages in addition to employment patterns is crucial when examining local labour markets because wages
provide valuable insights into the quality of jobs, economic beling, and the overall heditof the labour market.
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Data presented in the above table show that Zenica had constantly below average net wage compared to the
average municipality in FBiH, as well as the average net wage in FBiH according to the publicly available data. In
contrary, the wages in Banovici were either slightly below or above the net wage level of the average municipality
in FBIiH.

2.6. Scenario analysis

2.6.1.Employment effects

Following the methodological approach in estimating the size of employment effects in the local comnaitiitie

are or may be affected by mine closure, the number of those workers who are expected to be retired, emigrate,
active or passive job seekers, and transited into employment in other sectors is estimated. The effect was calculated
for each scenario thaincludes short and mediumterm effects as well as pathways of transition of workers,
keeping constant the percentage of those who are going to be retired, emigrate, and be inactive or passive job
seekers.

The following two tables present the results feach municipality. The lower number of workersathare to be

AEOOI EOAA AOA ET : AT EAA OEAT ET "ATTOEc¢E8 )1 AAAEOQEITAh
xEOE " AT 1T OEcEh AipiT Ui ATO AEEAAOO xEil EAOA 1 AOOAO AT T
Table79. Estimated employment effect in Zenica
Zenica Scenario 1 Scenario 2 Scenario 3 Scenario 4
Description of Short-term effect:
serip I. . e Shortterm effect: Long-term effect: Full Long-term effect: Full
the transition Partial dismissal of N L .
. _ Partial dismissal of dismissal of workers dismissal of workers
scenario workers without any ) i . e . e
. workers with transition with transition into without transition into
transition to other into employment employment employment
sectors ploy ploy ploy
Pensioners
41 41 172 172
Unemployed
active job 92 0 335 77
seekers
Unemployed
passive job 11 11 46 46
seekers
Emigrated 3 3 13 13
TOTAL
REDUCATION 147 55 615 308
Transited to
employment . .
in other Not applicable 92 Not applicable 307
sectors

31 OOAAg ' OOET 008 1 x1 AAI AOI AGET 1

The first scenario described the reasohissal of workers from Zenica mine that happened in the previous year. This

is a scenario that does not consider the transition of workers to jobs in other sectors, which, according to KIlI, is hard
to achieve for workers with mainly technical skills. Bue to the fact that, according to the calculation of demand

for workers, both administrative and technical staff have the opportunity to get employed in the local economy of
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Zenica municipality, the second scenario assumes that all unemployed activeepiters are about to find a new

job in other sectors. In the third scenario, all remaining workers at the mine are expected to be dismissed. The
negative employment effect in this scenario is the highest compared to other scenarios, given that it does not
account for the transition of workers into other sectors available in the municipality. This is not the most likely
scenario but the most pessimistic one, which assumes that all workers are dismissed and no transition into
employment happens for those whean be considered active job seekers. In the event of full dismissal of workers
where some transition into employment happens, the total negative employment effect is considerable when
compared with the first and second scenarios.

)yl OEA " AT 1T OE¢E AAOA OOOAUh OEA DPAOAAT OAGCA 1 &£ OEIT OA
mine was usedn all scenarios, it can be noted that the size of the effect is higher since more workers are employed

AU " Al 1 OfeyeBultd afeiprdsgnted ifiable80.
Table80.%OOEI AOAA AipiT Ui ATO AEEAAO ET " AT T OEGE
BAT 1T OE Scenario 1 Scenario 2 Scenario 3 Scenario 4
Short-term effect:
- e Short-term effect: Long-term effect: Full Long-term effect: Full
Description of Partial dismissal of e . L
. _ Partial dismissal of dismissal of workers dismissal of workers
the transition workers without any . . . o . L
. . workers with transition with transition into without transition into
scenario transition to other into employment employment employment
sectors ploy ploy ploy
Pensioners 151 151 630 630
Unemployed
active job 338 209 1413 1284
seekers
Unemployed
passive job 40 40 169 169
seekers
Emigrated 11 11 46 46
TOTAL
REDUCATION 540 411 2258 2129
Transited to
employment in Not applicable 129 Not applicable 129
other sectors

31 OOAAg ' OOET 008 1 x1 AAIlI AOI AOGET 1

For the first two scenarios, the same percentage of workers (19%) that were dismissed at Zenica mine was used to
AOOAOO OEA EIiI PAAO EbdodsAdt dsduibeabydransitod intgEEnpleyenOuhifeithd s2éond

one calculates for such a transition based on the demand for workers in other sectors in the municipality (all sectors
for administrative workers and selected sectors for technical workses section on methodology for more
details). Out of those who transited into employment in other sectors, 78% of them are administrative workers, and
22% are technical workers. Therefore, in the second and fourth scendhiess areat least some worker who

would transition into employment, while others are considered active job seekers. When compared to the Zenica
case, where in the second scenario all active job seekers findinga new job, in Banovici it is not the case. This
implies that workerswill have less opportunity to find a new job given the size of the negative employment impact
and the forecasted demand for employment in other sectors. Again, the most severe consequences are assessed in

the third scenario.
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2.6.2.Fiscal and budgetary effects

Using the information on the size of the employment effect and pathways presented in the previous section, direct
and indirect fiscal effects were calculated, as well as budgetary effects. The results are presented in the following
two tables for each locabin separately.

Table81. Estimated negative fiscal and budgetary effects in Zenica (annually)

Scenario Direct fiscal effect Indirect fiscal effect ~ Additional budget Total budgetary
(BAM) (BAM) needed for payment effect (BAM)
of pensions and
unemployment
benefits (BAM)

Scenario 1 1,311,093.00 231,783.72 910,596.00 2,453,472.72
Scenario 2 490,545.00 107,785.86 332,100.00 930,430.86

Scenario 3 5,485,185.00 969,707.41 3,809,636.33 10,264,528.74
Scenario 4 2,742,827.01 555,293.49 1,8%6,241.66 5,174,362.16

31 OOAAGg ! OOEIT 0086 1 x1 AAI ADOI AGEIT 1

Results that are obtained for Zenica case indicate that Scenario 3 has the highest direct fiscal effect (BAM
5,485,185.00), followed by Scenario 4 (BAM 2,742,827.01). Scenario 1 has theghéest(BAM 1,311,093.00), and
Scenario 2 has the lowest (BAM 490,545.00). This reflects the size of employment reduction as well as transition of
some dismissed employees into employment in other sectors. The similar patterns for other categories of effect
are ame, where Scenario 3 consistently shows the highest fiscal and budgetary effects among all categories.
Scenario 4 generally follows, being the secednidghest in most categories. Scenario 1 and Scenario 2 have lower
effects compared to Scenarios 3 and 4e$e comparisons help in understanding the relative impact of different
scenarios on the fiscal and budgetary aspects, aiding decisiakers in assessing trad#fs and making informed

policy choices.

7EAT EO AT i AOG O1 " AT 1 Ored i thédfdllOMng tasktE A OAOO1 0O AOA DPOAOA
Table82. %OOETI AOAA T ACAOEOA EEOAAT AT A AOACAOAOU AEEAAOO EI
Scenario Direct fiscal effect Indirect fiscal effect ~ Additional budget Total budgetary

(BAM) (BAM) needed for payment effect (BAM)

of pensions and
unemployment
benefits (BAM)

Scenario 1 4,584,863.61 791,305.19 3,343,632.03 8,719,800.83
Scenario 2 3,489,071.73 630,476.09 2,532,438.90 6,651,986.72
Scenario 3 19,181,572.23 3,310,562.53 13,988,664.62 36,480,799.39
Scenario 4 18,085,780.35 3,149,733.43 13,177,471.49 34,412,985.28

31 OOAAg ! OOEI 008 1 x1 AAI AOI AGET 1

Similar to Zenica case, Scenario 3 has the highest direct fiscal effect (BAM 19,181,572.23), followed by Scenario 4
(BAM 18,085,780.35). Scenario 1 has the thighest (BAM 4,584,863.61), and Scenario 2 has the lowest (BAM
3,489,071.73). When it comes to indirect fiscal effect, Scenario 3 also has the highest indirect fiscal effect (BAM
3,310,562.53), followed by Scenario 4 (BAM 3,149,733.43). Again, Scenarioe3 tbguiighest additional budget

for social support (BAM 13,988,664.62), followed by Scenario 4 (BAM 13,177,471.49). Scenario 1 has the third
highest (BAM 3,343,632.03), and Scenario 2 has the lowest (BAM 2,532,438.90). In total, Scenario 3 has the highest
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negative total budgetary effect (BAM 36,480,799.39), followed by Scenario 4 (BAM 34,412,985.28). Scenario 1 has
the third-highest (BAM 8,719,800.83), and Scenario 2 has the lowest (BAM 6,651,986.72).

In conclusion, the analysis of estimated negative fisca AT A AOACAOAOU AEEAAOO ET : ATE
valuable insights into the potential consequences of different scenarios on employment and related financial

aspects. The direct and indirect fiscal effects, along with the additional budget needesofial support, were

calculated and presented for each location, respectively.

In Zenica, Scenario 3 consistently exhibits the highest direct and indirect fiscal effects, as well as the highest
additional budget needed for pensions and unemployment biéise This suggests that Scenario 3 has the most

significant impact on fiscal and budgetary aspects, reflecting the size of employment reduction and the transition

of some dismissed employees into other sectors. Scenario 4 generally follows, being thedgdagbest in most

categories, while Scenarios 1 and 2 show comparatively lower effects.

3EIi E1TAO O1 : ATEAAR ET "ATTOEcEh 3AAT AOEIT Q A1 O1 AAIT1O
the highest additional budget needed for socialipport. Scenario 4 follows as the secehighest in most

categories. Scenario 1 has the thinighest effects, and Scenario 2 has the lowest effects in all categories. Overall,
Scenario 3 has the highest negative total budgetary effect, emphasizinguitstantial impact on fiscal and

budgetary considerations.

These comparisons help decisiomakers understand the relative impacts of different scenarios in each location,
assisting in the evaluation of tradeffs and the formulation of welinformed policychoices. The results underscore

the importance of considering both direct and indirect fiscal effects, as well as the additional budget needed for
social support, when assessing the overall budgetary implications of employreated scenarios in Zenicand
"AT T OEcES

2.7. Conclusions and Recommendations

The research emphasized the potential consequences of future coal mine closures in Bosnia and Herzegovina,
particularly focusing on the labor market and budgetary implications with an emphasis on local conesuiiibe
primary goal was to provide polieselevant analysis to address the challenges related to decarbonization, ensuring

a just transition for affected workers and communities. The study aligns with the principles of the "Just Transition
for All" as otlined in the "Economic and Investment Plan for the Western Balkans" and "Guidelines for the
Implementation of the Green Agenda for the Western Balkans" by the European Commission. These documents
stressed the importance of an inclusive and socially jeestdition to climate neutrality. Bosnia and Herzegovina's
commitment to reducing greenhouse gas emissions by increasing the share of renewable energy and gradually
phasing out coafired electricity as part of its revised NDC plan, motivated this researble. research's primary
objective was to provide a polieglevant analysis of the local labor market impacts associated with this
decarbonization effort, focusing on mitigating measures for affected workers and communities to ensure a "just
transition."

The research identified and assessed the expected impacts of decarbonization, particularly the negative effects on
local labor markets, social security contributions, income tax, and overall fiscal implications in communities
affected by coal mine closure3he study employed a mixethethods approach, combining quantitative and
gualitative techniques, including desk research, quantitative modeling, and case studies in selected locations. The
three-phase research process included a baseline assessment laftbemarket and household welfare, informing

the selection of case study locations. Initial scenarios based on the Framework Energy Strategy of Bosnia and
Herzegovina until 2035 were adjusted using data from the baseline assessment. The selection afénsiudy
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locations allowed for a closer examination of the letmalel impact in terms of fiscal effects resulting from changes

in employment levels. The methodology involved a triangulation of data collected through desk research,
guantitativemodelling, and case studies, with adjustments made based on qualitative insights. This comprehensive
approach ensured a thorough examination of the potential impacts of decarbonization on the local labor market
and fiscal aspects. In essence, the research is an riapostep toward understanding and addressing the
challenges associated with the transition away from coal in Bosnia and Herzegovina, providing evidesck
insights for policymakers to design effective and just mitigation measures.

Bosnia and Herzegowa has historically relied significantly on coal, with coal and lignite accounting for 52% of the
country's primary energy supply in 2019, one of the highest shares globally. However, this dependence has adverse
environmental and public health implicatiomsie to emissions from coal mining and burning. In response, BiH aims

to diversify its energy mix, increase the use of renewable sources, and reduce GHG emissions. The data analysis
reveals a positive trend in reducing CO2 emissions in BiH, with a notiglslease in 2021. This aligns with the
country's commitment to cut emissions and increase the share of renewable energy. Comparisons with-#7e EU
indicate BiH's decreasing emissions, lower per capita emissions, and decreasing emissions per unit of GDP.
However, BiH remains a higher emitter per capita compared to the2FUThe analysis of CO2 emissions in Western
Balkan countries places BiH as a significant emitter, although there has been a decrease in emissions. The sectoral
breakdown indicates that mdsemissions come from coal, followed by oil, gas, and cement. In terms of GHG
emissions per capita, BiH leads among Western Balkan countries but has made some reductions in 2021. The
assessment of energy production sources in 2021 reveals that renewablgyerources constitute 42% of total
energy production in BiH, showing progress in diversifying the energy mix. Notably, solar panel production
recorded a significant increase, contributing to an overall rise in renewable energy production.

The labor marke in Bosnia and Herzegovina faces challenges characterized by low employment and high
unemployment rates, particularly among youth. Even minor changes in the labor market are expected to have
significant impacts on the overall economy and the people liimghe country. The macroeconomic indicators
suggest continuous growth in labor force participation and employment rates, coupled with a decrease in the
unemployment rate since 2015. However, the increase in the employment rate is influenced, in pahigbylevel

of emigration, particularly among the youth. The most significant employment sectors are manufacturing industry
(Sector C) and wholesale and retail trade (Sector G), representing more than half of the employed population.
Sectors directly impeted by decarbonization, such as mining and quarrying (Sector B), show fewer jobs in
comparison. Wage trends indicate average wage increases between 2016 and 2021, with variations across different
industries. Case studies in Tuzla Canton and Zebiohoj Gnton reveal sectospecific wage variations,
emphasizing the economic diversity within regions.

The household welfare indicators highlight the impact of poverty and inequality in BiH. The Household Budget
Surveys (HBS) reveal that, in 2015, 16.9% of peomre considered poor based on consumption data, while 26.3%
were estimated using the income approach. Poverty rates vary based on education levels, with the highest rates
observed among households where heads have no completed education or primary edguc@ther factors
influencing poverty include disability and employment status, with the highest poverty rates recorded in
households where heads are disabled or unemployed.

The analysis of locdevel data for municipalities in Bosnia and HerzegovinailffBeveals the critical importance

of understanding the potential impacts of mine closures resulting from decarbonization, particularly in areas where
mining is the primary employer. While the natiodalel impact might be limited due to the low shareasfal mine
employment in total employment, the repercussions at the local level, where isolated coal districts lack access to
major commercial hubs, can be substantial. The employment and unemployment indicators for selected
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municipalities underscore the @A A OOAT AO ET OEA &AAAOAOQEITT "E(8 311A
40Ul Ah AQEEAEO Ai 1 OEOOAT O cOi xOE ET AibpiTUui AT Oh xEEI A
and declines. Unemployment rates also vary, with Breza, Tikg\and Tuzla consistently having lower rates than

the FBIH level. The Municipal Development Index (MDI) provides a comprehensive view of the overall development
level of selected municipalities. Tuzla emerges as the municipality with the highest overadlagpment, while

Breza has the lowest MDI.

Two case studies were selected, Zenica and Banovici municipality, as the first one less dependent and the second

one highly dependent on mine operations. The brown coal mine "Zenica" is undergoing signifieargeshand

challenges due to the implementation of the BiH Framework Energy Strategy until 2035, resulting in the closure of

certain pits. The reduction in the workforce, aimed at achieving-sefftainability, has led to layoffs, and the

retraining of worlers has proven challenging, especially for those in physically demanding pit mining roles. The

closure of previous mines in Zenica has left a negative impact, affecting workers' families and contributing to the
reluctance of high school students to pursmeining-related careers. The perception of mining has shifted

negatively in recent years, posing difficulties for workers seeking further education and transition to alternative

sectors. The mine is grappling with the need for a positive public image anthttoduction of green job projects.

ylT Al 1 OOAOGOh OEA AOI xT AT A1 TETA ""AlTTOEGE" EO DPOI AAOI
potential closure of mines outlined in the BiH Framework Energy Strategy. The company is exploring ofstun

for diversification, including the construction of a solar power plant and land conversion for industrial, agricultural,

or tourist purposes. Plans are in place to reduce the workforce through natural attrition, avoiding immediate staff
reductions. Dscussions with the World Bank for assistance in upcoming projects and potential solutions are
ongoing. The mine is engaging with education institutions, offeringtba-job training and collaborating with the

Second OU 3AEITT1T #A1 OAO ET "AT 1 OEcE OiI AAAOAOO OEA AAAIE
generations. The company maintains positive relations with unions and emphasizes finding ways to support
workers in the event of future layoffs.

Both minesface challenges related to workforce transitions, retraining efforts, and changing perceptions of mining
occupations. However, while "Zenica" grapples with the negative aftermath of closures and a decline in interest,

" AT T OE¢E" AAI T 1ppr@achinddeking Alterbailie dolutidEs(Tdllabarating with stakeholders, and
diversifying its operations to ensure loftgrm sustainability. The contrasting situations highlight the importance

of strategic planning, community engagement, and adaptability navigating the complexities of transitioning

from traditional coaldependent economies.

4EA OAOOI 6O ET AEAAOA OEAO : ATEAAnR AAET C 1 AOO AADPAT AAT C
AT 1T OANOGAT AAO ET OAOI O T 4&# AipiiTuiATO AEEAAOO8 4EA " AT T
higher impacts in all scenarios. The pantage of workers who transitioned into another status after dismissal at

c ATEAA TETA xAO OOAA OI AOOAOO OEA EiIi PAAO ET " AT 1T OEGE £
any transition into employment, while the second considers suelmsitions based on the demand for workers in

other sectors. In both municipalities, the scenarios highlight the challenges workers may face in finding new jobs,
AOPAAEATI T U ET OEA 11 OA OAOGAOA OEEOA O /Mfdedad ishrdicipatdd] T OE¢ EF
to experience a larger negative employment effect. The analysis emphasizes the importance of considering worker
transitions and the demand for employment in other sectors in understanding the potential consequences of mine

closures on local employment.

The analysis focused on estimating the direct and indirect fiscal effects, as well as budgetary impacts, associated
xEOE OAOEI 6O OAAT AOET O ET : AT EAA AT A "ATTOEcE A T11TxET
size of employment effets and pathways to transition, shedding light on the financial consequences of different
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scenarios on local employment. In both case studies, the scenario assuming the immediate closure of mines without

the transition of employees into other available sert showed the highest negative fiscal and budgetary effects.

The smallest negative fiscal and budgetary effect in both cases was associated with the partial dismissal of workers

and the limited transition into employment of those who could be consideretiva job seekers. The negative

budgetary effect in Zenica ranges from 1 to 10 mill BAM per year, considering the different options presented under
AEAEAEAOAT O OAAT AOET 08 YT "ATT OEcEh OEA OEUA ip&EysldaEA 1T ACAC
Based on the conclusions drawn from the research, the following recommendations are offered for different
stakeholders.

- When it comes to policy makers and local institutions, following actions are recommended:

- Promote Diversification;: Encouge and support diversification strategies in cadpendent regions.
Provide incentives for companies to explore and invest in alternative sectors, such as renewable energy,
tourism, and agriculture.

- Invest in Education and Training: Develop and implemedtication and training programs that equip
workers with skills relevant to emerging industries. Collaborate with local educational institutions and
companies to bridge the skills gap.

- Community Engagement: Prioritize community engagement and involve loesidents in the decision
making process. Establish mechanisms for ongoing communication between policymakers, companies,
and communities to address concerns and ensure a transparent transition process.

- Financial Support: Allocate funds for social suppgstograms, including retraining initiatives,
unemployment benefits, and pension support, to assist affected workers during the transition period.

- Another important stakeholder in the transition are mine companies and their related partners. They may
involvein some of these actions:

- Proactive Planning: Anticipate and plan for industry transitions well in advance. Companies should assess
the longterm viability of their operations, explore alternative business models, and engage with
stakeholders to navigatéhe changing economic landscape.

- Invest in Green Technologies: Embrace green technologies to reduce environmental impact and enhance
the overall sustainability of operations. Consider partnerships with organizations involved in renewable
energy projects taiversify revenue streams.

- Employee Support Programs: Establish support programs for employees facing layoffs, including
retraining opportunities, career counseling, and assistance in transitioning to other sectors. Prioritize the
well-being of the workface during times of change.

Transition process can be hard for all those affected by such events. Therefore;staldkiolder collaboration

among government agencies, companies, local communities, and-prafit organizations can not be
overestimated. A oordinated effort is essential to successfully navigate the complexities of a just transition,
ensuring that all stakeholders are heard and involved. To do so, it is necessary to establish clear and accessible
channels for disseminating information aboutansition plans, alternative employment opportunities, and support
programs. Transparency and effective communication are key to building trust within communities. This can also
be achieved by continuous monitoring and evaluation of transition initiatiRegularly assess the effectiveness of
implemented programs, adjust strategies as needed, and learn from both successful and unsuccessful experiences
to inform future decisioamaking.

By incorporating these recommendations into their planning and decisitaking processes, stakeholders can
contribute to a more just and sustainable transition away from coal dependence in Bosnhia and Herzegovina,
ensuring the welbeing of affected workers and communities.
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3. Montenegro

Waste management sector transformation and its impact towards JGT in Montenegro

3.1. Introduction

This researcleaseexplores the potential of producing alternative fuels (Alnfrwaste in Montenegro, specifically
refuse-derived fuel (RDF) and solid recovered fuel (SRF), aligning with the country's commitments under the Sofia
Declaration on the EU Green De@he study focuses on Podgorica and the surrounding central regionydimg
Cetinje and Danilovgrad.

Currently, recycling rates are minimal, with over 97.5% of collected waste being landfilled. In 2019, Montenegro
generated approximately 340,823 tonnes of municipal solid waste (MSW), averaging 548 kg per inh@hitsht
2021) Montenegro faces significant challenges in meeting EU Waste Framework Directive standards. The country
has only two sanitary landfills, while approximately 150 informal landfills exist in the northern régioh, 2022)
Waste management is recognized as a major environmental issue, with inadequate infrastructure and low public
awareness.

The research explores the environmental and economic potential of producing AF from waste for industries
operating hightemperature kilns. While Montenegro's economy is primarily touribased and impordependent,

the production of AF could generate a mieeconomy from waste treatment, reduce landfilled waste, and provide
environmental and economic benefits.

The studyanalysedegal and strategic frameworks, conducted stakeholder interviews, and devel8megnarios
for AF productionlt estimates that by 2025, Podgorica, Danilovgrad, and Cetinje could potentially produce
57,525 tons of AF annually from their mnicipal waste. More details on the methodology, the state of art, and
the desk review conducted, are included in the Extended Country R€p®tte research findings are expected to
enhance awareness of Green Transition issues pertinent to the waste mareagesector in Montenegro (and
Western Balkans).

3.2. Methodology

The study investigatethe potential for alternative fuel production to decrease reliance on fossil fuels, boost the
competitiveness of Montenegrin businesses in international markets, redueectirbon footprint through the
substitution effect of alternative fuels and lower the volume of waste sent to landfills.

Table83. Research objective and questions
Overall research The overall objective of the researchtidsexplore the possibilities of using poefined waste streams

objective as a source for alternative fuel production in the territory of Podgorica and the central region of
Montenegro as a means towards implementing the Green Agenda for WB.

Central research| What is the potential of Podgorica Region in the waste management sector to engage in alternati

question fuel production?

Sub-questions: What are the economic, environmental and social costs and benefits-pf@cessing waste in the
‘ Podgorica region?
| Scenario 0 Scenario 1 Scenario 2

21Extended research study repeitlontenegro.
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Businessas usual, waste is being Montenegro applied the Montenegro fully complies
landfilled untreated. What are the Waste Management Hierarchy with the Waste Framework
economic and environmental in 2023, a 25% recycling rate and implements a 45%
losses from this process? and AF production; what are  recycling rate whilst there is a
the benefits? landfill phaseout IN20250
dueto MBT and AF being
marketed.

Source: Authos

A mixed methodology approach was used to addressearch questions and the overall objective of the research
project. The qualitative and quantitative data for municipal waste, as well as commercial and industrial waste
generated at regional and national levels, were obtained by consulting key backdmacuments such as National

and Local Waste Management Plans, Waste Management Strategies, Annual Reports, data sourcing from
Environment Agencies, and the statistical office. Additionally, information was collected from relevant institutions,
entities, and companies responsible for waste generation, collection, transportation, storage, recovery, treatment,
and final disposal to gather comprehensive data and crdssck various sources. Municipal waste was not weighed
before disposal at landfills or deposites in most territories. Consequently, the reference used to determine the
amount of waste was based on indicative calculations sourced from the generation norms in each region and
specific types of sources that generate waste.

3.3. Selection of study area

This project's study area is considered a central region of Montenegro. According to the chiaBahal Waste
Management Plan (NWMP), 2012020central region is defined as the area of Podgorica, Cetinje, Danilovgrad,

EEAEch 01 OL ET AterAfiths refidn (1 PEd§@ica.4TEefnatidndliwaste management plan defined
that it is necessary to form a new regional enterprise that would deal with waste management within this region or,
by signing additional contracts with the region's members, extahe responsibilities to the regional company
Deponija d.o.o. from Podgorica.

However, with the decision to amend the national waste management $laiour centres will be established to
enhance waste management. The central part includes the capitalafiPodgorica, which can accept waste from

the Old Royal Capital Cetinje and the Municipality of Danilovgrad. Therefore, activities of this project will consider
these three units: Podgorica, Cetinje and Danilovgrad. Regional centre in Podgorica, whiains a centre for
secondary selection of components of mixed waste that can be reused or recycled; sanitary landfill; facility for
dismantling vehicles out of use and preparation for reuse and/or recycling of their parts; as well as two recycling
yards; was seen as a regional center of this wider region. Basic characteristics of the regional center for the
secondary selection of components of mixed waste that can be reused or recycled indicate the fact that the capacity
of this plant is 15% greater thahe capacity necessary for the processing of waste that should come after the
primary selection has been carried out on the territory of all local-gelfernment units of the region plant
capacity is 250 t/day. In contrast, according to the calculattbe,estimated amount of waste to be processed is
206.95 t/day.

Table84. Population and waste in targeted municipalities

Municipality Population Amount of waste collected (in tons)

22 Decision on amendment of the National Waste Management Plan, available here:
https://wapi.gov.me/downloaepreview/0e0eec95534a98-b0f5-58e3c37ae88v@rsion=1.0
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(number)
Podgorica 192,968 85,100
Cetinje 14538 4,570
Danilovgrad 18,340 4,996
Total 225,846 94,666

Source: Monsta®®, Report on the implementation of NWMP for 2022

(1T xAOAORh OEA AEOOAT AA AAOGxAAT OEA 1 01 EAEPAI EOEAO
municipalities and the amount ofiaste generated in them, as well as the significant amount of waste generated in
OEA 1 O1T EAEPAI EOU 1T £ . EEAE¢ch 1 AAA O OEA Ai1 Al OOCEI 1T
I £ OEA -2& bl AT O EIT . EEnuACgphlite€l O OEA T AAAO T £ OEAOA
Podgorica is the most populated city in Montenegro, with 192,968 citizens, while Cetinje and Danilograd are

smaller. In all three cities, there are 225,846 citizens, while the amount of waste generated and collected in these
three municipdities is 94,666 tons. More details are presented in Table 7.

A sanitary landfill, "Livade,"” has been constructed in Podgorica to serve the needs of three municipalities. This
1 AT AEEI T AAT AAAAPO xAOOA EOIT 1 OEKaftdr friménA &8 Aecobdary A O
separations. There are no plans for constructing new landfills. Still, it is recommended that the possibility of
expanding the Livade landfill in the future be explored, as suggested by a recent feasibility study. Hereby, the
proposal of this research does not support the idea of expanding landfilling operations but rather to invest in 3
OOAT OEAO OOAOQGEITO j43q ET OEA OAODPAAOEOA | O1 EAEDPAI
construction of a recovenatility in Livade that will produce AF from refused waste.

To facilitate a simpler, more straightforward, and economically profitable waste collection, it is proposed to
establish recycling yards in the territories of Cetinje, Danilovgrad, and Podgotita,a A1 1 AO 01 OLET A
will enable the population to separate special waste streams more effectively. Currently, Podgorica already has
seven recycling yards.

Consequences of a careless attitude toward waste and a lack of environmental awalervested to numerous
dump sites of various sizes throughout the country, particularly along roads and riverbanks. The operation and
management of these sites fall under the responsibility of the municipalities, which lack the necessary capacities,
resoure@s, and infrastructure.

For the municipalities relevant to this study, the following conditions were observed:

1 In Cetinje, 15 unregulated landfills (dump sites) contain mixed municipal waste;hapsrdous
construction waste, and a combination of both.

m
(@}
—_

f DarEl | OCOAA EAO Oxi OACEOOAOAA 11T AAOQCEITO xEO
OAEI xAU OOAOGEI T q AT A "i1 CEcAOEAAS

1 In Podgorica, there are 8 unregulated landfills, all of which have been sanitized.

23 National Statistic Agency Monstat, available hetetps:/monstat.org/cg/page.php?id=273&pageid=48
24 Report on the implementation of the National Waste Management plan2id21, available heréttps:/wapi.gov.me/downloaepreview/81b2175%429-4599-
b94c-8c9fh3bcf69f?version=1.0
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3.4. Why Alternative Fuels in Cement prodution?

Alternative fuels, also known as namnventional and advanced fuels, are materials or substances other than
traditional fossil fuels that can be used in cement production. These include used car tires, plastics, packaging
waste, wood waste, papergwage sludge, agricultural waste, and waste oils. Two important types are:

1  Refuse Derived Fuel (RDF): Fuel generated from municipal solid waste (MSW) and other combustible refuse,
with a calorific value of-84 MJ/kg(Gendebien et al. 2003)

1  Solid Recovere Fuel (SRF): A higuality alternative fuel produced from commercial waste, meeting specific
standards (CEN/TC 343) with a calorific value e#2LKJ/kg.

The cement industry, known for its high energy consumption and environmental impact, is increaginging to
alternative fuels as a sustainable soluti(BC, 2010)The advantages of using these alternative fuels in cement
production are significant. They increase energy efficiency, reduce waste disposal costs, and lower emissions
compared to fossifuels. The high temperatures in cement kilns (18@0°C) ensure complete combustion of
harmful components, with no residue as all materials are incorporated into the clinker.

Quality is crucial when using alternative fuels. The EN1532911 standard mvides a framework for SRF
classification, focusing on net calorific value, chlorine content, and mercury levels. This ensures consistency and
reliability in fuel performanceCement production is energintensive, requiring 3.2 to 6.3 GJ of thermal enesigg

116120 kWh of electricity per ton of cement. With energy procurement constituting 40% of operational costs, the
shift to alternative fuels offers significant economic benefits.

Various industries contribute to the waste streams used for alternatiwd production. These include textiles,
chemicals, wood products, paper, food, machinery, and retail sectors. This diversification ensures a steady supply
of raw materials for fuel production.

Greenhouse gas performance:

Alternative fuels like RDISRF/MSWhave significantly lower CO2 emission factors (8.7 kg CO2/GJ) compared to
traditional fuels like petcoke (101 kg CO2/GJ) and coal (96 kg CG2/GJ)

The use of alternative fuels (AF) in cement kilns generates a range of air emissions, as identifiedbyottean
Commission's Best Available Techniques Reference (BREF) document in 2010. These emissions, released from the
kiln system, encompass a variety of pollutants including oxides of nitrogen (NOXx), sulfur dioxide (SO2), dust, volatile
organic compoundgVOC), polychlorinated dibenzodioxins and dibenzofurans (PCDDs and PCDFs), metals and
their compounds, hydrogen fluoride (HF), hydrogen chloride (HCI), carbon monoxide (CO), ammonia (NH3), and
heavy metals. These pollutants stem from both greatment andpost-treatment processes, with kiln emissions
representing a combination of combustion and procestated outputs. Notably, the primary pollutants such as

NOx, sulfur oxides (SOx), CO, narethane volatile organic compounds (NMVOC), and NH3, along wédwi

metals and persistent organic pollutants (POPS), are primarily attributed to fuel combustion.

25 Co-Processing Municipal Solid Waste anem@&ge Sludge in the Cement Industry (Lawrence Berkeley National Laboratory,
2012) http://eetd.lbl.gov/sites/all/filespublications/cprocessing.pdf
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3.5. Waste managementframework in Montenegro

Montenegro is a relatively small country in the WB, with an average of 619,211 inhabitants (following a declining
trend over the last three year¥)and steadily increasing tourist flows. From an administrative point of view,
Montenegro is divided into 25 municipalities and three regions.

Waste management is under the jurisdiction of local ggiffernmentsz 25 municpalities. The waste management
services are planned and administrated based on the laws on waste management, loegbwsaiiment,
communal utilities, the National Waste Management Plan, and the local Waste Management Plans.

Considering the aspirationsf&VB countries, Montenegro in particular, to join the EU and adopt EU standards for
an environmentally friendly, economically viable and hygienically safe collection and disposal of municipal waste is
of high priority. In addition, the Waste Framework Oitive suggests that waste treatment plants such as landfills
should minimize the amount of refuse being landfilled to nearly zero by 2050. With decarbonization targets linked
mainly with industries applying the IED Directive, the demand for alternativésfueth a minor carbon footprint

has risen. Among different alternative fuels, this research will explore the potential of-R@Fise Derived Fuel

from Urban Waste and SRSolid Recovered Fuel from industrial waste that could be produced, marketedand
processed in the Montenegrin case. At the same time, the research project will provide indications related to
technical, economic, and environmental aspects (costs and benefits) through a pilot scheme for waste to be
recovered and not landfilled in theodgorica Region (targeted research area).

According to the Report on the implementation of the National Waste Management Plan for 2021, communal
utilities collected 280,452 tons of municipal solid waste. Of this, 158,549 tons were disposed of in daniéitg

in Podgorica and Bar, while 57,401 tons were temporarily disposed of. Additionally, 4,732 tons of paper, metal,
plastic, and glass were separated for recycling through primary and secondary selection, 23,400 tons of packaging
were collected by prvate companies, and 15,440 tons of green waste from parks and green areas were collected
separately. However, private companies collected packaging independently of any Extended Producer
Responsibility (EPR) schemes, and the separately collected greete wersains untreated.

The National Waste Management Plan for 2021 highlights the waste management infrastructure in key
municipalities. Podgorica, with its developed infrastructure, includes a sanitary landfill, a recycling center, seven
recycling yards, ad extensive communal utility coverage. Danilovgrad disposes of its waste at the Livade landfill in
Podgorica, where green waste is collected separately but remains inadequately treated due to lack of equipment.
Cetinje disposes of mixed communal wastela Livade landfill without prior separation. Monstat data from 2021
indicate that Montenegro generated about 1.5 million tons of waste, with 325,707 tons being municipal waste, and
a population coverage rate of 87.6%. Less than 2% of municipal wasteesgsled, with most being landfilled in
Podgorica and Bar or disposed of in unregulated landfills, contributing to significant environmental pollution.
Effective municipal solid waste (MSW) management requires coordinated local government actions, foltbeing

4R approach (Reduce, Reuse, Recycle, Recover), as per the Waste Management Framework Directive. However,
current practices lack comprehensive treatment methods and accurate waste measurement systems.

3.5.1.Waste management overview

In Montenegro, there i:i0 organized or systematized collection of data regarding the type of waste generated
collected. Based on the annual report on implementing the National Waste Management Plan for 2021, the

26 Data from Monstat: Esimated mid-year number of population for 2021 available at:
https://www.monstat.org/uploads/files/demografija/procjene/2021/procjene%20p0%200pstinama%2C%20sredina%20godine
XIsx
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submitted data shows that municipal companies collected 280,452 wimunicipal waste in 2021. The percentage
of waste collected for recycling in 2021 is 14.35% (recyclable paper, cardboard, plastic and metal waste from

municipal waste amounts to 4,732 tons, 23,400 tons of packaging collected by legal entities and tbhg of
"green" waste).

For the preparation of the Draft National Waste Management Plan for the period 2228, several data sources

were used, and it was calculated that in Montenegro, the following waste composition is generated: organic waste
40,66%; plastic waste 15,35%; paper/cardboard 15,05%, composite packaging 2.59%; metals 3.31%; glass 5,66%;
wood 2,51%; textile 3,30% and others 11,56%. Calculation on the estimated waste composition in the future was
generated and presented in Table 8.

Table85. Waste composition projections for Montenegro

Waste 2022 2025 2030 2040
Typology o4 yrban  ton per % ton per % ton per % ton per
waste year communal year communal year communal year
waste waste waste
Organic 40.18% 136,101 39.44% 140,598 38.26% 137,962 38.26% 143,987
waste

Plastic 16.04% 54,329 17.64% 62,849 18.06% 65,575 18.06% 67,946
Paper/ 15.73% 53,283 17.30% 61,640 17.71% 64,313 17.71% 66,638

cardboard
Composite 2.70% 9,157 2.97% 10,593 3.04% 11,053 3.04% 11,452

packaging
Metal 3.46% 11,726 3.81% 13,565 3.90% 14,154 3.90% 14,665
Glass 5.91% 20,034 6.50% 23,176 6.66% 24,181 6.66% 25,055
Wood 2.62% 8,890 2.89% 10,284 2.96% 10,730 2.96% 11,118
Textile 3.30% 11,188 3.30% 11,772 3.3% 11,995 3.30% 12,429
Other 10.04% 34,050 6.15% 21,967 6.10% 22,232 6.10% 23,036
Total 100% 338,759 100.00% 356.444 100.00% 363,195 100.00% 376,328

Source: Draft National Waste Management Plan for 292828

When it comes to the contribution of the targeted municipalities in waste generatiatorling to the Draft
National Waste Management Plan for 2022028, Podgorica contributes 28.2%, Danilovgrad 2.4% and Cetinje
with 2.3% of the total waste generated in Montenegro.

According to the waste management hierarchy, open dumping systems likafilss should be considered the last
resort in the waste management process. One effective method for material recovery is waste conversion, which
can be utilized as fuel through waste-energy (WtE) processes, including waste incineration and Refusiedder

Fuel (RDF), as outlined in DIRECTIVE 2008/98/EC.

MN's primary waste management principle aligns with the EU Framework Directive on Waste, adhering to the
"waste hierarchy." This hierarchy prioritizes reducing waste generation, followed by reuselinggyecovery, and
disposal as the final option.

According to Monstat data in Montenegro, the percentage of waste collection service coverage is 87.7 in 2022. The
total generated communal waste is 335,797.6 tons, while 321,139.5 tons were collectedvefageacitizen
generates 1.5 kg per day or 544,1 kg per year, while 1.4 kg per day or 502.3 kg per year.

Table86. Amount of waste generated and managed per inhabitant in Montenegro

2021 2022
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Estimated number of citizens 619,211 617,213
Number of days in the year 365 365
Total collected communal waste in t 308,904.2 321,139.5
Total collected communal waste per person per year in kg 498,9 502,3
Total collected communal waste per person per day in kg 1.4 1.4
Total generateccommunal waste in t 325,707.5 335,797.6
Total generated communal waste per person per year in kg 526 54
Total generated communal waste per person per day in kg 1.4 15
Percentage of the waste collection service coverage 87.6 87.7

Source: Monstat20227

3.5.2.Waste management costs

Waste management costs in the municipalities within the targeted area are determined at the municipal level, and
there are variations in the methodologies used to define these costs. As a result, the figures are not easily
compaible. Generally, the costs are calculated based on the square meters of the serviced property rather than
the amount of waste generated by each individual or entity.

Three municipal companies handle waste collecgon | EOOT ¢ A ET 07T AClI OEAAh +11 O1 Al
Komunalno Cetinje. These companies charge residents and businesses for waste collection and disposal services.

The relationship between these companies and the Livade Landfill involves specific cantaact financial
arrangements.

A special price for municipal waste disposal at the Livade Landfill in Podgorica has been set for users outside the
registered regional territories (Podgorica, Danilovgrad, and Cetinje). This prige.@® EUR per torof disposed
waste, excluding VAT.

The Law on Communal Services (Official Gazette of Montenegro Nos 55/16 and 66/19) prescribes how the fees for
communal services and, consequently, waste management services are determined through the adopted Decree
on Detailed E¢ments and Methodology for Determining the Prices of Utility Services (Official Gazette of
Montenegro, No 55/20). The decree prescribes four models for calculating the waste management fee:

a model based on area (square metres) of living space or used;spac
a model based on the number of household members;

a model based on the mass of municipal waste;

a model based on the volume of municipal waste.

MM MM

3.5.3.Waste management in the study area

Based on the data for the targeted municipalities, it can be observatiost of the waste generated and collected
in these areas is disposed of in the Livade landfill in Podgorica:

E 65,209 tons from Podgorica,
E 3,270 tons from Danilovgrad,
Z 4,999 tons from Cetinje.

2T https://monstat.org/uploads/files/otpad/2022/Stvoreni%20i%200bra%C4%91eni%200tpad%20u%202022.godini.pdf
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In Podgorica, separate waste collection is implementedll,Stie amount of waste collected for recycling is very
limited: 14,474 tons of paper, 190 tons of plastic, and 51 tons of meta&bome waste is collected separately and
classified as recycled, even though it is disposed of in the landfill without treatniédris includes 9,004 tons of
bulk waste, 9,172 tons of green waste collected in Podgorica, and 1,300 tons of green waste collected in
Danilovgrad. All other waste is not collected separately.

Table87. Amount of waste generated ancbllected in the study area

No Area Landfiled = Separately collected for reuse and recyclit Separately collected
(recyclable fraction) bulk and green waste  Totally
collected
Livade Paper Plastic Glass Metal Bulk Green
waste
Podgorica

1. (93,5%) 65,209 1,474 190 51 9,004 9,172 85,100
2. Danilovgrad 3,270 1,300 4,570
3. Cetinje 4,999 4,999
Total 73,478 1,474 190 51 9,004 10,472 94,669

Source: Annual Report on National Waste Management Plan for 2021

Analyzing the amount of wasteemerated and collected in Podgorica over the last three years reveals that the

guantity of collected waste has remained approximately constant at around 66 tons per year. There has been no

significant progress in recycling rates, with a decrease in cateépaper in recent years. The amount of separately

collected plastic waste was very small in 2022, totalling 240 tons, while the amount of metal waste was even

smaller. Glass is not collected separately at all. Although bulk and green waste are colleptedtsly, they are
not treated and disposed of in landfills.

Table88. Waste quantities (in tons) in Podgorica

Landfille =~ Separately collected for reuse and recyclit Separately collected

d (recyclable fraction) bulk and gren waste
Year JLS Totally
Livade Paper Plastic Glass Metal Bulk Green collected
waste
2022 Podgorica 66,178 1,326 240 103 9,004 9,172 86,023
(93,5%)
2021 Podgorica 65,209 1,474 190 51 9,004 9,172 85,100
(93,5%)
2020 Podogrica 66,107 2,275 145 105 56 24,554 106 93,348
(93,5%)

Source: Annual reports on the implementation of the National Waste Management Plan

Waste collected in the Old Royal Capital Cetinje is not being separately collected or treated. The amount of waste

collected is around 5000t per yedtris being disposed of in sanitary landfills without any treatment.

119



Horizon Europe ProgrammeHORIZONWIDERA2021:ACCES$2-01
Deliverable 4.5_%*t research study report

Table89. Waste quantities (in tons) in Old Royal Capital Cetinje

Year JLS Landfilled Separately collected for reuse and Sepaately collected
recycling (recyclable fraction) bulk and green waste  Totally
collected

Livade Paper  Plastic Glass Metal Bulk Green

waste
2022 Cetinje 5,078 5,078
2021 Cetinje 4,996 4,996
2020 Cetinje 5,247 5,247

Source: Annual reports on the implementatiofithe National Waste Management Plan

Waste collected in the Municipality of Danilovgrad is not being separately collected or treated in any way besides
separately collected green waste. The amount of waste collected amounts to around 5000 per yeaeitigis b
disposed of in a sanitary landfill, Livade, without any previous treatment.

Table90. Waste quantities (in tons) in Danilovgrad

Year JLS Landfille Separately collected for reuse and recyclit Separatdy collected

d (recyclable fraction) bulk and green waste  Totally

collected
Livade Paper Plastic Glass Metal Bulk Green
waste

2022 Danilovgrad 4,065 1.300 5,365
2021 Danilovgrad 3,270 1.300 4,570
2020 Danilovgrad 3,801 1.260 5,061

Source: Annual reporten the implementation of the National Waste Management Plan

3.5.4.Strategic, regulatory and legal framework

Montenegro has been working to develop a comprehensive framework for waste management, aligning its policies
and practices with European Union standard$ie country's approach is guided by several key strategic documents
and legislative acts, which have evolved over time to address the growing challenges of waste management and
the transition towards a more circular economy.

The National Waste ManagememhStrategy of Montenegro until 2030, adopted in 2015, serves as the cornerstone

of the country's waste management policy. This strategy outlines a vision for establishing a sustainable waste
management system, emphasizing the importance of waste reductefficient primary waste selection, and the
development of effective recycling systems. It also recognizes the need to manage special waste streams and
introduces the concept of a circular economy approach to waste management. Importantly, the stratddightg

the significance of improving enforcement mechanisms and raising public awareness about sustainable waste
management practices.
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Building on this strategy, thédational Waste Management Plan(NWMP) 20182020 set forth more concrete
objectives and etions. This plan aimed to improve the legislative and legal systems governing waste management,
establish local planning frameworks, and introduce separate waste collection systems. It set ambitious targets,
including achieving 50% recycling of materiaisch as glass, paper, metal, and plastic by 2020, as well as 70%
recycling of norhazardous construction waste. The plan also emphasized the need for technical support and
infrastructure development to realize these goals.

As Montenegro continues to refenits approach, aew Draft National Waste Management Plan(DNWMP) for
20232028 has been developed. This draft plan proposes more advanced waste treatment methods, particularly for
materials unsuitable for reuse or recycling. It emphasizes the potenfiavaste as both a material and energy
resource, aligning with broader circular economy principles. Notably, the draft plan outlines the development of
waste management infrastructure, including treatment plants with a total capacity of 170,000 tons per yea
signaling a significant investment in the country's waste management capabili@esaplementing these waste
specific strategies, theEnergy Development Strategy 2030recognizes the potential for wast®-energy
production. This strategy identifies opptunities in using agricultural bproducts, biomass from waste, and
sewage sludge as energy sources, further integrating waste management with the country's energy policies.

The legislative backbone of Montenegro's waste management system id #ve on Waste Management This

law, which partially transposes EU legislation, is founded on key principles such as sustainable development,
proximity and regional waste management, precautionary measures, the "polluter pays" principle, waste hierarchy,
and extendel producer responsibility. It provides definitions for different types of waste (municipal, commercial,
industrial) and sets specific recycling targegiecognizing the need for further alignment with EU standardsew

draft Law on Waste Managementis indevelopment. This draft aims to enhance the efficiency of resource use,
promote circular economy principles, and ensure lelegm competitiveness. It represents Montenegro's ongoing
efforts to harmonize its legal framework with EU directives and best ficas.

At the local level, théeaw on Communal Utilitiesplays a crucial role in defining responsibilities for municipal waste
management. This law places the onus on municipalities to manage waste collection, treatment, and disposal,
typically through municipal communal utilitiesIn the context of alternative fuels, Montenegro is working to align

with European standards for Refuse Derived Fuel (RDF) and Solid Recovered Fuel (SRF). The European framework
classifies RDF as waste according to the Europeast@/List, while Directive 2018/851/EC provides conditions
under which certain wastes can cease to be classified as waste. The European Standardization Commission has
established standards for SRF, which Montenegro is working to adopt and implement.

Despte these strategic and legislative efforts, Montenegro faces significant challenges in fully aligning with EU
waste management directives, particularly th&/aste Framework Directiveand the Landfill Directive. The
country struggles with insufficient ratesf separately collected, recycled, and biologically treated waste. There is a
pressing need to set realistic targets underpinned by robust implementation strategies, build capacity across the
waste management sector, and establish proper enforcement medras.

3.5.5.Governance of waste management
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The governance of waste management in Montenegro involves a complex interplay of institutions at various levels.
At the central level, the Ministry of Tourism, Ecology, Sustainable Development and Development ofottle N
leads the development of national legislation and strategic frameworks for waste management. The Ministry of
Economic Development supports the transition to a circular economy, while the Agency for Environmental
Protection handles licensing, monitotiy and database management related to waste. MONSTAT, the national
statistical office, plays a crucial role in collecting and publishing wesketed data. The Administration for
Inspection Affairs oversees environmental protection enforcement.

At the regional level, Monten€ OT EAO AOOAAI EOEAA & 60 xAOOA 1 AT ACAI AT O
and Bar, aiming to improve waste management efficiency across the country. These centers serve multiple
municipalities and aim to centralize waste management operations.

Local governments bear significant responsibility for waste management within their territories. They develop and
implement local waste management policies, adopt plans, and manage municipal waste landfills. In major cities

like Podgorica, specialized camAT EAO OOAE AO $ADITEEA A8i 818 AT A 1 EOOT ¢
management. Similar arrangements exist in other municipalities, with entities like Komunalno l.l.c. in Danilovgrad

and Communal Utility L.I.c. in Cetinje managing local wagperations.

Beyond government institutions, a range of stakeholders contributes to waste management efforts in Montenegro.
Civil society organizations such as NGO Green Home and NGO Zero Waste Montenegro play crucial roles in
advocacy, education, and pnaoting sustainable waste practices. The business community, represented by entities
like the Chamber of Economy of Montenegro and the Innovation and Entrepreneurship Centre Technopolis,
supports the development of circular economy initiatives. Internatibnarganizations, including UNDP
Montenegro, GIZ Montenegro, and the Delegation to the European Union of Montenegro, provide valuable support
through funding, technical assistance, and policy guidance.

The current waste management situation in Montenegroegents a mixed picture. According to the 2021
implementation report of the National Waste Management Plan, the country collected 280,452 tons of municipal
solid waste, with 158,549 tons disposed of in sanitary landfills and 57,401 tons temporarily digoSaly 4,732

tons of recyclables were separated, highlighting the significant room for improvement in recycling rates. Private
companies collected an additional 23,400 tons of packaging waBtga from MONSTAT for the same year
provides a broader pepgctive, indicating that Montenegro generated about 1.5 million tons of waste overall, with
325,707 tons classified as municipal waste. The population coverage rate for waste management services reached
87.6%, showing good progress in service provisionweleer, recycling rates remain low, with less than 2% of
municipal waste recycled. Approximately 49.38% of waste is disposed of in sanitary landfills, with the remainder
often ending up in less controlled environment$hese figures underscore several kelallenges facing
Montenegro's waste management system. There are notable discrepancies in data collection and reporting
between different institutions, partly due to the lack of proper weighing equipment at many municipal landfills. The
country hasonlytw  OAT EOAOU 1 AT AZEI 1 Oh 11T AAOAA ET 01 ACi OEAA |, E
still relying on temporary landfills or open dumpsites. This situation leads to significant environmental concerns,
including soil and water pollution.

Furthermore, Montenegro lacks a comprehensive treatment method for the full range of Municipal Solid Waste
(MSW). The current system struggles to effectively separate, recycle, and treat different waste streams, leading to
missed opportunities for resource recoyeand environmental protectionLooking to the future, Montenegro
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needs to focus on several key areas to improve its waste management system. Implementing an integrated waste
management approach based on the 4R principle (Reduce, Reuse, Recycle, Redbberrmcial. This approach
should align closely with the EU's Waste Management Framework Directive, providing a clear hierarchy for waste
management decisions.

Improving data collection and reporting mechanisms is essential for effective poieking and monitoring
progress. Significant investments in infrastructure for separate waste collection and recycling are needed to
increase recycling rates and reduce reliance on landfills. The country should also focus on developing and
implementing realistic &argets underpinned by proper implementation strategies, ensuring that goals are ambitious
yet achievable.

Building capacity across the waste management sector and strengthening enforcement mechanisms will be crucial
for the successful implementation of mepolicies and practices. Promoting circular economy principles in waste
management can help shift the focus from waste disposal to resource recovery and reuse.

Enhancing cooperation between different stakeholders, including government entities, thetpraector, and civil
society organizations, will be vital for developing comprehensive and effective waste management solutions.
Increasing public awareness and education on proper waste management practices can help drive behavioral
changes necessary farmore sustainable approach to waste.

Finally, exploring and implementing innovative technologies for waste treatment and recycling can help
Montenegro leapfrog some of the challenges faced by older waste management systems. This could include
advanced sding technologies, wastdo-energy solutions, and digital platforms for waste tracking and
management.

3.6. Scenario setup

The overall research objective of this study was to explore the possibilities of usirdefired waste streams as a
source for altenative fuel production in the territory of Podgorica and the central region of Montenegro as a means
towards implementing the Green Agenda for Western Balkans.

While exploring the potential of Montenegro's central waste management region to engage imattee fuel
production, this study focused on the capital city of Podgorica, Old Royal Capital Cetinje, and the Municipality of
Danilovgrad. It is based on the data collected from the desk research and the stakeholder interviews.

The following table reficts the quantity of waste per municipality based on the waste composition by fractions,
determined by the Draft National Waste Management Plan and projections on the amount of collected waste for
2025. Data presented here are calculated based on the p¢age of their share in the generation of total waste in
Montenegro and presented in t/year:

- Podgorica 28.2%

- Danilovgrad 2.4%

- Cetinje 2.3%
Table91. Waste by fractions (in ton)

Fraction tly in MNE Podgoiica Danilovgrad Cetinje

(2025 ref. year)
28.20% 2.40% 2.30%
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Organic waste 140,598 39,649 3,374 3,234
Paper and cardboard 62,849 17,723 1,508 1,446
Composite packaging 6,164 1,738 148 142
Metal 10,593 2,987 254 244
Glass 13,564 3,825 326 312
Wood 10,284 2,900 247 237
Textile 11,772 3,320 283 271
Other 21,967 6,195 527 505
Total 78,337 6,667 6,389

Source: Authors' calculations based on data from draft NWMP

Below are possible scenarios for the production of alternative fuels in the form of RDF/SRF in rihienee
municipalities based on the data and information collected on the quantity and quality of waste and existing plans
and possibilities.

3.6.1.Scenario 0

This scenario represents the "business as usual” or "do minimum" approach to waste managementenédont

It assumes that current practices will continue, with only routine interventions planned by authorities on an annual
basis. Although aware of the Green Agenda for the Western Balkans, authorities have not yet allocated the
necessary technical anéhfincial resources, effectively postponing significant changes to future years.

To develop this scenario, waste fraction predictions for Montenegro in 2022 were utilized from the Draft National
Waste Management Plan. These predictions were used to caleulst estimated waste composition for each of
the targeted municipalities: Podgorica, Danilovgrad, and Cetinje.

The waste fractions considered potentially suitable for RDF/SRF (R&fasged Fuel/Solid Recovered Fuel)
production include Plastic; Paper drcardboard; Composite packaging; Wood; Textile.

Table92. Estimated waste quantities for RDF/SRF production

i ty in MNE Podgorica Danilovgrad Cetinje Total
Fraction (2022 ref. RDF SRF
year) 28.20% 2.40% 2.30%

Organic wate 136,101 38,380 3,266 3,130 44,777 - -
Plastic 54,329 15,321 1,304 1,250 17,874 17,874 -
Paper and 53,283 15,026 1,279 1,226 17,530 17,530 -
cardboard
Composite 9,157 2,582 220 211 3,013 9,302 -
packaging
Metal 11,726 3,307 281 270 3,858 - -
Glass 20,034 5,650 481 461 6,591 - -
Wood 8,890 2,507 213 204 2,925 3,384 -
Textile 11,188 3,155 269 257 3,681 - 3,874
Other 34,050 9,602 817 783 11,202 7,371 -
Total 338,758 78,337 6,667 6,389 111,451 55,461 3,874

Source: Authors' calculations based data from Monstat

In this scenario, a fraction of the potential alternative fuel will be disposed of in the landfill and not used for any
purpose except for the small amount that is being recycled. In Podgorica, out of waste with the potentialsede u
as an alternative fuel, a recycled fraction is presented in the table below:
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Table93. Estimated waste quantities for RDF/SRF production in Podgorica

Fraction/Year Paper and cardboard Plastic Total
(ton) (ton) (ton)
2022 1,326t 240t 1,566t
2021 1,474 t 190t 1,664t
2020 2,275t 145t 2,420t
Average 1,691t 191t 1,883t

Source: Authors' calculations based on data from Monstat
In Danilovgrad and Cetinje, there is no separate collection or recycling.

Table94. AF potential with excluded recycled materials with an average of last three years

Fraction RDF potential SRF potential Recycled

Organic waste - - -
Plastic 17,874 - 191
Paper and cardboard 17,530 - 1,619
Composite packaging 9,302 - -
Metal - - -
Glass - - -
Wood 3,384 - -
Textile - 3,874 -
Other 7,371 - -
Total 55,461 3,874 1,810
;c:llrig: potential with excluded recycle 53651 3.874 In total AF: 57,525

Source: Authors' calculations based on data from Iglai

This means that out of the total waste generated in Podgorica, there has been an average of 1,691 tons of paper
and cardboard and 191 tons of plastics per year in the last three years. If this aimeuntudedrom the potential

for alternative fuelusage,it results in53,651 t of RDF fuel potential and 3,874 t of SRF potential, or 57,525 t of

AF, which is disposed of in the landfill.

It is essential to highlight that most of the waste generated in Montenegro, especially in the area targetetthiith
study, is generated in Podgorica. That amounts to 85,71% of the total waste generated in these municipalities.

3.6.2.Scenario 1

In Scenario 1, authorities start preparing for a green transition in the waste management sector, which is in the
framework d the Green Agenda for WB. In this case, authorities provide for legislation alignment and dedicate
additional funding to the waste management sector to implement the waste management hierarchy, pilot
production marketing, and use of alternative fuel. Menegro applies the Waste Management Hierarchy in 2023,

a 25% recycling rate and AF production.

For this purpose of the development of this scenario, in the table below, there are presented quantities of the waste
fraction for each municipality targeted i this project that could be potentially used for the production of
RDF/SRF below based on the projection of waste amount and fractions for the reference year 2025. The total
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amount is taken for each fraction, possibly used as an alternative fuel (RDf/8RRiding plastic, paper,
cardboard, composite packaging, wood, textile, and other organic waste.

Table95. Waste fractions suitable for alternative fuels (RDF&SRF)

tly in MNE = Podgorica Danilovgrad Cetinje Total
Fraction (2025 ref. RDF SRF
year) 28.20% 2.40% 2.30%

Organic waste 140,598 39,649 3,374 3,234 46,257
Plastic 62,849 17,723 1,508 1,446 20,677 20,677
Paper and 61,640 17,382 1,479 1,418 20,280 20,280
cardboard
Composite 10,593 2,087 254 244 3,485 3,485
packaging
Metal 13,565 3,825 326 312 4,463
Glass 23,176 6,536 556 533 7,625
Wood 10,284 2,900 247 237 3,383 3,383
Textile 11,772 3,320 283 271 3,873 3,874
Other 21,967 6,195 527 505 7,227 7,227
Total 356,444 100,517 8,555 8,198 117,270 55,052 3,874

Source: Authors' calculations based on data from Monstat

According to this calculation, out df17,279 tonsof waste estimated to be generated in Podgorica, Danilovgrad
and Cetinje in 2030, potentialg5,052 tonscan be used for RDF, aB¢B74 tonscan be used for SRF, which makes
a total 0f58,926 tonsof possible alternative fuel. Moreover, there is a potential of approximated@0 tof animal
waste generated annually at the national level and recognized as a potential alternative Melritenegro.

3.6.3.Scenario 2

In Scenario Montenegro fully complies with the Waste Framework, implementing a 45% recycling rate. A landfill
phaseout IN 2025 is being marketed due to MBT and AF.

Since there is no cement industry in Montenegro, nor metaijuthat works at full capacity, or any company with
the permit to work on ceprocessing in Montenegro, there are two possibilities for this type of fuel:

- Development of new facilities with wast®-energy purposes (which is not highly accepted in the ¢oyn
and

- Export of alternative fuel materials.

According to the population projections and economic growth of the region, it is accepted that a moderate 12%
growth until 2025, resulting in an overall31,355 tonsof waste estimated to be generated in Poalica,
Danilovgrad and Cetinje in 2030, potentialy,805 tonscan be used for RDF addll05 tonscan be used for SRF
which makes a total 081,910 tonsof possible alternative fuel.

Finally,this study's costbenefit analysis is based on the research ahassumptions of the first scenariofor
further technical and financial calculations upon the design of the technological plant and the establishment of the
entire functional scheme for producing alternative fuels.

Regarding the selected area for the ldica of the facility, during the data collection process and the meetings held
with all stakeholders, some possible options were discussed. Several municipalities have expressed interest in
building a combined transfer station in their territory, includitige AF production plant. Regardless, none of the
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municipalities, at this stage, has the necessary financial and technical capacities to build and keep a facility of this
nature in operation. Meanwhile, in addition to these possibilities, the capacitiespatential of Livade landfill to
expand its range of services have been verified with the main focus on increasing its life expectancy, improving
environmental conditions, or implementing legal requirements regarding the waste pyramid classificatiored Bas

on this, this document analyses the landfill bivade is a potential area (approximately 5,500 m2) for the
construction of a joint plant of all municipalities that deposit waste there and that are interested in
establishing a functional scheme for thgroduction of RDF/SRby signing profitable contracts/agreements that

are winwin for all parties.

Among others, Livade landfill, due to its position and ongoing segregation processes, is estimated to possess the
necessary capacities and opportunities foonstructing a facility according to technical requirements and
concerning the existing legal and strategic documents.

3.7. Technical proposal

3.7.1.Best Available Technology for Municipal Solid Waste as Clean Fuel in Cement Industry

This section is dedicated to pidrafting Best Available Technology to use municipal solid waste as clean fuel (RDF
or SRF) in the cement industrithe Best Available Techniques (BAT) concept is an evidbased tool for
establishing emission limit values in environmental permits (ORODO). It aims to prevent and control industrial
emissions, aligning with the European Union's Industrial Emissions Directive. The effectiveness of Refuse Derived
Fuel (RDF) production can be enhanced by integrating informal waste pickers into formal yenmgig
contributing to the circular economy.

The success of alternative fuel projects using municipal solid waste depends on various factors, including waste and
industry regulations, economic considerations, technical expertise, and eeswr cooperatbn. RDF
implementation contributes positively to numerous Sustainable Development Goals (SDGs), as noted by Nabila
Shahata (2022). These benefits include improved health andasfig, reduced environmental impacts, enhanced
industrial competitiveness, dzeased waste management costs, and advancements in clean energy and
sustainable urban development.

RDF quality is crucial, given the low calorific value of raw municipal solid waste. Two main qualities are considered:

1. RDF for the calciner: 127 GJ/ton, 80 mm granulometry
2. RDF for the main burner: 183 GJ/ton, 285 mm granulometry

An innovative precombustion chamber allows kilns to accept lower quality RDF1@@J/ton, up to 300 mm),
potentially reducing preparation costs.

The proposed technologicaicheme for ceprocessing municipal waste in Livade includes:

- Capacity: 350 tons per day

- Annual production: 70,000 tons of alternative fuel

- Key processes: waste separation, shredding, screening, magnetic and eddy current separation, wind
sifting, and dryimy

The production line incorporates various equipment, including:

- Vibrating feeder
- Hydraulic primary shredder (twehaft)
- Trommel screen
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- Eddy current and magnetic separators
- Wind sifter/drum density separator

- Secondary shredder

- Dryer

This system aims to impve the quality of recyclable waste streams and produce RDF/SRF for energy recovery.
Manual separation is also employed to reduce impurities and enhance recyclable waste quality. However, this
introduces operational risks that must be managed through mopafety measures and equipment.

The process involves multiple stages of material handling and processing, from initial waste reception to final
RDF/SRF production. It incorporates principles of circular economy by allowing for the recycling of certain
components and the production of alternative fuel for the cement industry.

The implementation of BAT for using municipal solid waste as clean fuel in the cement industry offers a promising
solution to waste management challenges while contributing to susthie industrial practices.

3.7.2.Expected product quantity and quality analysis
a. Description and features of the expected output

9 Final product size: most <50mm

1 Fluffy RDF (moisture <20%);

1 Caloric value around 3000Kcal. (For optional, Use the RDF Pelletitgnsyhe caloric value can be
increased by around 20%)

b. Requirements from industry?® SRF/RDF:

E Quality for main burner

F LCV: 20 to 25 gigajoules per ton

F Moisture: < 15%,

F Granulometry: 20 to 30 mm

E Quality for precalciner

F LCV: 13 to 15 gigajoules per ton

F Moisture: 15% to 25%

E Granulometry: 50 to 80 mm

c. Other specific requirements from the industry® (Caputo 2001)

Max ash content (% by wtt. dry basis): 20
Max CI content (% by wt.): 0.9
Max S content (% by wt.): 0.6
Max volatile Pb content (mg/kg dry basis): 200
Max Cr content (mg/kg dry basis): 100
Max soluble Cu content (mg/ggdry basis): 300
Max Mn content (mg/kg dry basis): 400
Max Ni content (mg/kg dry basis): 40

28 Alternative FuelsBAT.IFC 2017.
29RDF production plants: | Design and costs. Antonio Caputo.2001
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Max As content (mg/kg dry basis): 9
Max Cd & Hg content (mg/kgdry basis): 7

The elementary analysis of urban waste in Montenegro is proof of the guarantee given by the production company,
where 82% of the average amount of urban waste is organic mass, combustible, and suitable for the production of
RDF and SRF. The remainir@fAd is inorganic mass that will be removed from the waste through manual separation
by operators or will be removed by line separators.

The minimum heating value expected of RFD /SRF will be = 2800 kcal/kg.This value will be increased by decreasing
the moigure of feed waste in the dryer.

AF production in Livade MBT is expected to be 57,525 tons/year.

3.7.3.Assessment of technical approach

Total capital investment is derived from the sum of fixed direct and indirect capital investment. Direct cost involves
costs for main machinery and equipment, their auxiliaries and installation (piping, insulation, painting, electrical
equipment and materials, grid connection, power and lighting, instrumentation and controls, process buildings and
structures, site developmentservices utilities, and provision of water, air, firefighting services); and land lease.
Indirect costs include engineering and supervision, construction expenses, contractor fees, and contingency. The
indirect cost is estimated to be about 10% of theedirinvestment cost (Narawute Srisaenga 2016).

Meanwhile, operation and maintenance costs are generally divided into fixed operating costs, variable operating
costs, and general expenses. Fixed operating costs include maintenance, operating labour,isapemant
overheads, capital charges or interest payments, laboratory expenses, insurance, and local taxes. Variable
operating cost items include raw materials, utilities, miscellaneous operating materials, and transportation.
General expenses includedministrative expenses, distribution and marketing expenses, research and
development expenses, and gross earning expenses. (Narawute Srisaenga 2016)

Table 96 - Equipment Quotation. (GEP ECOTECH company)

No. Equipment name Power (KW Quantity (set) Amount (USD)
1 Vibrating feeder TSW1548 15 1 48000
2 Belt Conveyor GBC10618 2 1 15000

Width 1000mm, Length 18m;

3 Hydraulic Primary Shredder GP16 200 1 430000
4 Belt Conveyor GBC140m2 4 1 17500

Width 1400mm, Length 12m;
5 TrommelGTS2580 30 1 125000
6 Belt Conveyor GBC10618 4 1 25000
Width 1000mm, Length 18m;
7 Belt Conveyor GBC126® 3 1 15000
Width 1200mm, Length 8m;
8 Belt Conveyor GBC146® 3 1 16000
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10
11
12

13
14

15
16

17
18

19

20

21

22

23

24

25

26

27

Width 1400mm, Length 8m;
Magnetic Separator RCY-D4
Vibrating feeder GZG150@
Eddy current separator GEClY
Belt Conveyor GBC14aD4
Width 1400mm, Length 14m;
Wind sifter FX1400
Belt Conveyor GBC14600
Width 1400mm, Length 10m;
Distributing bin
Belt Conveyor GBC10601b
Width 1000mm, Length 15m;
Secondary shredder GSD15
Belt Conveyor GBC10a2R
Width 1000mm, Length 22m;
Belt Conveyor GBC10607
Width 1000mm, Length 17m;

Rotary drum drying system HG3232 With RDI

burner and exhaust air
disposal system
Belt Conveyor GBC10600
Width 1000mm, Length 10m;
Belt Conveyor GBC10620
Width 1000mm, Length 20m;
Belt Conveyor GBC658
Width 650mm, Length 8m;
Belt Conveyor GBC6586
Width 650mm, Length 36m;
Belt Conveyor GBC658
Width 650mm, Length 8m;
Belt conveyor GBC12605
Width 1200mm, Length 15m;

Manual sorting platform GBC14005

2*3

11

55

2*110
5.5

110+132+160

2.2

5.5

2.2

11

2.2

5.5

7.5
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2 35000
1 16000
1 105000
1 21000
1 135000
1 14700
3 16500
2 42500
2 435422
1 29800
1 21800
1 830000
1 14000
1 25800
1 11300
1 45800
1 11300
1 20900
2 124500
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Width 1400mm, length 15m with 10 worker

stations
28 GEP intelligent control cabinet TOTAL POVER 1 187800
intelligent monitoring, Siemens PLC system wit APPROX 2200kW
touch screen, integral control
Full auto/Manual control (switchable)
uUsD
TOTAL 2,835,622

Source:GEP ECOTECH company

Table97. Necessary spare parts since year 0, including their cost

l-year spare parts (including spare parts in installation and testing)

No. Equipment imme Item Amount (USD)
1 Vibrating feeder TSW1548 Grate bars, springs 9170
2 Hydraulic Primary Shredder GP16 #OOOAOBO 1 AET ¢ 127925
hydraulic wearable parts
(Materials and service)
3 Belt Conveyor Rolling drums 38600
4 Trommel GTS2580 Bearing 8010
5 Magnetic Separator RCY-D4 Belts, bearings 4629
6 Vibrating feeder GZG1508 Springs 7040
7 Eddy current separator GECY PU endlesselts, bearings, oiler 6090
8 Wind sifter FX1400 Endlessbelts 13461
9 Secondary shredder GSD15 Cutters 82000
Seal flake, lifting plate, supporting 2250
10 Rotary drum drying system HG3232 wheel, big and small gears, RDF
burner wearable parts
11 GEP intelligent control cabinet Electrical components 40725
USD 339,900

Source:GEP ECOTECH company
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Explanation:

Due to the maintenance policy, companies store in the warehouse their spare parts that have a significant
impact on the production line because, in the event of damage, the time that it takes to get the production
line back to work can take a very longime (assembly specifications or shipping of the spare partsan be
delayed). The amount of USD 339,900 is due to the fact that these spare parts must be in the warehouse
because they greatly impact the process.

Considering an initial production of 25800 tons of RDF per day, it is assumed that the consumption rate of electric
energy will vary between 65000kWh/daily.

3.8. Economic analysis

The CBA was completed using publicly available data from the municipalities involved in the project and other
national sources and information from direct interviews with stakeholders and other national and international
institutions.

Table98. Data used in the CBA

Indicator Value Unit Source
Start of evaluation period 2024 Expert assessment
Endof the evaluation period 2040 Expert assessment
Exchange rate USD/Euro 0.924 Euro per unit of = https://www.exchangerates.org.uk/lUSBUR
Year 2023 ) usD spot-exchangerates-history-2023.html
Social Discount Rate (UE 3.0% Source: DG CLIMA (2021conomic Appraisal
Guidelines) ’ Vademecum 2022027
Production capacity 50,000 Tons per year = Expert assessment
RDF& SRF Average selling price, Assumption based on information from Holcem
. 27 Euro per ton .
minimum operations
RDF& SRF Average selling price, Assumption based on information from Holcem
. 60 Euro per ton .
maximum operations
RDF& SRF Average selling price, 44 Euro per ton Expert assessment
average
Landiill depositing fee in 35.0 Euro per ton Expert assessment & municipality
Montenegro
CQ; and GHG savingsom 17,890 Tons per year = Expert assessment

engaging in RDF&SRF production

Source: Authors' calculations
General Assumptions

The CBA for the proposed intervention employs an incremental approach for costs and benefits (when possible),
assessing the netffects with and without the projects. The counterfactual baseline scenario is defineshbtpri

et al. (2015ps "what would happen in the absence of the project" (assuming business as usual or a do minimum
approach). Assumptions introduced for the CBAlurde the following:

- The reference period employed in the CBA is 16 years (marked gith6] starting year 2024 and last year
2040). However, the EU guidelines for waste management infrastructure suggest a reference perie8®f 25
years (European Comnsmn, 2015).

- The EU guidelines suggest including a residual value of the investment at the end of the reference period.
Therefore, assuming a conservative approach, a residual wehisencludedat the end of the reference period
(30% of the initial invament).
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- The CBA employs the social discount rate (SDR) to calculate the net present value of future cash flows. The
EU guide on cosbenefit analysis suggests using an SDR of 3% without a national approach. In Montenegro,
there is no reference discount social discount rate. Therefore, discounting was conducted using the EU
reference rate.

- All calculations are net of VAT.

- General maintenance costs were calculated as a % of the investment.

- Operating costs build on the technical suggestions and includsgel and other unidentifiable costs.

- An incremental approach was adopted to account for project implementation's economic, social and
environmental costs and benefits. The "without the project scenario” was built considering the continuation
of the situation with a businesss-usual approach (when possible).

- Allvalues in other currencies were converted into euros using the average exchange rate for 2023.

Economic indicators. The CBA for the proposed investment project employs three widely used econom
performance indicators calculated on incremental cash flows.

- The economic net present value indicator (NPV) is a standard indicator calculated as the difference
between the discounted total benefits and costs arising from the project.

.06 B B

summed over 0 to n years.

Bh POl EAAO AAT AEEOO ET UAAO Eh A O E aodhX81 o0
Ch POI EAAO A1 OO0 ET UAAO Eh A O E aodhX81bon

n = total number of years for project duratigrthe time horizon;

SDR = social discount rate.

Projects with positive NPV are considered viable, while those with negative net present value are not.

- The internal economic rate of return (IRR) is the ratio that produces a zero value for the economic NPV. As
a rule of thumb, the IRR should be higher thar tliiscount rate used in the analysis (it creates value
added). On the contrary, the project destroys value if the IRR is lower than the discount rate.

" #
5o oo °p Eco "

- The benefitsto-cost ratio (BCR) is the ratio between the sum of discounted economic benefits and costs
over the time horizon considered in the analysis. The BCR informs us of how many euros are gengrated b
the intervention for each euro 1 invested over the time horizon of the project. The following formula
summarises the information included in the BER

B"Tp OAO

B#7Tp OAO

Bh POl EAAO AAT AEEOO ET UAAO Eh A O E aodhX81 o0
Ch DOI EAAO AT OO EI UAAO Eh A O E adhXx81Ton
N = total number of years for project duratigrthe time horizon;
SDR = social discount rate.
Based on the results obtained:
1 BCR<1.0 means that the project's costs exceed its benefits in economic terrather words, the value of
AAAE XQ ET OAOOAA EO AAEI ¢ AAOOOI UAA

" #2

30
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1 BCR=1.0 means that the project's costs equal its benefits in economic terms. Therefore, while it can proceed
with the project, its viability is uncertain. In other words, no added value is cleategEl O AAAE X Q ET OA
1 BCR>1.0 means that the project's benefits exceed its costs in economic termiher words, value is being
AOAAOGAA &1 O AAAE X Q EIT OAOOAA

3.8.1.Costs and benefits

Capital expenditure The estimated initial investment costs are abdu§D 2,835,622.00, detailed in Table 24. In
addition, replacement costs are assessed to account for about USD 339,900.00. As listed in Table 24, replacement
costs include replacing shelife equipment and spare parts over the reference period. Therefaseeper the
European Commission (2015), both initial investment and replacement costs constitute the total capital
expenditure for the realisation of the project and amount to about USD 3,022,265.00. Furthermore, the investment

is assumed to be completed ithe second year of the reference period (2025), and the replacement costs will occur

in the third year.

Table99. Capital expenditure

Investment project . Cost

(in USD)
11 Initial investment 2,835,622
12 Replacement costs 339,9@
Total capital expenditure 3,022,265
RV Residual value 850,687

Source: Authors' calculations

Current expenditure. The estimated current expenditures include costs for the facility's regular maintenance and
operationalisation (personnel, energy, anther costs) and energy used from the production facility.

Table 100 Current expenditures

Cost item Quantified Monetised Included CBA
C1. General maintenance Yes Yes Yes
C2. Operating costs Yes Yes Yes
C3. Energy Yes Yes Yes

Source: Authors' calculations

- Cl. General maintenance. General maintenance costs are estimated as a percentage of initial investment costs
(excluding replacement costs) and presented in Table 26. For the CBA, maintenanceamstssumed to
amourt to about 5% of the initial investment or about Euro 131,020.00.

Table101 General maintenance costs

1% of initial investment Euro 26,204
2% of initial investment Euro 52,408
3% of initial investment Euro 78,612
5% of intial investment Euro 131,020

7% of initial investment Euro 183,428
10% of initial investment Euro 262,040

Source: Authors' calculations
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Maintenance costs change over the reference period. For example, about 75% of the maintenance costs will
be albcated in the first three years after the initial investment is completed. In the next five years,
maintenance costs will be consumed at 95% and 100% for the rest of the reference period.

C2. Operative costs. Operational costs, including personnel, adtnatige, and other unidentifiable costs,
amount to about Euro 1 million.

C3. Energy consumption. Based on the plant size (5.5 MW) and production capacity (RDF 250 tons daily),
electricity consumption is assessed at about 8810 kWh daily (information fnm an expert). Eurostat data on
electricity prices for final nofhousehold customers suggest an average price during 2022 of about 12.81 ALL
per kWh (or about Euro 0.1 per kWh). Given the current upward trends in energy prices, a constant increase in
the awerage price for electrical enerdgr non-household consumers of 3% annudllyassumed

Estimated benefits. Table 27 summarises the benefits derived from the investment project in RDF&SRF production.
All three benefit sources are included in the cbsnefit analysis.

Table102 The benefits sources

Benefit item Quantified Monetised Included in CBA
B1. Revenue from selling activity of RDF&SRF Yes Yes Yes
B2. Increased life of the landfill Yes Yes Yes
B3. Saving on CO2 ersisns Yes Yes Yes

Source: Authors' calculations

B1. Revenue from selling activity of RDF&SRF. The products from the production process constitute the main
source of revenues in the CBA, along with other elements listed below. The market researchstsugge
minimum selling price of 27 Euro per ton to a maximum selling price of 60 Euro per ton. An average price of 44
euros per ton was considered for the analysis to assess the potential revenue generated over the project
duration. In addition, based on écurrent trend in international markets on energy prices, an annual increase

of 5% was considered. In the counterfactual scenario, without the project, it is assumed that at least 75% of the
amount of waste that could be used to produce RDF&SRF wouldrdfilled. Therefore, a revenue stream
might be assessed by employing a 35 Euros per ton depositing fee.

B2. Increased landfill life. A large part of waste disposed of for RDF&SRF production is used, so less waste has
to be deposited in the landfill, extefing its life. The landfill's extended life is assessed and monetized by
applying the same landfilling fee over the reference period.

B3. Saving in C£emissions. The expert assessment suggests that the production of RDF&SRF saves about
17,890 CO2 and GHe&nissions per yeaiThe benefits from saving CO2 emissions have been included in the
calculation of economic indicators in the CBA, using shadow prices of CO2eq from DG Clima Economic Appraisal
Vademecum 202-R027.

3.8.2.Economic indicators results

All the benédit and cost items have been assessed over the/dér reference periodlhen, a discount rate of 3% is
used to estimate the NPV, BCR, and IRR. In addition, the simple payback period indicator is included in the analysis.

The estimation of net costs and hefits on a 16year reference period and discounting using the social discount
rate of 3%, all the economic indicators presented in Table 28, suggest the viability of the investment project. The
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project presents a positive net present value, suggestingt thet benefits associated with it outpace costs for
realisation. The results from NPV are supported by results obtained from the internal rate of return (IRR). IRR greatly
exceeds the social discount rate, thus suggesting the profitability of the propwsastment. Finally, the benefits
to-costs ratio (BCR) indicates that every Euro invested in the proposed project will create value for society.

Table103 The economic indicators

Indicator Unit Value Comment

Estimated capital expenditures for realising the proje

Capital Investment Euo 2,620,398.0 interventions (including initial investment ani
replacement costs).
The NPV suggests the project is viable; thus, t
benefits exceed its costs
The internal rate of return (the one that sets NPV =
% 19% is considerably higher than the discount rat

suggesting a profitable investment.

The BCR >1 indicates that the project's benefits exct
BCR Euro 1.7 its coss. In other words, for each 1 Euro invested,
Euro of valuds created.
The investment presents a simple payback period
the seventh year of operations.

Net Present Value (NPV) Euro 2,620,398

Internal Rate of Return
(IRR)

Simple payback period 7th Year

Source: Authors' calculations

3.9. Discussions on findings

The preent case study focused on three targeted areas (Podgorica, Danilovgrad, and Cetinje), and estimations
were carried out based on the potential waste volume produced in these areas. The scenario includes establishing
a production facility for an investmentfdeuro 2.6 million, located in an area of 5,500 sqgm within the layout of
Livadei Landfillin contrast, the extension alsuild project allows this new instalment to be accommodated parallel

to the existing segregation and recycling unithe assessment shiged that from an economic point of view, the

use of waste streams for RDF&SRF production could benefit Montenegro, even on a limited scale. Meanwhile, if
additional waste quantities generated in the othexgions of Montenegro were to be included in thesassment,

the produced alternative fuels would have the potential to increase substantially (intensifying the export activity
into international markets.

Another benefit of the RDF facility is its contribution to extending the lifespan of the Livaddilabg at least 8

years, given the reduced yearly amount of waste for final disposal. Further, if alternative fuepisaessed at a

temperature above 14,500C, it could reduce a considerable amount of greenhouse gasses emitted into the air. For
instanddh OEA A1 1 O00I POEIT 1T &£ OEA ATT OAl 1& POI AOGAAA AO , EO,
CQz per year.

Some findings for further discussion include:

- Currently, the law on waste management is not being appropriately implemented. Thémyadf the new
law on waste management started in 2017 and is still ongoing. Thelbsimg process of drafting the new
law is assessed, providing an alibi for those who should have implemented the existing law on the national
and local levels, too. laddition, by-laws on different topics enabling the full implementation of the current
law are missing. Therefore, important practices like the EPR or DRS schemes and recycling practices are
not yet applicable (among other aspects).
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The National Waste Maagement Plan expired in 2020, and the strategic document provides the general
strategic framework for this sector, but the new one has not yet been adopted. Lacking a guiding strategic
framework, those in charge of the services (municipalities, communiiities) cannot adequately plan
their activities and budgets.

The EU Waste Hierarchy states that Montenegro and other countries that aspire to be part of the European
Union should implement the waste hierarchy and all necessary steps regarding wastenfogye
preparing for reuse, and recycling before waste recovery. Since Montenegro practically paused its own
activities while waiting to adopt the new law on waste management, there is a lot to do to establish the
EU Waste Hierarchy, and qoocessing is ot the highest on the list of activities to be implemented.

The waste management information system is not functional, even though it was developed due to an
international project. Besides this, there is no reliable data to feed into the system; theretioeee is
different information from different sources.

Great expectations have arisen for the new waste management law. Soon to be adopted, the new law on
waste management will, among other things, include setting landfilling tariffs (expected to beehidpan

the current level). Therefore, local entities in the waste management service will see landfilling costs
increase, and the stimulus to reduce landfilled waste quantities is expected to be higher.

Different private companies are interested in erggag in alternative fuel production. Nevertheless, the
investment is considerable, and exposure to regulatory risks makes it difficult for them to engage in such
an activity.

The Montenegrin economy relies heavily on tourism, and all economic branchéebdla the potential to

use this type of energy, such as the textile industry, chemical industry, wood and wood products, paper

and paper products, food industry, machinery and equipment, and electronic industry related to waste
production, have a minor wOA ET OEA AT 01 OOou" 6 AATT1iuU8s , AAEET C
AEAI PETT06 1T &£ Al OAOT ACEOGA &A£OA1T O O1 i1 AET x ETEEAEOO OE/
production. Yet, international markets and exporting might be an interestargd economically viable

opportunity to allocate the produced quantities.

Human resources are a key factor in waste management. In the Montenegrin case, the local implementing
authorities lack significant capacities (human and financial resources) toowepthe waste management
system.

Co-processing is recognized as waste incineration and does not have a high expectancy in the country. The
Government of Montenegro's previous plan to build one incinerator for all the waste generated in
Montenegro in 2016 as not accepted by organizations and citizens whose opinion is more favourable to
recycling. Most stakeholders believe that waste treatment in Montenegro will make it impossible for the

country to achieve recycling targets.

As for waste tyres, landfil MOOOA Cc1 &6 OEA DPAOIEO O bDHOI AAOOh COAT O
material. For specific waste streams such as waste tyres, the new Law on Waste Management defines an

EPR system, and it is expected to organize a system of collection, preparaticecfaring, and recycling

within this system.

There are ongoing feasibility projects for using biogas from the sanitary landfills in Montenegro for energy
pOT AOGAOGEiI T h AT OE ET $APITEEA , EOAAA ET 01 ACI OEAA A
AROGAT T D A OAAUAI ETI ¢ AAT OOA ET . EEHE¢h xEEAE x1 0Ol A
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processing of residual waste. No feasibility study has been conducted to assess alternative fuel
production's potential. A feasibility study is ongoing toprocess the sludge from the Municipality of
Budva, and there is a plan to construct a new wastewater system in Podgorica with a-twastergy
system for the sludge.

- The ash generated through potential gocessing is categorized as hazardous wastied Montenegro
has no adequate solution. Montenegro still has problems with the hazardous waste generated through the
work of the industry in the last 20 years and is still dealing with it.

3.10. Preliminary conclusions and recommendations

Waste management pges significant social and environmental challenges for Montenegro. There is an inadequate
regulatory and strategic framework to support effective waste management services at both national and local
levels. The Law on Waste Management has been in devedmprfor seven years but has not yet been adopted.
Furthermore, relevant stakeholders, including those responsible for implementation such as communal utilities,
have not been properly involved in the preparation process. The National Strategy expire@0n&@d new local
waste management plans have not been developed or adopted.

Currently, Montenegro is not applying the waste hierarchy at the national or municipal level, including in the capital
Podgorica, the Old Royal Capital Cetinje, and the Munidipalf Danilovgrad, which were the focus of this study.
Recycling targets set by law have not been achieved within the planned period, and municipalities lack separate
waste collection systems. They do not select separate waste streams that could be cecikdiditionally, there is

a lack of adequate data on different waste streams for collected waste in the country, including the targeted
municipalities. Numerous illegal landfills exist across the country, containing various types of waste.

There are onlywo sanitary landfills, one in Podgorica covering the central region and one in Bar covering the

01 OOEAOT OAcEiT18 7AO0O0A CAT AOAOGAA ET OEA 11 O00EAOT DPAOO 1
landfills, which are not sanitary. Publicthorities have not prepared any Waste Prevention Programs or Extended

Producer Responsibility (EPR) schemes for different waste streams such as plastic and waste tires.

To address these issues, Montenegro should approve the new Law on Waste Managenwminfpih thorough
consultation process with stakeholders and in alignment with EU Directives. The regulatory framework must be
completed with all necessary bylaws to enable its implementation. Renewing the strategic framework with a
National Waste ManagemeérPlan is essential, paving the way for the renewal and implementation of local waste
management plans.

The implementation of Extended Producer Responsibility (EPR) for businesses should be prioritized to reduce their
medium- to long-term environmental fodprint. An already developed waste information system should be
implemented and populated with relevant and accurate data gathered by local communal utilities and private
companies. Standardization and methodologies for data collection must be establighedsure reliable statistics

for the waste management sector.

Engaging different stakeholders, including institutions and organizations, in awarergssig campaigns about

waste management practices and their contribution to environmental protectiocrigial. lllegal dump sites and
temporary landfills must be closed as soon as possible. Action plans should be prepared for processing organic
waste, which accounts for more than 40% of the waste generated in Montenegro. Inert and green waste must be
sepaately collected.
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Private companies collecting waste and operating without adequate permits should be supported and included in
official waste management streams and operations. Local communal utilities should extend their services to a wider
area, increas¢he percentage of collected waste, and renovate their capacities, including vehicles and containers.
Introducing incentives for home composting, especially in rural areas, and encouraging recycling practices are also
necessary. Finally, waste generatioeduction practices, such as establishing low plastic zones, should be
supported to foster a more sustainable environment.
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4. North Macedonia

Assessing the State and Impact Towards Just Transition Process in the Energy Sector in
North Macedonia with Territorial Focus on the Southwest Planning Region

4.1. Introduction

TheRepublic of North Macedonia (RNM) is on the path towards EU accession with the goal to become a member

state. The country has only very recently started the screening proecessEOAO 11T OA OEAT A AAA
recommendations for opening up the negotiatisr{i.e. 2004 signed the SAA, since 2009 EC recommends a start of

the negotiations, and in 2022 the screening process noted the start of EU membership negotiation process).

RNM, is facing the challenges of transitioning towards a greener, more sustainablenergy future. This
endeavour entails large magnitudes of effort restrained by myriad of limitations, nonetheless one of the larger
steps involve coal phaseout which means starting with decommissioning of the coaffired thermal plants.

By aligning with thegoals outlined in the GAWB, RNM seeks to leverage its natural resources, innovative capacity,
and stakeholder collaboration to navigate the challenges and capitalise on the opportunities associated with the
transition towards a greener and more resiliehi AOCU OUOOAI UAOh AAEAET ¢ O OEA E
This shows the relevance of the research for identification of the current status and developments as well as

challenges and opportunities presented by the staftray from coalbased energ production while focusing on
territorial sociceconomic impacts of the transition in the Southwest planning region (SWPR).

The research gives an overview of the current situation via presenting the status of the energy and climate policies
and assessesow and to what degree the energy transition policy plan(s) fit in the territorial and just aspects. The
research focuses on a territorial perspective of a specific plesed effects in the SWPR of RNM and places into
perspective the importance of engy transition and decarbonization to bring energy security, but more
importantly to incorporate proper backing with social justice and benefits of the placéased approach which

is often neglected.

The possible implications on the soedzonomic aspectithe SWPR, a lagging region compared to the rest of the
country, are being closely examined. In the SWPR, one of the oldest and most obsolefaaledlthermal plants,
TTP Oslomej, is located and is tfiest in line to be retired.

The current strategidramework and policy discourse of RNM concerning green transition are focused on the
decarbonisation. The energy sector is considered as the most urgent, through coal ptadingransition from

coal to renewable energy sources (RES) presents theorbtiaad practically a blend of variety of opportunities as
well as obstacles.

Nevertheless, achieving full economic and social advantages demands a holistic and inclusive approach. The setting
up of a proper governance structure and the collaboration amtieggovernmental entities, industries, and local
communities is essential to set up environment for a smooth(er) and fair(er) transition to a sustainable economy,
which are leveraging territorial and plad®msed potentials (incl. skills, and knowledgeh the formal decision

making mechanisms.

The current policy setip and governance structure in RNpMvhich is in the onset of formal establishment and not

UAO OiI PAOAOGEITAI 8 j xEOE OPAAEALAEA EIi Pl Al AT OWAAD RAA A AIGIEA A 1O
it is considered and perceived to be very tdpwn, lacking various aspects, among which is the plbased and

bottom-up inclusive approach. Furthermore, it is perceived to be externally pushed i.e. though the initiatives,
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ET OAOAOBAOAS AT &I @&DPDPI OO AOIT I DPOEI AOEI U OEA ET OAOT AOD

institutions.

Therefore, the research findings can contribute to the process of policy making and to a degree in the legislative
processes because it gives backempirical evidence that there is a need to incorporate specific taiaide
programs that will reflect the capacities, skills and knowledge of the specific place in designing an approach which
considers both, social and economic implications of coal phasiuig rather than the design of a generalised
approach. It should address the needs of groups affected by the transition to foster acceptance of coabphase
policies.

Furthermore, it notes the suggestions for policy setters, of the necessity to integuest transition measures into
coal phaseout strategies by robust interactions between the central with the local/regional authorities, as well as
broad stakeholder engagement and inclusion, all to enable enhancement of both legitimacy and feasibility o
transition process.

Contribution to the Decarbonisation Green Transition Pillar & the Just Transition Strategy

The research contributes significantly to the Green Agenda for the Western Balkans, particularly in the area of
decarbonization. By focusg on the socially just and inclusive processes, this research sheds light on the
development of national and local policies, with a specific emphasis on the VKRRvoO area.

The research also delves into governance and secmnomic assessment, mirmimg the EU's transition practices

for developing placebased just transition plans. This includes identifying and assessing the level of preparedness
and approaches taken so far, as well as plans undertaken to consider theesmiomic impacts of trantbning

away from one of the oldest TPPs in SWPR.

This research case specifically also contributes to key policy frameworks: i) Energy Strategic Policy Framework: by
providing a comprehensive analysis of the seemnomic impacts of decommissioning TPR®IS aims to assist

in shape a more effective energy strategy for the region; ii) Just Transition Policy and Strategic Framework: The
research identifies possibilities for practices for a socially just transition, ensuring that local communities are not
left behind as the region moves towards a more sustainable energy future; iii) Climate Action Policy: By assessing
the readiness of SWPR to transition away from fossil fuels, this research informs climate action policy and
encourages policymakers to priorg environmentally friendly alternatives. By addressing these key policy
frameworks, this research plays a role in supporting the Green Agenda for the Western Balkans and driving
meaningful change towards a more sustainable energy future.

Contribution to improved policy-making at national/regional/local level and relevance to local/ regional
stakeholders

Contribution Results National policy making Local policy-making

Central vs. local governanc Governance structure should be mor The local authorities especially the LSGU ne
(dis) balance open, perceptive and inclusive of th to be more proactive, (to undertake) inclusiv
local (place) needs of the region and and strategic role; to be innovative (economi
local policy makers and a just, green, etc.) in pgtioning themselves in
stakeholders. the transition process

(Lack) Communication
channels among stakehders
and consensus
Purely financial benefits/costs ar Purely financial benefits/costs are different ar
different and contradictory when contradictory when compared to scenaric
Sociceconomic vs. financia compared to scenarios which are soci which are socieeconomic sensitive and loce
benefits economic sensitive. authorities should be innovative and proactiv
in supporting the transibn process.
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4.2. Methodology

The overall objective of the case research is to assess the potential impacts of the just transition of TTP Oslomej
though designing and assessing different scenarios within the current policy and plans, frorresociomic and
territorial aspect for the SWPR.

Thus, the central research question is: what is the potential {mahgterm regional socieeconomic impact from
implementation of just transition scenario for TTP Oslome;.

Table104. Research gastions, activities and methods

Scenario 0z Business as
usual- Closure of TPP
Oslomej by 2027 without
Transition z baseline

Scenario 17
Decommissioning with
Technical Activities and Just
Transition (by 2040)

Scenario 2- Decommissioning with
Just Transition via Partial
Renewable Energy Substitution
(RES/PV) and Labour Transitioning

scenario
(by 2040)
Ov_era_l | research Assess the territorial socieconomic impact of the just transition of TTP Oslomej scenarios (within current pc
objective context)

Central research

question What is the size and what are the potential letegm (15 years)regional socieeconomic impact from the

implementation of just transition scenario of the TTP?

Sub-questions: . . . - - N
q 1  Whatis the current state of and the degree of aligent of the just transition policies of North Macedonia, wit

the EU?
1  What is the size of the regional soed@onomic contributions of the energy sector on the regional SW
AATTiTi1TU0U 01 AA AEOAAOI U AT A ET AEOAAGulossesti DAAOAA
1  What are the economic costs and benefits (identification, scope, and size) of the baseline scenario
decommissioning of the coal TTP with inclusion of just processes and possibly partial substitution of €
production with RES?
1  What are (identification
& quantification) the

What are
quantification)

What are (identification 1
& quantification) the

(identification &
the assumed

assumed local/regiona assumed local/regiona local/regional effects, costs an
effects: costs and effects, costs and benefits, on the economic
benefits, on the benefits, on the regional production (value added) fromr
economic  production economy (value added JT decommissioning and in

(value added: direct anc from proper addition substitution of the
along the supply chain; decommissioning  of energy production (partialjvith
from only retiring TPP TPP Oslomej which RES/ PV of TPP Oslomej?

Oslomej? includes JT processe What are (identification &

1 What are (identification through labour support quantification) the assumed
& quantification) the measures? local/regional social effects
assumea local/regional What are (identification costs and benefits, on the labou
social effects, costs anc & quantification) the market (direct and indirect
benefits, on the labour assumed local/regiona employment) from JT
market  (direct and social effects, costs anc decommissioning and
indirect  employment) benefits, on thelabour substitution of the energy
from onlyretiring of TPP market  (direct and production with RES / PV of TP
Oslomej? indirect  employment) Oslomej?

1 What are other socio including just aspects What are the assumec
economic costs from from JT local/regional effects, costs ant
operation from only decommissioning of TPF benefits, on the environment
retiring of TPP Oslomej: Oslomej? (GHG emissions) from J
Environmental costs, What are other costs & decommissioning and
Social -  workforce benefits from operation substitution of the energy

transition costs, Health
costs, etc.

and proper
decommissioning of TPF
Oslomej: Environmental

production with RES / PV of TP
Oslomej (identification &
quantification)?
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 What are the other costs, Sociat workforce { What are the other elements

elements that have transition/resklling that have impact on the effects
impact on the effects, costs, Health costs, etc. costs and benefits from the J°
costs and benefits from § What are the other decommissioning and
retiring TPP Oslomej? elements that have substitution of the energy

impact on the effects, production with RES / PV of TP

costs and benefits from Oslomej?

decommissioning and J1

activities of TPP

Oslomej?

Source: Authors

The research was structured around addressing the central question of understanding theesociomic impact
of decarbonising and phasiagut coal of TPP Oslomej in SWRRRNM.

There are several reasons for choosing this specific case. Some of the reasons are the urgency/tinadirtiees

TPP is being first in line for retirement of the two TTP©slomej and Bitola. The TPP in question was already
supposed to be reted (set in policy strategic docs) however still operates with increased production Ievéeke

DAOO DPAOEI Ah OEAOA xAO 11 OPIATS 10 AgsEi 06 01 1 EOEC
AT T OEAAOAA A cCci 1 A OEdtdarethbcesénfyEetorndreaddi i e liRelihbde, ad #ETPP
Oslomej contributes significantly less to the national energy production, and the coal reserves are depleted, it can

be retired without posing significant disturbances to the energy security.

¢

p>N

The primary goal was to conduct a comprehensive assessment of the potentiatéomgregional socieeconomic

consequences resulting from the closure of the TPP Oslomej in SWWHeRaim was to gather evidence to support

a policy option that includes just transition actions for the affected workforce, advocating for a more

sustainable approach instead of a simple shutdown of operations by showcasing the possible effects of both

options. Nevertheless, our goal was not to present rigorous quantification &f tiptions (as there are limited

resources for such an endeavour) but rather to provide a comparison that pinpoints towards the direction and to
GEOA AT T OEAO AOCOiIi AT O mIi O OEA TAARAOOEOU &£ O EFAG®O EI PI A
best socieeconomic option for the region, stressing the importance of implementation of timely policies and

actions that incorporate a wellesigned just transition actions as most beneficial in the long run.

To achieve this objective, the study utidid amixed-method research approach combining direct quantitative
methods with qualitative content analyses. The research focused on evaluating current policies and efforts in the
realms of energy, climate action, and just transitions. This approactwaliofor a thorough examination of the
impact of decarbonization efforts on the local economy, and the workforce, while also considering the
implementation of measures to support a smoother transition for those that are affected.

U By using a mixegnethod appoach, the study sought to gain a comprehensive understanding of the
consequences of transitioning away from coal fuelled energy production at TPP Oslomej. Through a
combination of quantitative data analysis and qualitative assessment of policy effortsstat@holder
perceptions of the process, the research aimed to provide deeper insights into the-socmmmic
dynamics and the viability of implementing just transition measures in the area. This method allowed for
a more thorough evaluation of both thedsantages and hurdles linked to the transition, enabling the
development of welinformed policy recommendations based on a holistic assessment of the situation.

The socieeconomic analysis includes an evaluation of the regional economic fundamentalshangadiness for
the transition process. It provides a comprehensive overview of the semimomic characteristics of the coal
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dependant region, identifying potential impacts of transitioning towards decarbonization on the economic and
social sectors.

The analysis encompasses an examination of relevant policies that directly and indirectly impact the workforce
affected by the transition, emphasizing the importance of policy analysis in framing the research context.

Qualitative data included information ghered through conducting interviews with stakeholders particular and
especially among policymakers to understand how the transition is affecting jobs, local economies, and social well

being.3!

i

In a first step, the focus is on grasping the direct and iradiigterrelations of the sector (coal production
energy sector) with the other economic sectors in the SWP region. Accordingly, in order to derive more
accurate estimates an inpttutput model analysis (IOM) tool is applied to derive the direct and intlirec
impact estimates for the variables of regional economic value added and indirect labour. These are used
then as input in the next step for further scenario development.

After estimating the indicators for the regional economy, for the scenarios, a §BAnducted through
constructing and estimating the costs and benefits, not only from purely financial aspect but incorporate
the social and economic components though inclusion of selection of costs and benefits associated with
the three different scendos. Estimates on the monetization of the costs and benefits are derived on
statistical data, literature review and based on viable assumptions within array of strategic, policy and
other documents concerning RNM and TPP Oslomej (various reports).

In the process of estimating the possibilities for the case in question, a CBA was employed to estimate
and sum up the costs and benefits of several policy or scenario alternatives, and to compare these by
converting the costs and benefits into present value \MBased on this, support and policy alternatives

are proposed to highlight the positive effects that can be achieved from the social safety net alternatives,
for a more just transition process of TPP Oslomej

The governance readiness assessment combineskdresearch with senmstructured interviews to review EU,
national, and (possibly) regional and local climagated strategies and regulatory documents. Interviews were
conducted with policymakers at national, regional, and local levels to capture sivegrspectives and insights.

i

i

Primary data collection involved serstructured interviews with key stakeholders at policy,
implementation, and beneficiary levels.

Secondary data sourced from: State Statistical Office (SSO) of North Macedonia, includiaged
Labour market survey (nepublicly open data), national and regional environmental, economic and
social related data were used, to inform the analysis. S@tonomic impacts are linked to
decarbonization through-D using the most recent availabystem of National Accounts (SNA) SIOT
tables and modelled across the scenarios. A range of qualitative but also quantitative data are sourced
through the use of public information act requests (RAPI) directed to and provided from the national
state-ownedelectricity producer (ESM) in which auspices the specific power plant in question.

3INote: In the next period this will be extended vigitus groupdiscussions with other local stakeholders specially to
validate the identified costs and benefitad the perception of the inclusion in the governance and deugsiamg

process

147



Horizon Europe ProgrammeHORIZONWIDERA2021:ACCES$2-01
Deliverable 4.5_%*t research study report

Data Collection Methods

Document Desk Analysis involved reviewing official reports, policy documents and strategic framework
documents, legal framework documents and C&6d international subject related documents and publications,
research documents, policy studies, media articles etc. related to the thermal plant and the coalqiizisethe

WB region, country, and specific to TPP Oslomej. The document analysis idiassennderstanding the context,
regulatory framework, and public discourse surrounding the transition.

Secondary data analysisogether with the document desk analysis was essential in designing-theahd CBA
models. The secondary data were assesaad used from the official statistics, government databases, academic
journals, organizational reports etc. Rationale: necessary for designing the models in defining inputs and
assumptions for the scenario design.

Semi structured interviews are selectéa collect indepth qualitative data from key policy makers to gain specific
insights on the subject: experiences, insights, and concerns regarding the process of transition. Interviews helped
in exploring the complex policy factors on the feasibility antplications of the transition in the region. They
offered more nuanced policy and governance relations and perspectives for the context beyond the publicly
available information and discourse.

Surveyswereused to gather quantitative data on stakeholdepgrceptions, attitudes, and preferences related to
the governance of transition, risks from insufficient stakeholder engagement and perception for implementation
of the placebased approach and levels of stakeholder engagement.

The research employed a neprobabilistic sampling strategy for both serstructured interviews and surveys,
focusing on participants with specific knowledge and expertise relevant to the study's objectives. For the semi
structured interviews, participants were deliberately seletteased on their roles as policy makers, implementers,

or direct supporters of the just transition in the region. This targeted approach ensured that interviewees possessed
in-depth knowledge and experience pertinent to the research questions. Simildwystirvey sampling technique
targeted individuals wellnformed about the green transition process, including representatives from central and
local government, civil society organizations, and field experts. By utilizing this purposive sampling mettad-for

data collection techniques, the study aimed to gather rich, relevant insights from key stakeholders and informed
individuals, enhancing the quality and depth of the data collected on the just transition and green transformation
processes.

Data Analysis Procedures

The research employed a mixedethods approach for data analysis, combining thematic analysis, statistical
analysis, and content analysis. Thematic analysis was used to draw conclusions fromstigertired interviews on
specific themes suclas policy design, governance, structures, mechanisms, intergovernmental collaboration,
strategic plans, and obstacles. Statistical analysis techniques, including descriptive and inferential statistics, were
applied to analyze survey data and present vistgpresentations where needed. Content analysis was utilized
throughout the desk research to interpret data from various sources, including documents, reports, and legislative
frameworks.

The research instruments included Cdsenefit Analysis (CBA) anddut-Output (FO) modeling. The-D approach
employed regionalization of national inptdutput tables using local quotients to estimate regional coefficients.
This method was used to compute multipliers for jobs and vadded, which informed the CBA assptions. The
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CBA followed a threstep approach: defining requirements and assumptions, obtaining and systematizing data,
and analyzing monetized costs and economic benefits for each scenario option.

Ethical considerations

Ethical considerations were pritized throughout the research process. Participants were informed about the
study's purpose, objectives, and scope, and their consent was obtained prior to participation. Confidentiality and
privacy protection measures were implemented, with personabinfation fully anonymized. In rare cases where
institutional representatives expressed personal opinions contrary to official stances, these were either omitted or
fully anonymized if deemed relevant to the research.

Limitations and challenges

The study &ced several limitations, including data availability and quality issues, challenges in stakeholder
representation, and the influence of contextual factors beyond the study's control. Time and resource constraints
also limited the scope and depth of thesearch. To address these limitations, the researchers relied on multiple
data sources, applied triangulation methods, and prioritized research objectives based on available resources.

The research findings and policy implications are contgpécific, whit limits their scalability to other regions.
However, by combining different methodological approaches and contextualizing the findings within the local
context, the study aimed to provide a robust and comprehensive analysis of the-esooimomic impact othe TPP
Oslomej phaseout.

While the research generally adhered to the planned timeline and activity schedule, some activities were completed
ahead of schedule, while others were postponed due to various contextual reasons, external dependencies, and
methodological adjustments. These changes were documented in periodic activity logs to maintain transparency
and accountability throughout the research process.

4.3. Policy and Legal Context
Current energy landscape in North Macedonia

Fossil fuels continue to play significant role in North Macedonia's energy mix, with electricity generation being
the primary contributor to the country's greenhouse gas (GHG) emissions. The domestic energy production in RNM
indicates a trend of decreasing production and increasegddrh dependency?. Recently, there are indications of
gradual dependency decrease on cdsed production, nevertheless the contribution of the cfiedd thermal

power plants (TPP) is still contributing to around 70% of the domestic production (ERC, 2023)

The production of the electricity by the coélelled TPP Oslomej, situated in the Southwest planning region
(SWPR) contributes with less than 5% of the total domestic electricity production (ERC32@23he same time,

RES contribute to around 29% the energy productioff predominantly from hydropower (25% hydropower, and

4% from solar, wind and bio sources cumulatively). Coal's heavy use in energy production, widespread reliance on

32The producton of electricity of JSC ESM in 2021 compared to 2010 has decreased by 50%.

33Production contribution fory2022, which has drastically increased in 2021 and 2022, after gradual decrease starting from 2012 to 2020; local
coal reserves have been depleteddathe increased production is fueled by externally procured (imported) &aérgy and water services
regulatory commission of RNM (ERC), Anniggdorts, 023)

34RES electricity production is variable on an annual level, foremost due toyith® power pants capacities.
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wood and coal for heating, and elevated levels of pollution froam&iportation all play a part in air quality problems
and total emissions. Electricity production accounts for approximately 60% of total greenhouse gas emissions,
while the transport, heating, and agricultural sectors each contribute with around 10% (MdERB).

In addition, North Macedonia has an aging and outdated energy generation infrastructure that heavily relies on
fossil fuels. This poses a significant challenge but also offers the potential to improve energy efficiency and security.
The country las set ambitious targets for reducing greenhouse gas emissions, with a strong emphasis on
advancements in the energy sectrMeeting these goals will require substantial reductions in emissions across alll
economic sectors, particularly focusing on the ege industry. Following the European Green Deal (EGD), and as

a contracting Party of the Energy Community (EnC, 2006), North Macedonia has committed to working towards
achieving climate neutrality by 2050 while also matching current per capita GDP |dvetene neighbouring EU
countries (MoE, 2019, Energy Development strategy). In 2021, the country pledged to reduce GHG emissions by
more than 50 percent compared to 1990 levels by 2030.

Progress in reducing GHG emissions and air pollution has been linTitedcountry, however, has paradoxically
increased energy production by reviving older energy generation capacities in response to the recent energy crisis.
In the onset of the energy crisis RNM derailed from past policy efforts and instead of decreasioigdised the

coal fuelled energy production. However, at the same time there has been accelerated private investments in RES,
particularly in photovoltaics (PV¥) This last development is in line with the decarbonization strategy efforts for
increased ES share, and the overall Enhanced National Determined Contributions (MoEPP, 2021a; MoEPP, 2021b)
objectives outlined in the energy and climate strategies (MoEPP, 2021c).

Decarbonization policy landscape in North Macedonia

The national and sectorial stragic documents provide direction for decarbonization efforts in the energy sector

(MoE, 2019), with the aim to create integrated internal energy market which is more efficient, environmentally

friendly, and competitive in supporting the economic growthELA x EOAR OEA AT O1 O0OU8 O Al Ei A
documents (MoEPP, 2021c) outline the commitments to mitigation and adaptation. These decarbonization plans

hinge on the expansion of RES (mainly hydropower plants and PVs), to reach 38% of gross ensugyption

from RES by 2030 and the goal for RES in the electricity sector production to reach 66% by 2030. Nevertheless, the
investment needs to achieve these targets are large with ambitious investment agenda in plaedwo crucial

strategies for climag¢ action and energy (MoEPP, 2021c; MoE, 2019) as the most comprehensive documents
outlining climate change measures including the plans for decarbonization & adaptation, estimate capital
investment needs (both public and private) in the range bdthT QXR8Y AEI 18 O QQi 8X AEI
would be 4.38.0% of the annual GDP (Y2023). The viability for securing and leveraging funding of such a colossal

sizé¥” is questionable given the history of the outturns of such ambitions failing toceffete fast or at all. For

instance, it had been already set that the decommissioning of TPP Oslomej to have taken place in 2021, which did

not occur and has been postponed yet again. There is no guarantee that the region will abide by theanjting
commitment on the legacy coaluelled power plants as in 2021 the EnC initiated legal cases against four of the WB
countries for breaching emission ceiling (EnC, 2021).

It is undoubtedly that the success of decarbonization via coal phagiriglas well as d¢ter climate adaptation
endeavours) by large will be determined by the local adaptive capacity. The complex nature of the interplay

35|n 2021 the country pledged to decrease GHG emissions by more than 50 percent by 2030 (compared to the1990 levels).

36 According to ERC statements, durisgdWw¥ AT A wowQh YYX 7 1TAxi U Ei OOAT 1 AA AT A T PAOAOGEI T
152 MW in 2022).

37This raises another flag of caution as the PIM processes are weak and the past paints a picture of investment outlays hawebeen

efficiently nor effectively been realized with significant capital budgeting bias.
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AAOxAAT OEA AAAPOEOA AAPAAEOU Al A O&&idlef@msiadd Anydgerdedtl 1 O /El (
Thus, EA 11T OA 1T ET AEOI EO OEA ADPDPOI AAE EI xEEAE OblI AAAOGSE O
better it will be for effective actions to be takeffhe transition design or conceptualization of the overall green
transitionsbased on a speciiplacebased aspects are still lacking in the country. The advancement on a policy

level yet considerably determined by the tajpwn central level, can be noted in the national document Just

transition roadmap (MoE, 2023b) and the Investment plan for bwated coal transition (MoE, 2023a) which

envisage the closure of the plant as most viable option coupled with intentions for replacement of energy with PV

RES.

4.4, Theoretical framework / literature review

4EA OAOI OEOOO OOAT OEREINTSI W ABEA OO MAE @+ IO AETEAICO DEGRA
KROAAOGET C ARAAT O xi OE i DDPI 0081 E GHR Origihating in thd WIDEh e ldtel 1 T A
1990s and 2000s, the ICFTU incorporated the concept into climate discussion)asizing the necessity to

address employment concerns arising from the decarbonization of economies. Initially it was focused on "justice

for workers" and later on the concept evolved to encompass broader principles of equity in transitioning towards
environmentally sustainable economies. It typically applies to economic contexts dominated by industries with
significant environmental impacts, where a large portion of the population is employed in these industries, and the

local economy is heavily reliamdn them. Nowadays more widely and broadly underscores the importance of

ensuring widespread and equitable distribution of benefits and minimizing the burdens of adjustment across
countries, communities, and population groups during the transition (IRBN®, 20219

Transitioning away from coal in energy production stands as a pivotal element in attaining regional and global
carbon neutrality goals (as per Paris Agreement) which is requiring a swift reduction in coal usage. This shift entails
reallocatingresources and reshaping employment landscapes, potentially leaving workers stranded and affecting
communities. Nationally, this transition is anticipated to yield socioeconomic and distributional ramifications, and
especially in the two coal dependant regs Southwest and Pelagonia where the two thermal power plants are
located.

TPP Oslomej is located in municipality of Kichevo in the SWPR. The closure of coal mines and coal field power plants

EO AT 1 OEAAOAA O1 AA A OONWiduBl housBhbldsOanilidss comdn@nitiEsQandElGral ET D A A
governments. Understanding and effectively managing this transition is crucial for ensuring its fairness andjustice

The theoretical and empirical literatufé extensively discusses the socioeconomfteets of coal pashing out,

however the governments and the private sector often overlooked these impacts, as argued due to lack of
TAAAOGOAOU OO1I AEAT DPAOA&EI Of AT AA AAPAAEI EOEAOS EsA8 O AE
risks and trends associated with the transition (World Bank, Z8R2Additionally, while governments typically

mandate exante impact assessments, the experience shows that the focus has been on the environmental

®) .,/ h wowwh O' AT AAO ANOAI EOUR 1 AAT OO AT A A EOOO OOAT OEOEIT A& O Alldh
P4aEA AITAADO 1T &£ OEOOO OOAT OEOET ] viile thé dbtividt MAzAcCCAi AT, i diedit@odinknd theddr.i1 1 O ET  OF
%EOAT AAOCHh woXisEO*KIOIOA MEDA1T0E OBE & @B 600AT OEOET 18 xAO AOAAOGAA AU OOAAA
©)y2%. 1 AT A ),/ h wowxh Q@RATBAIAA2Z AOBAAOCOWRIM B8 RQAIOS
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rehabilitation and site/location decommissiorgrrather than addressing the socioeconomic transition (Owen, et.
al,2018%).

Government policies play a crucial role in shaping the socioeconomic impacts of power plant retiring. However,
each region and locality has its unique characteristics, thus talloneasures are necessary to facilitate a just and

fail transition. The presence or absence of suitable government policies and regulations significantly influences the
social outcomes and the socioeconomic effects, and vary depending on whether the affacta is diverse,
developed economy or it relies heavily on the coal plant which is undergoing closure (or repurposing). It's thus to be
expected that regions dependent on a single industry (not diversified miodastry) will face challenges in
adapting.On the bright side moving away from coal can unearth new opportunities, and identifying and effectively
managing these opportunities is key to laying the groundwork for sustainable development in the long term.
Nonetheless, there are limited detailed casteidies showcasing such successes (Bainton et al.*20Th the other

hand, there is evidence suggesting that poorly managed transitions can have enduring negative effects (Beatty,
20199).

Generally, the multifaceted and evolving nature of the social@nsions surrounding power plant closures renders

them unsuitable for conventional project management approaches employed in the physical decommissioning
process. Thus, these social aspects necessitate specialized attention. The closure or tfieedoabwer plants

(TPPs) is not a onetime event but a process of extended period that can span from several years to as much as
decades, particularly when they are the backbone of the local economies and communities. There's a growing body
of good practice guidéhes addressing the social aspects of closure (eg. Wuppertal Institute*2022rld Bank

2020%)

Irrespective of the unique attributes of individual countries or regions, the conceptualization of energy transition,
sufficiently addressing the imperatives ofustainable development encompassing decent work, regional
development, and social equity, stands as a fundamental requirement for formulating local, regional, or national
action plans (Sharpe and Martindzernandez, 2021).

Transition to a greener and engy-efficient, renewablesbased power sector in the North Macedonia should be
relatively easy as there are not many TPP capacities. Nevertheless, the country notes decades of underinvestment
in the energy sector and delays of coal phasing out, thus thgitepenergy sector. The fact remains that the energy
transition faces obstacles some of which are evidently the large coal dependence (thus energy (in)security) and
relatedly the politics for energy in general.

A crucial aspect of achieving the energyrisition to an environmentally sustainabfegreen transition, is a largely

a matter of justice, as people which are either directly and indirectly affected in the particular territories are in
vulnerable situations, and stand to suffer the most, therefthe way and approaches of how it is to be done
matters vastly. Although these transitions are necessary and at this point only a matter of when and how, (not if) a
top-down approach is not generating effective measures fast enough and to the desired (e, 2020; Rogelj

et al, 2016; Schindler, 2019, etc.) and the speeding up on the coal hasevill need further efforts of political
action. The importance of local communities is central in energy just transition process, as it is more importantly o

“/ xATh 8 AT A $8 +Al Ph woxnh O-ETA AIT OOOA AT A O AEAI liydnAMnig, O1 AT AAq £
Sustainable Miners Institute, The University of Queensland: Brisbane.

s AETOTT AT A (11 ATTAAR woxnh O! AOEOEAAI OAOEAx iz&Z80EA OI AEAT AOPAAC
w AAOOUR #8h &1 OEAOCEI TR 38 Al A WEXARG 84 81RO AUED XA AR AD 4Ailgen BEGIMOGNO d,iT £ x © k & A
content/uploads/2019/10/Th&tate-of-the-Coalfields2019.pdf.

4TWuppertal Institute (2022). Just Transition Toolbox for coal regions. Available at: https://www.coaltransaibsx.org/

48 World Bank (2020). Mine closure A toolbox for governments. Available at:
https://documents1.worldbank.org/curated/en/278831617774355047/pdf{MiogureA-Toolboxfor-Governments.pdf
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how the process of energy transition is being managed while not only when and if the set targets and objectives are
achieved (for example see Van Veelen & der Horst, 2018; Hess, 2018).

There are more than a few approaches to estimating the costs aneéfiisrfrom coal phase out and the economic
impacts of the transition. One of these is through the use of a cost benefit analysis (CBA) as commonly used in the
efforts to quantifying the effect of policies to initiate debate for designing public policiesraot only for coal plant
decommissioning or repurposing but in other energy related fields (e.g. Arrow et al., 1996; Dietz & Hepburn, 2013;
Jindal & Shrimali, 2022; Aradjo et al., 2016; Wang et al., 2015, Noel & McCormack, 2014; Sidhu et al., 20th8) includ
climate policies (e.g. Tol, 2001).

There are abundance of studies focusing on retirement and decommissioning of coal plants and its various aspects,
some of which are Fleischman et al. (2013) and Raimi (2017), for the economic returns of the uneamami
plants, Kefford et al. (2018) focused on the effect of early coal plant retirement and communities, as does Shrimali
(2020). Furthermore, other studies examined the impact of decommissioning on the local communities such as
Haggerty et al. (2017),infding that there are significant negative consequences of an uncoordinated, local
environmental policy, Hamilton et al. (2017), examined transition support mechanisms for local communities and
recommended aligned policies for workforce development, whitthscheid & Wustenhagen (2019) examine
AEOEUAT 66 PAOOPAAOEOAR AOAS

Furthermore, the issue of solutions which may be technically and economically achievable, are not always feasible
due to political and social aspects (see more in Biehl et.al (2023);|X&Werp, 2020; Ribera, 2020, etc.). Input
output models are also another venue taken by authors, or a combination with other methods, such as in Heinrichs
etal. (2017), Feng et. al. (2023) examined the loss of jobs in the lignite sector and irddrseletbrs Padru (2019)

and correlated social costs.

4.5. Policy Structure

4.5.1.Governance Structure

Transition from coal to RES presents a blend of variety of opportunities and obstacles at the same time for RNM
and the SW region. Achieving the full economitdasocial advantages demands a holistic and inclusive approach.
Collaboration among the governmental entities, industries, and local communities is essential to ensure a smooth
and fair transition to a sustainable economy, leveraging territorial and pleesed potentials, skills, and
knowledge.

4EA POT PT OAA ET OOEOOOETT A OOOOAOO0OA &I O *4 ET 2.-h
(the Minister of Economy), overseeing a Just Transition Council & Secretariat (composed asvaiiostries and

EO

OOAEAET 1 AAOOQ8 4EA OOOOAOOOA Oi AAOA EO ET EOO ET EOEAI

as following topdown approach which is not sufficiently inclusive. It is recommendable that the structure oglies
the lessons learnt from other structures which are relatable and have been externally supported and initiated, which
have become no+functional (eg. NCSD and NCCC).

Within the JT structure the envisaged regional working groups should serve as esggatiarms for linking and
adjusting state and regional policies and actions to achieve a sustainable JT, particularly in the two regions that are
most affected with the transformation process, one of which is the SW region. Nevertheless, the envisaigal de
should be appropriately operationalised, technically backed and financially supported with a clear operating plan in
order to focus on addressing the specific needs and challenges particularly in the directly affected municipalities, in
this case Kicavo.
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At the same time the local authority, the most to be affected municipalityKichevo, perceives that their
engagement in the design phase of the national governance structure has been limited. They have not been
sufficiently involved and therefore theconsider the governance structure as imposed. Furthermore, given the
overall national governance context and structure they also see themselves on the outskirts due to not being
powerful enough to have effect on the national policy design. The major @nfor the local economy is that if it

is not appropriately supported there is an anticipation of a warase scenario which will further aggravate and
induce outmigration of the labour force, affecting negatively the demographic and secamomic struture of the

region.

The research findings indicate that North Macedonia requires a broader societal consensus on a decarbonisation
approach and the energy transition. The consensus between relevant stakeholders, including civil society,
academia, and th@rivate sector, lacks. A just transition plan for the coal phasécould facilitate this process and

the recently adopted Just Transition Roadmap (June 2023) envisages activities and actions to contribute to this end.
4EAOAEI OARh OEA Qbndsh ©]ust thahsidn Gonc@s<Bolld b@ Birongly improved by heightened
with comprehensive stakeholder representation in the formal decisieaking mechanisms. Tailoring pladmsed
transition support policies to address the needs of the affectedlsial for fostering acceptance of coal phaset

policies to be specifically tailored to the SW planning region and the area of Kichevo.

4.5.2.Stakeholder engagement

The green transition is an essential process that aims to alleviate the impact of climatgelvenmle attaining
sustainable economic growth in the long run. North Macedonia has recognized 36 significant stakeholders in the
green transition, including governmental entities, consulting firms, public organizations, -sfast non
governmental organiations, community groups, academic institutions, and research sectors.

- Government actors, who make up the majority of key actors, play an important role in shaping policies and
regulations that promote the green transition and decarbonization. To ensufectfie implementation
of the green agenda, a more holistic and horizontally coordinated approach is required.

- Civil society actors, such as ngovernmental organizations (NGOs) and community groups, play an
important role in raising awareness and advdoatfor sustainable practices. They frequently collaborate
with government and other key stakeholders to promote sustainable practices and ensure that the green
transition benefits all members of society.

- Consulting firms and startips that offer expertisend innovative solutions are critical in promoting leng
term economic growth and reducing the environmental impact of various industries. They help in investing
in renewable energy technologies, waste reduction, and sustainable agricultural practicesgantioer
things.

- The academic and research sectors provide important insights and knowledge that guide the actions of
other key actors. They conduct research on various aspects of the green transition, such as renewable
energy, climate change, and sustalsla development, and help to develop innovative solutions.

Nevertheless, a more coordinated approach that involves all key actors is necessary to ensure the effective
participative implementation of the green agenda and achieve a sustainablechmivon ecomomy in North
Macedonia. Collaboration and coordination among these actors are critical to ensuring the just transition. The
research, however, indicates that the country's green agenda is being led individually by specific Ministries rather
than through aholistic and horizontally coordinated approach.
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In the process of conducting the research the following activities for stakeholder engagement during the research
process were implemented particularly in assessing the governance of JGT in RNM:

Table105 Stakeholder engagement table
Activity

Stakeholder mapping- identification of key
stakeholders responsible for J
decarbonisationrelated processes in Nortt
Macedonia, and mapping of #ir roles and

Contribution to research

The stakeholder mapping
contributed to the design of the
research scenarios. Additionally,
helped in framing the policy anc

Engaged Stakeholders

5 stakeholders: MoE Energy sectc
MOEPP, RBD, Municipality ¢
Kichevo, CRD SWPR

3 female + 3 male participants

strategic context, and in
identifying potential risks,
assumptions, opportunities anc
limitation to the development and
implementation of the research
scenarios.

responsibilities.

Conducted detailed interviews on
the policy aspects of JT and
decarbonization with policy
stakeholder representatives
relevant for feedingin

information to dl scenarios,
especially on scenariovgnhere JT
policy plans and expectations are
considered.

3 stakeholders: MoEEnergy sector,
MOEPP, Ministry of Labour ani
Social Policy (MLSP)

Preparation of semstructured questionnaire,
and scheduling and implementmn of
interviews  with  relevant  stakeholde

representatives .
P 4 female + 2 male participants

Source: Authors

In the following phase, CEA will conduct validation of the firgdi and preliminary scenarios developed with the
input-output and CBA, through focus groups with relevant stakeholder representatives and will implement a
public awareness poll, through the social media network, to assess the citizen awareness and apmiothe JT
process in the SWPR region.

Governance Assessmeng Findings from interviews with relevant institutions*®

All interviewed parties agreed that the just transition process is a complex issue that requiresstakéholder
involvement, and actig participation and involvement. When the interviews were conducted, the governg
structure was not yet formally approved, but all interviewees were informed about it, and agreed that the Mi
of economy should steer the process, since it is resgamador the Energy policies and strategy, as well as for
coal phaseout.

The interviewees see the complexity of the issue, and raise the importance of coordinated effort, whe
concerned parties will have a sit at tteble andcontribute justly b this complex issue. In that sense, the propos
structure, that involves the Prime Minister as Chain, and all line ministries engaged, is perceived as adequal

One of the concerns expressed was the potential oversight in adequately addressing altsaspabe Just
transition, as a complex process if it remains to be managed through the Energy Sector at the Ministry of Ec
Namely, without a dedicated Sector for Just Transition some critical issues such as environment impact and
on vulnerabé communities, may not receive the necessary attention and care during the transition process.

4EA AAT OOAI OADPOAOAT OAQ
government on this matter. However, their coneers that the local government does not recognise their role

ance
nistry
the

rre all
ed
te.

bnomy.
impact

DE OA O
in

the process, and takes passive participation, which was confirmed with the interviews with the loca

self

4 The interviews with the state institutions representatives took part frol&22 May 2023. The Researchers conducted interview with

representatives from the MoE, MoEPP, MLSP, representatives from the LSGU Kichevo, DEU
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government representatives. Namely, the local government sees this as centealljimposed process, in whic
they have little to no saying. The communication is from central to local level, and the locajesa&fnment
representatives do not feel they have power to influence or shape the policies and support measures that fg
the process (even though they are formally consulted and informed). One of the key questions raised on loc
is if the just transition process will not provide access to equally paid jobs for the employees that are d
affected. The salaries in thenergy sector are significantly higher compared to the average salary, and this |
AT A BPITUi AT O ET OOAOA 1T x1T AA AT OAOPOEOA EO Ail OE
to match the salaries (economic benefits) for theployees and other stakeholders in the supply chain that wil

cilitate

al level
irectly
Deing
ARAOAA
be

directly tackled with the just transition process is expected to lead to economic out migration of entire families.

This will have a major and lortgrm impact on the local economy, laborarket and the development of the entir
micro region.

Another issue raised, referred to the overall capacities of the different stakeholders to uptake the transforn
process. This includes the capacities of the relevant national and local institutionglso of the private and civi
society sector.

Thus, the success of the just transition depends on the collective capacity of all stakeholders to effectively ful
respective roles. Failing to address capacity gaps within any of these sestyrsesult in significant bottlenecks
compromises, and setbacks in the transition process as a whole. Therefore, capacitated stakeholders are im
for achieving a smooth, inclusive, and sustainable transition.

Overall, the assessment of the governanapproach of the just transition process shows that msitikeholder
and complex issue as the just transition requires \geNerned, inclusive and coordinated process. It is crucig
address adequately the complexities of the matter, prevent oversghand build the capacities needed
overcome challenges and seize opportunities associated with the transition process.

1%

ation
il

fil their

portant

| to
[0

4.6. Scenario Development

The discussion surrounding climate neutrality in RNM largely centres on national policies aimed at c

limate

neutrality, as outlined in the Green Agenda and related climegkated laws and strategic documents. However,

the focus primarily revolves around technical aspects of transition, particularly within the energy sector and s
industry actors such as cefited thermal power plants (TPPs).

While climate and energy policy documents prioritize the technical aspects and effects of TPPs, there's a not
lack of consideration for the socieconomic aspects of the transition. This is particularly evidemtddressing the
challenges faced by local communities during the transition period.

pecific

iceable

Upon analysis of strategic documents, it becomes apparent that there is currently no clear, integrated plan

addressing decarbonization, especially on a regional level, tdwahprehensively considers the soeszonomic
welfare, such as the TPP Oslomej in the SWPR.

However, there's a growing momentum for the concept of a just transition in North Macedonia, particularly

concerning the retirement of codired thermal plants, dren by international entities like the EU, OECD, a

nd

EBRD. Efforts are underway to develop policies and structures for coordinating just transition efforts, although

these processes are currently confined to institutional channels and lack broader pisiiitity.

The SouthWestern region has been identified as an environmental hotspot in various national strategic
documents, highlighting the need for improvement in lotgrm planning regarding spatial plans, environmental

protection, health, economic dealopment, and sustainable growth. Efforts have been made to assess the-s
economic implications of various scenarios under specific assumptions.
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Given the policy context and stakeholder discussions, three scenarios have been devised and selected for
asessment, with the scope remaining largely consistent but incorporating contextual changes. These scenarios
aim to explore the potential impacts of different transition pathways.

The SW region has been identified as hotspot i.e. hazardous spot for theoanvént in a number of national
strategic horizontal or vertical documents. This needs to be improved, in terms of theteyng planning of the
spatial plans of the country, environmental protection, health protection, economic development and sustainable
growth, etc. Hence, efforts were made, to evaluate the seetmnomic implications on the society in case of several
scenarios under certain assumptions.

Given the policy context and the aesign discussions with stakeholders at the onset of the projgbloring the

impact of three possible scenarios was devis&tle scope of the scenarios has largely remained the same during
the past period with some changes reflecting some contextual changes. The three scenarios devised and selected
to be assess are plained below.

Scenario 0z Business as usual (Closure of TPP Oslomej by 2027 without Transitigipaseline scenario

This baseline scenario assumes that no preparatory or transition activities will be undertaken, and the TPP Oslomej
will continue to opeate as usual until its poliegommitted closure date in 2027. In the absence of any mitigation
measures, the expected outcome is that the plant will cease operations without any compensation for job losses or
economic value added that will be lost as auk of its closure.

Scenario 1z Decommissioning with Technical Activities and Just Transition (by 2040)

This scenario is more progressive than Scenario 0 and involves the closure of the TPP Oslomej in accordance with
international standards and relevartechnical requirements. The decommissioning process will encompass
decommissioning, remediation, environmental abatement, demolition, and cessation oflocaséd production at

the plant. To mitigate the economic, social, and environmental impacts in t#WPR, just transition measures
related to the affected labour force will be implemented. The expected outcome is that the TPP Oslomej will be
decommissioned and proper transition activities will be completed by 2040.

Scenario 2- Decommissioning with Just Tansition via Partial Renewable Energy Substitution (RES/PV) and
Labour Transitioning (by 2040)

This scenario builds upon Scenario 1 by additionally incorporating partial substitution of energy production with
renewable energy sources (RES) with PV systénvestment. The scenario also envisions alternative economic
activities in primary, secondary, and tertiary economic sectors in the SWPR region to substitute for the added value
and direct employment opportunities for workers currently employed at Oslparal those indirectly affected. This
advanced scenario is expected to achieve a more comprehensive transition by ensuring that TPP Oslomej is
decommissioned and proper transitioning activities with functional energy substitution have been completed by
2040.

It is to be acknowledged that the development of each economic activity sector in the region has not been
considered in these scenarios, with factors such as market value evolution, existing and future market trends,
investment return periods, institutinal engagement, and provision of a favourable environment for substitution
have not been taken into account. Future studies should consider these parameters to provide a more nuanced
understanding of the potential outcomes of each scenario.
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4.6.1.Scenario anaysisz Approach 1: Input output analysis

Scenario 0- Closure (Retiring) of TPP
Oslomej by 2027 (Baseline Scenario

Envisages/assumes that the TPP
Oslomej will be closed down (retired)
without any preparatory activities or
activities that will that will mitigate
effects such as compensation for job
substitution or other tansition
activities to reduce the effects on both
the regional economy as well as for
workforce.

- the local multipliers for the sector
indicate expectations for jobs losses
and the economic value added losses
upon closure that will affect the sector
directly as well as other interlinked
sectors of the regional economy.

Assumption of the scenario o:

Under the scenario, for®, the TPP
will be closed at once and there will be
no activities concerning remedial or
job transition of the current
employeesneither there would be
activities for standard and technically
proper preparations for
decommissioning.

TPP will operate (as now) until closure
and as of current policy documents to
take place in 2027, i.e. life span of 5
yearsz production from imported
lignite.

Expectations:

Employment: closure of the TPP with
no other actions, bsed on the regional
multipliers is estimated to have the
overall effect of: job loss of 965 as
direct FTEs from the TPP Oslomej as
one-off event (in one year). And
additional 1,223 indirect FT job
equivalents will be lost; Total of 2,198
jobs lost in theSWPR

Gross Value AddedConsidering the
connectivity and the interrelation of
the sectors, the region will face a loss
of value added that contributes to the

Scenario 1z Decommissioning
According to Standards and incudes
Just Transition Activities

Envisagefassumeglosure of the TPP
Oslomej which is in accordance with
standards and relevant technical
activitiesz i.e. decommissioning
process which includes remediation,
environmental abatement, demolition,
and ceasing of operations of TPP
Oslomej, which in this process will
generate modest economic activities
in the same sector up until the
completion of the decommissioning
process.

Assumptions: Under the scenario 1 of
decommissioning of TPP Oslomej witt
be with proper (technical) activis for
including engineering, preparatory anc
cleaning, safety, separation and
demolition activities. The scenario
assumes activities according to which
processes that need to be
implemented onsite lasting seven to
ten-year period to prepare the locatior
for brown field investment and full
removal of the facility.

Since there is no specific
decommissioning study for TPP
Oslomep%, assumptions from
comparable literature and examples
are used

Expectations:

Employment: decommissioning
scenario, based on the region:
multipliers is estimated to full

decommissioning compliéon, there
would be overall job loss of 612 dire
FTEs from the TPP Oslomej as eoi
(in one year) while 353 FTE will be us
in the decommissioning proces
(estimated for seven to ten years), an
another 782 indirect jobs will be los
Total of 1,3950bs lost in the SWPR i
the TPP is closed via prope
decommissioning.
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Scenario 2z Decommissioning with
Just Transitio via Partial Substitution
of Energy Production

Closure of TPP Oslomej with just
transition measures undertakefor full
direct job substitution in RES/PV and
the another sector.

Assumptions: Under the scenario 2
builds up the S1 of decommissioning «
TPP Oslomej and assumes activities ¢
transition measures for substitution of
the direct job losses and absoiph in
the other sectors.

The distribution of the substitution
effect is expecting partial RES/PV
workforce absorptions (16%) while the
remaining equally distributed by the
primary secondary and tertiary sector.

The RES/PV assumption of the numb
of jobsthat can be potentially
absorbed is based on the plans for jok
created by the announcements for
new PV units on the site. The
remaining are equally distributed in
the other sectors.

Expectations:

Employment: decommissioning with
full job transiting structure spreac
across the RES units, and equa
between the thee general sectors wi
absorb the fully the direct employment
however given the regional quotient:
for the linkages betwen the sectors
OFAAAEI ¢c6 AiIDITUI
the indirect FTE effect would result i
1233 FTE lost, but at the same tin
create 936 indirect FTEs, mostly in tt
secondary sector. On a balance, tt

50The absence of decommissioning study for TPP Oslomej, to datime 2023, confirmed by MoE. The just tramsitpolicy planning with the

ET OAT ARAA OOOAGC
study.
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regional economy: directly will be
470.8 mil MKD and additional
indirectly 601.7 mil MKD (thouglihe
related sectors) or Total of 1.072 mil
MKD (~17.4 mil EUR).

Besides the direct effect within the
mining and energy sector, the indirect
effect will mostly have affected the
same sector group (Mining,
manufacturing, electricity, gas and
water supply, swerage, waste
management, remediation activities)
followed by the sectors wholesale anc
trade, and agriculture and forestry.

Source: Authors

Horizon Europe ProgrammeHORIZONWIDERA2021:ACCES$2-01

Gross Value Added Considering the
connectivity and the interrelation of
the sectors, the region will face a loss
value added that contributes to tt
regional economy, directly effacof
299 mil MKD and additionally
indirectly 382 mil MKD or total of 680.
mil MKD (~11 mil EUR).

Besides the direct and indirect effec
within the same sector, most affecte(
sectors are expected to be wholesa
and trade, and agriculture and forestry

Deliverable 4.5_%*t research study report

overall effect will be almost 300 overs
FTE lost inthe SWPR.

Gross Value Added:Considering the
connectivity and the interrelation of the
sectors, the region will face a loss
value added that contributes to the
regional economy, directly with ar
estimated value of 37 mil MKD an
additionally indirectlyloss of 103 mil
MKD or total of loss of 66 mil MKD.

Besides the direct and indirect effec
which are largest in the sam
composite sector, the next positivel
affected sector is trade (wholesale an
retail).

Table106. Estimation of employment and economic value added contribution

Direct jobsz FTE*
Indirect jobs- FTE

Total

2,198 Total

* FTEfull time equivalent; GVAJross value added

Contribution of potential losses in %

Total Employment in SWPR (#)

Total GVAZ SWPR (mil. EUR)

*SWPR-Southwest planning region of North Macedonia

Source: authors calculation based on inguld OB OO AT A1 UOEO AAOEOAA A O F702n DPOI

Mill. Indirect effect distribution in other sectors in
EUR % (NACE)
965 GVA*-Direct 7.65 B_E Mining, manufacturing, 82%
electricity, gas & water supply, etc.
1,233 GVA- Indirect 9.78
G_I Wholesale and retail trade 6%
17.4
A_ Agricul. forestry&fishing 4%
F_Construction 2%
O_Q Public administration, etc. 1%
. o 0
75202 2.9% M_N ' Profe_ss_l_onal, scientific and 1%
technical activities, etc.
0,
84g  2.1% K Financial & insur 1%
RSTU Arts, entertainment and 1%
recreation, etc.
L_Real estate 1%
J_Information & comm. 0%

*NACE,Nomenclature of Economic Activities

tables, labour statistics, regional statistics and information from ESM annual reports.
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Figurel4: Scenario comparisog I-O: FTEs and GVA

Total FTE equivalent Total Gross Value Added - GVA
(no.) (mil. MKD)
0.0 200.0
0.0
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Scenarioo Scenanol Scenarioz Scerarioo Scenaniol Scenario2
O Direct Employments  OlIndirect employments OGVA Direct Effect B GVA Indirect Effect

Sources: own calculations

i

The scenario comparison with this method indicates that rsarough the indicators of FTE (full time
employment equivalent) loss/generation and GVA gained/loss the closure of Oslomej (in any point in time) will
generate a loss of almost 2,200 full time equivalent jobs, almost half of which through direct jokthess
current employees in TPP Oslomej) and a little more than a half in the interlinked sectors within the regional
economy.

0 The largest impact as a result of the multiplying effects in other sectors is expected in the same cluster
of sectors: mining, pcessing industry, electricity suppfy followed by wholesale and retail trade, and
agriculture.

In terms of GVA the closure of Oslomej will generate loss of 1.072 mill MKD, ~40% of which can be attributed
to the direct activity of the entity, and 60%dm the indirect multiplying effect on the related sectors, largely

in the same sector group where mining and electricity belongs, and less in wholesale and trade, and agriculture
sector.

The alternative scenarios which assumes that there are activitiblwwill enable immediate process of
transition of the labour and substitution in the three sectors: agriculture, processing and services, and the PV
investment production site can generate employment for most of the lost jobs however does not fullybabsor
the loss of FTE.

o Restructuring of the local economy towards goal for generating additional gross value for the
economy will require more efforts for redistribution in the sectors that contribute with higher value
predominantly in the tertiary servicesector.

51Due to the lack of disaggregated regional statistical data, the effect cannot tiedudisaggregated
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Workforce substitution activities aimed at reskilling, redistribution and assistance inresgffloyment is
necessary process that is the pillar of the social aspect of JT processes and will without a doubt at least
compensate for the direct anchdirect job losses andalueaddedlosses in the regional economy. They
essential component is timely implement the JT process for labour adaptation through systematic and
organized manner to respond to the needs of the directly concerned and affectedensyriand timely
adjustment of the overall supply chains linked entities.
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N

FORCE

4.6.2.Scenario analysegApproach 2: Cost benefit analysis

PART 1: Financial evaluation
Scenario 0

Assumptions:

TPP Oslomej is to continue to operate up until Z0:
(extended from the initially assumed 2025 as year of clost
due to the continuation of the operation of TPP Oslom
with an expected lifespan of additional 5 years) based
Energy Strategy of RNM extension due to the energy cr
with increased rater than reduced production intensity.

Production in the following years up to closure, will be
average 233 GWh per annum, which is the average amc
of production in the last two consecutive years. T
estimated reserves of coal locally are assumedbe already
depleted from the site, based on the past reporting that tl
input - coal is procured via importing.

A) Investment costs
No new investments are foreseen in the period
B) Revenues

The revenues in the assumed production capacity,
estimatedbased on the average price for MWh of a surp
sold as per the annual report of ESM for 2022. For simpli
assumptions of the overall financial records of ESM AD
electricity production.

C) Operating costs

Due to the lack of detailed financial im@tors, the share is
considered as per AD ELEM reports and is projected in

Scenario 1

Assumptions:

In the Decommissioning scenario for TPP Oslom
which  includes remediation, environmente
abatement, demolition, and closure, just transitio
measures are planned to alleviate the econom
social, and environmental impact in the Southwe
Planning Rgion.

The central assumptions in this scenario are that T
Oslomej will be retired as expeditiously as possikt
coatbased energy production operations will cea:
immediately, and activities for the proper technic:
decommissioning will promptly commerec

As of now, there is no decommissioning stuc
developed therefore, assumptions will be based or
similar study.

The projections cover a period starting from 202
with at least one year allocated for planning. Tt
implementation period for all technidaneasures (6
years) and cleaning (decontamination4 years)-
expected to span optimally for 10 years.

The decommissioning of TPP Oslomej with propt
(technical) activities for including decommissionir
are covering engineering, preparatory and cleanir
safety, separation and demolition activities.

A) Investment costs

52GoNM press release for announcement of PVs in Olsomej with PPP, https://vlada.mk/node/26857

Funded by the
European Union

Scenario 2

Assumptions:

The Scenario 2 builds on extensiohthe previous
Scenario 1 by adding an option of partial/ft
substitution of the energy production from coe
production with RES photovoltaic energ
production stations (RES PVS).

The central assumptions in this scenario are tt
TPP Oslomej will be teed as expeditiously as
possible, coabased energy production operation
will cease immediately, and activities for the prop
technical decommissioning  will  promptl
commence, while simultaneously substitution wit
an investment of 2 PV investments frothe public
sector (ESM) and 2 PV stations with the PF
contract$?(2*10 MW PVSs+2*50 MW PVSs).

The assumption is based on the viability taking in
consideration the announced plans for sut
investments from the GoNM and the publicl
available and norconfidential studies and reports
of ESM and the creditors.

A) Investment costs

The decommissioning expenses that will be a c¢
outflow as projected in the Scenario 1 remain va
and are retained in this scenario. The ne
additional investments consided is the value of
the public investments as contribution from th
public partner ESM in the three PVSs as the ye
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operating expenses with the same coefficient (7.03%) u: No new investments are foreseen in the peric preceding the announced operation initiation wit
for revenue and net profit assumptions reviewed in this scenaripthis is divestment activity. values of 1.4 mil EUR in YO, and 0.2 mil EUR in
There will be no cash outflows folPP contracts,
but interest expenses will be incurred annually f
Positive Financial (NPV) o735 million denars (11.9 million The revenues from electricity production are set ai five years based on loan conditions. Loan and gr:
EUR). denars, becausethe primary assumption for investments are not considered as cash inflows
decommissioning is to start immediately with fu annuity payments as cash outflows, which partia
ceasing of operations. There is expected reven offset each other.

stream from scrap at the end of the process i.e. frc

D) Financial evaluation: net present value (NPV) B) Revenues

This indicates that the scenario is financially profitable,
there are no planned investments in the period, the plant t

exceeded its useful life, and revenues from sales are B) Revenues

being generated.

sales of the materials from the dismantling.
C) Operating costg dismantling works

The operating costs for planning of the dismantlin
security measures, dismantling and demolishin
supervision of the dismantling and demolitior
preparation of the demolished materials, the
transportation and removal, decontaminatioare
edimated at least 34.3 mil EUR.

The costs for soil revitalization of polluted soils a
not considered in the cost and their consideration
another significant stream of funding that needs t
be considered if it is taking place.

D) Operating costsz Labour engagement

As there will be a requirement for human resourc
to work over the next decade, for implementation (
the decommissioning of the plant, approximately 3¢
full-time equivalent employees (both skilled an
unskilled labour) will be needed dog this period. It
is anticipated that the current staff employed at TF
Oslomej can contribute to the workforce, mitigatin
the impact on the direct unemployment to som
extent. The expenses will be allocated according
an annual schedule, with monthicosts determined
by the demand for skilled and unskilled labour bas
on the average wages in the industry for the previo
year.

E) Financial evaluation: net present value (NPV)

In S@nario 2, the revenues are consistent with tt
potential scrap value at the conclusion
decommissioning. Plus, the notable cash inflow w
come from the electricity production revenue
once the PVSs are up and running. The estima
production values & set at 15 GWh per year f
PV1 and PV2, and 18% of the production for P'
with prices aligned with average market rates ¢
HUPX.

C) Operating costs
Labour engagement

Over the next decade, human resources will

needed to carry out the decommissiong of the
plant outlined in Scenario 1. In addition, labo
requirements will involve a minimal number ¢
individuals at the PVSs, with an estimated 1 +t
Time Equivalent (FTE) per installed Megawhtiur

(MWh) - equating to 10 for the first PVS an
another 10 for the second PVS, with the annual c
of estimated annual salary costs for skilled labol
The engagement of an extra 100 FTEs will

necessary for the PPP PV, although these expen
will be considered outflows for the private partne

Operations and maintenance (O&M)

Over the lifespan of the new investments from tr
public partner in the two PVs, the necessary O&
is estimated to be 1.5% of the total investmel
values
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Negative NPV in the amount of 1.86 bil denars-80 D) Financial evaluation: net present value (NPV)

mil EUR " .
m ) Positive Net Present Value(NPV) only if the

This scenaridinancially urprofitable as there are nc projection's lifespan is extended to 25 years. It i
new investments envisaged however there a valid justification for extending the timeline, a
substantial financial costs associated with tt investments of this nature typically have a long
decommissioning activities for services and work lifespan

well for labour. The financial NPV amounts 621 million denars

(approximately 10.1 milion euros),accompanied
by an MIRR of 6% and an Internal Rate of Ret
(IRR) of 8.22%.
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PART 2: Economic Evaluation The economic valuation besides the financial costs and benefits, includes a series of additional identified costs ansl
related to the concerning scenario as additional to the financial flow to identify the economic profitability of the scenario

Scenario 0

E) Pollution Costs affecting Human Life

The HRAPIE model takes into account the costs relatec
eary deaths and health impacts, and placed into the giv
scenario for the average annual production, the cost of 1
pollution from TPP Oslomej costs are estimated at 91.5
MKD per year of operations (~1.5 mil E§Rbased on the
production and effect per GWh is estimated. 220 GW
production is equivalent to 1 human life lost and hea
costs of ~5,700 EUR per 1 GWh produced.

F) Social Costs and Benefits (savings): Jobs Loss
Substitution of Professions

These costs are directly related to numbdrumemployed
persons due to the closure of the plant (assumed to star
2027). The monetization of the costs will be based on
assumption that the cost will be equal to the amount
allowance in a case of unemployment due to busine
reasonsz currertly at 17% of the average gross nation
salary and 26% of the average net salary (Y2022).

Starting from 2028 there would be additional 76 millic
denars as 80% of the employees will use this so
assistance, while at least 20% is assumed that °
immediately reintegrate in the labour markeAs some of
these employees are assumed to be able to transfer
other sectors, while others will acquire new qualificatio
and cannot be expected to remain inactive until the end
their working life, it is assued that they will gradually re
enter the labour market at a rate of 20% per year, with 2!
of them unable to reintegrate into the labour market (Y8

531bid.

Scenario 1

E) Pollution Costs affecting Human Life / Benefits
(Savings) with Cessation

The HRAPIE model takes into account the costs rela
to early deaths and health impacts, and placed into t
given scenario for the average annual pration, the

cost of the pollution from TPP Oslomej costs a
estimated at 91.5 mill MKD per year of operations (~
mil EUR9). These are estimated to last at least two mo
years after ceasing of the operations, after which will

converted and considereds monetary benefits as thes:
will not be burden to the society.

F) Social Costs and Benefits (Savings): Jobs Loss !
Substitution of Professions & Reskilling

In this scenario the primary setup is envisionil
decommissioning process plus appropriate rsages for
mitigating the effects for labour as a just proce:
assisting the community and the mitigating the effect:
Based on the anticipated labor requirements for tt
decommissioning process (as provided above), it
expected that a portion of the wofkrce involved in the
decommissioning project will transition and be direct
engaged in the decommissioning activities, thus partia
alleviating the immediate job loss pressure

It is projected that a certain percentage of the dire
labour force will le retained each year from Year
onwards (at 41%, 32%, 18%, and 11% for the period
1 to Year 4, and at 10% from Year 5 to Year 7 from
direct labour force), encompassing a mix of skilled a
unskilled labour.

5Mike Holland, The Unpaid Health BilHow coal power plants in Western Balkans make us sick
56 Mike Holland, The Unpaid Health BilHow coal power plants in Western Balkans make us sick

Scenario 2

E) Polution Costs affecting Human Life / Benefits
(Savings) with Cessation of Operations

The HRAPIE model takes into account the costs rela
to early deaths and health impacts, and placed into t
given scenario for the average annual production, t
cost of the pollution from TPP Oslomej costs ar
estimated at 91.5 mill MKD per year of operations (~
mil EURS). These are estimated to last at least tw
more years after ceasing of the operations, after whi
will be converted and considered as monetary betzel
as these will not be burden to the society.

F) Social Costs and Benefits (Savings): Jobs Loss
Substitution of Professions & Reskilling

The direct job losses will generate costs which &
financial burden on the social system due
unemployment and is arising from the current
regulatory set up of the country. The costs in the st¢
social system would arise as a result of the additio
unemployed in the case of casing of the operations
the TPP and consider them as costs.

These costs are diregtl related to number of
unemployed persons due to the closure of the ple
(assumed to start immediately). The monetization «
the costs will be based on the assumption that the ct
will be equal to the amount of allowance in a case
unemployment due tobusiness reasons. These cos
could amount to 99 thousand denars annually p
person.

165



Y15. This cost will therefore reduce annually in tl
projection period.

As per the intersectoral relatiness, the -D analysis
showed that this particular scenario (Scenario 0) will res
in additional >1,200 FTE losses, which will also genel
costs for the social system. Under the same assumptior
re-entering the labour market as for the direct FTHs will
generate additional costs of 97 million starting the ye
after closure and will gradually reduce as well.

G) Environmental Protection: Costs and Benefits

(Savings)

The state budgéet* of North Macedonia in the fiscal 202:
envisaged 1.04 bilionMKD in two programs for
environmental protection and enhancement of th
environment (or in average 571 MKD per capifay. fiscal
2023, there are more ambitious plans for 1.8 billion Mk
However, given the history of overestimated budge
versus actual xecution, the costs and benefits in th
coming period are estimated based on a lower amount,
line with the average actual execution rate (70% of t
planned budget, or 1.26 billion MKD)

Considering that these funds are for the entire territory
the country, it is assumed that they are equally distribute
among each citizen. Thus, the costs for YO are 703 MKLC
citizen, or 127.7 million MKD for the SWPR

This is the monetized amount as a cost during t
operations of TPP Oslomej while will turn @gavings once
TPP is closedGiven the increasing interest in the subje
of environmental protection, it is assumed that the func
will have an incremental trend of an average +3% annu
as well

H) Regional Economy Value Added: Costs and Benefits

The InputOutput analysis for the region in the concernir
scenario provides a good indication of the economic va

Horizon Europe ProgrammeHORIZONWIDERA2021:ACCES$2-01

For the remaining workforce not engaden the project,
costs for social assistance programs will be incurrec
nationally prescribed rates.

With simultaneous and wethought-out planning
utilizing available reskiling and se#imployment
support programs, it is anticipated that the
requalification of the workforce will be initiated througt
two approachesl) providing training for reskilling and :
offering grants for selemployment opportunities.

This process is anticipated to unfold gradually ovet
period of three years, allowing the mket (both private
and public sectors) to adequately meet the needs of t
labour force (both direct and indirect) and allevia
pressure on the system while remaining sufficien
rapid.

With this approach in mind, it is estimated the
approximately 80%f the workforce directly or indirectly
impacted by the plant closure could benefit from at lea
one of the programs. The remaining 20% is expected
reintegrate into the labour market immediately and ma
not require any form of assistance or may be aeeeby
the pension system.

G) Environmental Protection: Costs and Benefits
(Savings)

" EOAT OEA OAT A AAOGAI ET A

costs and benefits as in Scenario O concerning

dynamics (see Scenario 0, point G), this scenaric
proceeded with in the same manner

It is assumed that during the first 4 years

decommissioning, the programs will continue to cov
costs, which from Y5 onwards will be considered
savings, i.e., monetized benefitsThe dynamics for
increase is retained as inglformer scenario O to be abl
to make comparisons. The estimated cost and bene

Deliverable 4.5_%*t research study report

In addition to the scenario 1 with the start of th
operations of the new PV investments a small porti
of the current employees of the TPP will als
transferred in thenew operations as green jobs, labol
conversion of 1 FTE per 1 MW installed capacity for |
PVs.

There is expectation that 20% of the labour for
directly and indirectly affected by the close of the pla
will be able to transition into the labour foecand find
jobs without the need for any assistance, and
reabsorbed by the market force in a natur
spontaneous reemployment.

For the remainder of the labour force there is still
need to for simultaneous and wehought-out

planning on utilizing e currently available reskilling
and selfemployment support programs.In this

scenario, it is anticipated that the requalification of tr
workforce will be initiated through the same twi
approaches 1) providing training for reskilling and :
offering grants for sefemployment opportunities.

This process is anticipated to unfold gradually ove
period of three years, allowing the market (both priva
and public sectors) to adequately meet the needs of t
labour force (both direct and indirect) and aliate

pressure on the system, while remaining rapid enou
for workers to maintain their skills and mitigate th
effects of longterm unemployment (which may
further cause skill erosion, decreased employabili
and generate the need for much larger codts re-

entering the market after a person has been in ler
term unemploymeny.

Careful and well planned and at the same tin
relatively fast market accumulation of the labour

necessary and the assumption is as following in ter
of market absorption ® FTE equivalents of direct an

54 Final account of the Budget of RNM for 2022, and Budget of RNM for 2023, at https://finance.gov.mk/%d0%hb4%d0%be%d0%ba%a¥8h838dI6b5%d0%bd%d1%82%d0%8, Census
2021 population at https://makstat.stat.gov.mk/PXWeb/pxweb/mk/MakStat/MakStat__Popisi
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added that the TPP plant contributes to the region
economy in the SWPR. The benefits and the costs of
gross value added section in tlseenario are based on th
assessments in the® following both indirect and direct
value added, accordingly adjusted with the percentage
active persons in the labour market for the given period.
a year of operations (intensity of production equaltte
one in 2022) the direct and indirect GVA contribution
estimated at 1.07 bill MKD (~17.43 mil EUR).

The estimated overall benefits during the operation
period will be converted into costs once operations cor
to an end, representing opportunitieforegone for added
regional economic value. Following any periods of los:
(occurring after Year 5), these costs are reduced to 8
under the assumption that at least 20% of the Gross Va
Added (GVA) will be absorbed (redirected) in other sectc
asthe workforce relocates to different economic secto
without any assistance (natural market transition
Additionally, this reduction factor is gradually decreast
by 10 percentage points each year until it reaches ¢
remains at 50% for the duration ohé¢ specified time
period.

Horizon Europe ProgrammeHORIZONWIDERA2021:ACCES$2-01

per annum is around 2 mil EUR and gradually increas
to 3 mil EUR by the Y15.

H) Regional Economy Value Added: Costs and Benefit

The InputOutput analysis for the regio in the
concerning scenario provides a good indication of t
economic value added that the TPP plant contributes
the regional economy in the SWPR. (Details for t
mirroring in the scenarios can be seen in Scenario 0, p

H))

Given that this scen@& involves decommissioning
activities that necessitate specific labor inpu
contributing to regional value added, as well as tl
implementation of a planned just transition suppo
system for those directly and indirectly impacte
workers, there will bea range of effects on the regione
economy. The activities for decommission and ti
activities for 20% immediately entering the region:
labour force without assistance is assumed to contribt
01 OEA OACEITAI AATTTI1U
workers areexpected to enter the labour force based ¢
the dynamics of reskiling and sedmployment
programs, thereby boosting the Gross Value Add
(GVA). This transition is anticipated to lead to a reducti
in costs and an increase in benefits over time.

Deliverable 4.5_%*t research study report

indirect labour force. With the dynamics at the end
Y4 the market would have had all affected workfort
integrated in the regional market.

The costs associated with both the assistan
programs are determined by the awge estimated
expenses for state assistance provided by the natio
Employment Service Agency for employment servic
and programs. According to the 2024 operatir
program, the average cost per participant for reskillir
training programs is approximately,300 EUR, and fo
grant assistance for seémployment, it is 6,600 EUR

As currently designed the programs entail certa
criteria and conditionalities.

The benefits in form of savings will start generating

part social savings as the unemploymergsastances
will decrease with entering the market as well as will
cumulated as economic GVA with the-emtering the

labour market and contributing to the different sector
of the regional economy

G) Environmental Protection: Costs and Benefits
(Savingsy

Given the same baseline for environment
DOi OAAQGEI 1860 AT OO0 AT A
Scenario 1 concerning the dynamics (see Scenario
1, point G), this scenario is proceeded with in the sa
manner. It is assumed that in the first 4 yearsrihg the
decommissioning as well as the operationalization
the new RES, the environmental programs w
continue to cover costs, which from Y5 onwards will
considered as savings, i.e., monetized benefits

The dynamics for increase is retained ashia former

scenario 1 to be able to make comparisons. T
estimated cost and benefit per annum is around 2 1
EUR and gradually increasing to 3 mil EUR by the Y

57 Assumptions based on the current plan within the Operational Plan for active employment programs and measures and settveckson market of the National Employment Service Agency of

RNM, avdable athttp://ouhhrg.ttu.cc
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Scenario 0: Economic evaluation (ENPV)
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Scenario 1: Economic evaluation (ENPV)
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H) Regional Economy Value Added: Costs an
Benefits

The InputOutput analysis for the rdgn in the

concerning scenario provides a good indication of t
economic value added that the TPP plant contribut
to the regional economy in the SWPR. Given that tl
scenario involves decommissioning activities th
necessitate specific labour inputsomtributing to

regional value added, as well as the implementation
a planned just transition support system for thos
directly and indirectly impacted workers, there will £
a range of effects on the regional econom
Furthermore, a portion of the workice will be
accumulated by the new RES PVs.

The activities for decommission and the activities f
20% immediately entering the regional labour forc
without assistance is assumed to contribute to tt
OACETT AT AATTTIU OAO OC
are expected to enter the labour force based on tl
dynamics of reskilling and sefmployment programs,
thereby boosting the Gross Value Added (GVA). T
transition is anticipated to lead to a reduction in cos
and an increase in benefits over time.

Scenario 2: Eonomic evaluation (ENPV)

Scenario 0 MKD EUR
.06 2,577,376,37( 41,894,934

MIRR 9.7%

BCR 1.3

Scenario 1 MKD EUR

, . 06 5,221,922,653 84,881,708
MIRR 15.2%

BCR 3.4

IRR 25.7%

Scenario 2 MKD EUR

., . 06 8,848,980,557 143,839,086
MIRR 21.1%

BCR 5.6

IRR 55.5%
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4.6.3.Summary of Scenario ComparisgqnCBA

Summary of the scenarios indicates that financially simply closing the plant without any actigitiesst profitable,
decommissioning is a long process that entails financial outflow with significant amount, while investments in RES
are profitable endeavour that can cover decommissioning expenses and still be profitable in autong
Nevertheless, fren socieeconomic perspective the economic NPV is progressing as the scenarios are more
advanced, meaning that socieconomically simply closure of the plant is least favourable, assistance in labour
displacement is more favourable and additional investmanRES energy security increase is the most favourable
option.

Table107 CBA scenario assessment summary in mill EUR

So* S1 S2

Financial Cash flow 12.9 -38.7 8.7
Financiak NPV 12.0 -31.4 10.1
Costs

Social cats (Dir. & Indir.) -12.1 -5.0 -4.4

Labor reskilling costs -6.9 -6.3

Health costs -7.4 -3.0 -3.0

Environmental costs -10.3 -8.3 -8.3

Reg. economy loss -106.3 -30.9 -12.7
Benefits

Environmental savings 28.4 28.4 28.4

Social savings 26.9 8.4 50.4

Health savings 16.4 19.3 19.3

Reg. economy gains 87.2 176.7 153.1
Economic evaluatiog NPV 41.9 84.9 143.8
MIRR 9.7% 15.2% 21.1%
BCR 13 3.4 5.6

Note: *S0- Scenario 0: Closure of TRPRs is' or baseline

S Scenario 1: Decommissiorgrwith just transition process (labour assistance)

S2- Scenario 2: Decommissioning, just transition processes and (partial) RES/PV energy substitution
Table108. Scenario Comparison Economic & Financial Indicators

Scenari Name Financial Financial | Financial | Economic | Economic | Economic | Economic
o} assessme| assessme| assessme| assessme| assessme| assessme| assessme
nt(NPV) | nt MIRR)| nt IRR) | T O j .| nt(MIRR)| nt(IRR) | nt(BCR)

1 | SO: Closure of 11.96 n/a n/a 41.89 9.7% n/a 1.30
plant:
Y2027
2 | S1: Closing, -31.41 -23.0% n/a 84.88 15.2% 25.7% 3.36
Decommissionin
g, &
JT Displaced
labour
assistance
3 | S2: Closing, 10.11 6.0% 8.2% 143.84 21.1% 55.5% 5.59
Decommissionin
g,
JT Displaced
labour
assistance, &
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RES Energy
substitution

Figurel5. Scenario Comparison Economic & Financial NPV

Scenario Comparison: Economic & Financial NPV
(period: 15 years; discount rate 4%)

mil EUR
-5o o 5O 100 150 200

= S o: Closure of plant: | 12
I%ilgﬂ Y2027 41.89
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Financial assessement NPV
Economic assesment ENPV

Note: period 15 years; discount rate 4%; in mill EUR
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4.7. Research findings

Policy and Governance Assessment

- RNM has advanced policy and strategic framelyacas well as wellefined governance structure, and is
evaluated by the EC (EC Country Progress Reports) as a country with some level of preparation on
environment and climate change. However, the country needs to accelerate the implementation of the
Green Agenda and the economic and investment plan, including the just transition process. moreover, the
country needs to improve the governance and institutional capacities for policy implementation.

- There is currently a lack of comprehensive consensus gralhsocietal segments, particularly at lower
government tiers, it is imperative for addressing this gap to implement a plased just transition plan
for phasing out coal. Effective and timely implementation of such a plan is essential in achieving its
objectives.

- Theb Ol i OAA ET OOEOHOEIT T A OO60OOAOOOA AEI O *4h EO Al OE

ministries and stakeholders. The structure is perceived as centralised and not sufficiently incltsive.
local stakeholdersepresented though the planned regional working groups are planned to ensure linking
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and adjusting state and regional policies and actions to the specificities and needs of the two affected
regions. However, the operationalisation, technical bagk and financial supporfor functional
governance structure on SWPR level, is lacking.

- It is essential for the design and the implementation of the measures to be tailored to the specific
requirements and challenges of a given the territory, considering that SWPR has highployenent, and
long-term unemployment rates, inactivity activity. These initiatives must be meticulously tailored with a
profound comprehension of the distinctive soeswonomic traits of the locale and its capacity of the
society to foster sustainable greedevelopment. This nuanced approach will not acknowledge the diverse
circumstances across the two regions but will also underscore the significance of aligning interventions
with local conditions to optimize effectiveness and promote enduring positivecontes. Furthermore,
the design and operationalization of labour market assistance programs and social safety nets programs
designed for the microregion where TPP Oslomej is located needs to be targeted so that there are
appropriate direct labour and indiotly affected labour. Both should have access to the resources and
support needed to successfully navigating through the transition.

SocioEconomic Assessment

- The process of transitioning of the regional economy in the SWPR to a greener economy withaaypr
goal and step aimed at decarbonization through ceasing the operations of TPP Oslomej, inevitably will
have effects on the socieconomic status of the region.

- The O analysis indicates that the supply chains and interlinkages of the sectors iadhm, will not only
be reflected in the direct effect of job losses (965), but will also have an effect on the other sectors through
indirect job losses with amount than the amount of the direct effect (1,233) (total of over two thousand).

- The most afected sectors in the direct job loss are the mining/electricity production. As many jobs in the
same sector group that covers manufacturing, water supply & waste management will be affected,
indirectly (1,006), as support sectors.

- The effects will be dfled over mostly in wholesale and retail (79), agriculture (53) and construction (23)
and less in professional & administrative services, and other sectors (72).

- In mitigating the regional economic losO AT OA AAAAA ET OEA One®siwilbe A OAT I
more effective when the redistribution of the economic output is focused in the sectors that are providing
higher value added. This requires labour reskilling and upskilling towards the terSaryice provision
sectors and secondary manufacturing & processing sectors, and to a smaller degree in the primary
agriculture sector. However, the feasibility for reskilling and upskilling for the tertiary service provision
sector should be assessed and considered, given the knowledge arsdgeillof the existing labour force
(directly and indirectly affected with the closure of TPP Oslomej). Key challenges to be considered are
AAOAAGEIT AAAAOOHh 11T AEI EOUh OAAETT11TCEAAl AAOOEAOON
- Prioritizing financial aspds suggest that designing and implementing processes and activities to support
affected communities are costly and less preferable, while the comprehensive evaluation incorporating
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economic and social dimensions reveals a significantly different outconfeenifhe economic and social
costs and benefits are taken into account as primary evaluation criteria, the landscape shifts. In instances
where welldesigned and effectively implemented options include support for just transition processes,
they emerge as rarkedly more favourable over both the medium and long term. This broader perspective
not only accounts for immediate financial expenditures but also considers the broader societal and
economic impacts, highlighting the importance of investing in sustaieadohd just transition measures.

0 The CBA assessments of the designed possible scenarios show through several indicators such as
the benefitto-cost ratio (BCR) that the option of plant closure without any other actions is
financially better option but scio-economically the worst option to be chosen (BCR, 1.3), while
proper decommissioning with labour assistance programs while financially expensive, from socio
economic perspective presents substantially larger benefits (BCR, 3.4) and when enhanced with
green energy substitution it is most favourable (BCR, 5.6).

4.8. Conclusions and Recommendations

Strategic and Regulatory conclusions and recommendations

Republic of North Macedonia (RNM) faces significant exposure to the effects of climate change as thg baisnt
committed to anambitious agendaaimed at mitigating and adapting to climate change, with a target of reducing
GHG emissions by more than 50% by 2030 (compared to the 1990 levels). The first step in decarbonisation in the
energy sector in RNM primdy meansphased decommissioningof outdated and environmentally harmful coal

fired power plants in order to meet emissions targets and support the green transition.

North Macedonia needs to make decarbonisation a policy priory, with development of &egyréorfeasible coal

phase-out, properly designed and integrated in line with different horizontal policies. Energy and climate policies

have been adopted by the array of different strategic documents including: Energy Strategy-@@20 oqn 2. - 80
NECP 2022, and under revision with flexibility for decommissioning timeline), however implementation has been

AOGAT OAOGAA AO OiTl x xEOE OEA AgbAAOAOEIT O &£ O OEA . %#0 OI
EAO 1106 UAO AA AEdor dbadl phask dut (Eodl Bl€btricky génlrAtibrihéve increased recently due to

rising energy price); climate neutrality objective has not been backed up by legal basis and still there is no national
adaptation strategy and enacted climate law; Just TraiasitRoadmap (adopted 2023), and Accelerated Coal

Transition Investment Plan (ACT IP, introduced 2024)

a. The prepared Just Transition Roadmap (JTR), offers pathways for a fair energy transition, focusing on clean
energy, private sector development, skills earitement, and climate action. The roadmap ajsoposes an
institutional structure , ledby a National Coordinator (the Minister of Economy), overseeing a Just Transition
Council & Secretariat (composed of various ministries and stakeholders). The strtctdage although in its
initial stage is perceived as following vastly tdpwn approach which is lacking engagement of stakeholders
from the lower tier of government as well as the affected stakeholders.

b. The formal approval of relevant laws and straiegocuments in RNM havy@ogressedalthough slowly, and
often have been facing delays, e.g. the Law on Climate Action which has been drafted for a log period is still
not officially adopted. Furthermore, the former Energy Strategy has been envisioningtantial investments
in hydropower plants over the past decade however these have not been realized. The current Energy

172



Horizon Europe ProgrammeHORIZONWIDERA2021:ACCES$2-01
Deliverable 4.5_%t research study report

Development Strategy (which encompasses with over sixty policy measures) indicates that the clagstry
in reaching the set targets.

TEA 2. -60 DPOEI OEOU ET AAEEAOEI ¢ OEA AT EIi AOA Cci Al O EO
with obsolete and aged energy infrastructurewhich is highly reliant on fossil fuel€oalfired power plants
represent over half of total doestic electricity generation, with facilities dating back to the 196Us. achieve
emission reduction goals and facilitate a shift towards sustainability for decarbonisation and transitioning with coal
phasing out there is a pressing need $mibstantial investments (public, private and IFIs).

c. Somestrategic progress has been made building up a financing framework for energy and climate policies,
through the recent ACT |Roreceded by the Growth Acceleration Financing Plan which proposed financing
instruments such as green bonds, a Hybrid National Green Fund for SMEs, Energy Efficiency Fund and a
Strategic Green Investment Fund for supporting investments in RES and energy efficieaggrtheless, its
actual operationalization has been lacking a pulte)view of the implementation status.

Governance Structure & Stakeholder Involvement

Transition from coal to RES presents a blend of variety of opportunities and obstacles at the same time for RNM
and the SW region. Achieving the full economic andiglomdvantageslemands a holistic and inclusive approach
Collaboration among the governmental entities, industries, and local communities is essential to ensure a smooth
and fair transition to a sustainable economy, leveraging territorial and pleesed potentials, skills, and
knowledge.

Theproposed institutional structure forJTnnk EO AT OEOACAA Olby aNAtiorfal COdedihdtad EhA & |
Minister of Economy), overseeing a Just Transition Council & Secretariat (composed of various miarstries

OA

I AA

OOAEAET 1 AAOOQ8 4EA OOOOAOOOA Oi AAOA EO ET EOO ET EOEAI

as following topdown approach which is not sufficiently inclusive. It is recommendable that the structure relies on
the lessms learnt from other structures which are relatable and have been externally supported and initiated, which
have become noffunctional (eg. NCSD and NCCC).

a. The envisaged regional working groups should serve as essential platforms for linking and gdgtatenand
regional policies and actions to achieve a sustainable JT, particularly in the two regions that are most affected
with the transformation process, one of which is the SW region. The envisaged design shayldrbpriately
operationalised, technically backed and financially supportedwith a clear operating plan in order to focus
on addressing the specific needs and challenges particularly in the directly affected municipalities, in this case
Kichevo.

b. The local authority, the most to be affectadunicipality z Kichevo, perceives that their engagement in the
design phase of the national governance structure has been limited. They have not been sufficiently involved
and therefore they consider the governance structure as imposed. Furthermore, ¢fieoverall national
governance context and structure they also see themselves on the outskirts due to not being powerful enough
to have effect on the national policy design. Thejor concern for the local economyis that if it is not
appropriately suppaed there is an anticipation of a worsase scenario which will further aggravate and
induceoutmigration of the labour force, affecting negatively the demographic and so@conomic structure
of the region
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North Macedonia requires droader societal consensuson a decarbonisation approach and the energy
transition. The consensus between relevant stakeholders, including civil society, academia, and the private sector,
lacks. A just transition plan for the coal phasat could facilitate this process dnthe recently adopted Just
Transition Roadmap (June 2023) envisages activities and actions to contribute to this end.

North Macedonia should follow the evidence from different contexts and cases which indicate that the state's
capacity, as a policy setteto integrate just transition measures into coal phamet strategies is enhanced by
robust interactions between political and economic institutions and broad stakeholder engagement and inclusion.
This enhances both thkegitimacy and feasibility of the transition process.

4EA Ci OAOT 1 AT 060 OAODI 1T OE GsAduld keGtroagly imprévedby heighfehe® ®IAE T 1
comprehensive stakeholder representation in the formal decisioaking mechanisms. Tailoring pladmsed
transition support poliees to address the needs of the affected is crucial for fostering acceptance of coalpliase
policies to bespecifically tailoredto the SW planning region and the area of Kichevo.

While there is currently éack of comprehensive consensuamong all so@tal segments, particularly at lower
government tiers (LSGU Kichevo particularly), it is imperative for addressing this gap to implement ebplsee
just transition plan for phasing out codkffective and timely implementation of such a plan could posdy
facilitate achieving its objectives.

It is essential for the design and the implementation of the measures to be tailored to the specific requirements and
challenges of the region. Th8W planning region is an economically lagging regiomvith locally sgnificant
influence of the thermal power plant. There is a need for the initiatives to be meticulously tailored with a profound
comprehension of the distinctive socieconomic traits of the local community and its capacity for fostering
sustainable greexdevelopment in a timely manner. Otherwise, the effects mayde¢rimental not only to the local
economy but to the social structure leading to further economic disparities and drive migration in the region.

Economic & Social significance

The Southwest planing region (SWPR) is one of the less developed regions (second to last contributing to merely

nm T £ OEA TAOETTAI 'e6! AT A 11T xAO AOAOACA DPOT AOAOEOGEOU

75.9% of the national average with continuous dedtrend. The region economic activity (besides trade and
accommodation) is dependent on the secondary economic sectornmanufacturing, electricity and mining
contribute (jointly) with 17%, while the primary sector GVA is very low (4%, with drasiit tiadl last two decades).
The ceasing of the energy productionof the TPP Oslomej will havsignificant effects on the local socie
economic structurein the already fragile local economy.

The timeinconsistent plans for TPP decommissioning of RNM withaat a doubt disproportionately affect the
population in the coabdependent SW region (along with Pelagonia). The region famesoeconomic challenges

even more stronglythan the rest of the country. The regional energy sector seems tarable to copewith the

global and policy intentions for cheaper and greener energy. Despite the resurgence of lignite in the energy mix
lately (energy crisis), gross electricity produced by lignite is declining but RES are just starting to pick up in the
region.

Establshing and maintaining a balance between the aim of accelerating decarbonisation and ensuring cost
effectiveness while upholding principles of just transition is viRaloritising financial considerations alone may
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overlook the social implicationsof thetransition, which are likely to come into play in the medium to long term as
jobs and economic interests are at stake. The research findings underscore the necessity of taking a comprehensive
approach to energy transition encompassing not only financiadl dechnical considerations but also broader
territorial, economic, and social implications of the transformation disruption.

The SWPR (along with Pelagonia region) is facimgal-income trap where substantial jobs and income are tied

to the declining cd1 OAAOTI O xEEAE EO APAAOA® findland A&Ppoit Wabl©O AT T OA S ¢
alternatives to preserve existing jobs and create new ones. Most of the TPP energy production is conventional,

with limited FDIs in the region, high unemploymerdtes across sectors and workforce skill levels, expected to
particularly impact young people and women (among which there is high inactivity rate). The poor air quality and

public infrastructure further diminish the quality of life and cause outmigration.

There is arurgent need to prepare specific decommissiostudy with detailed operating plan for TPP Oslomej
which will be accompanied with specific plan for social safety net and reskilling of the workforce. The design of the
policies in RNM are still onkigh-level policy while at the same time the set date targets are quite short. The
decommissioning processes experienced by many cases have shown that it is a long process that affects many
beyond the directly affected labour force and shapes the futuréhe regions. This endeavour needs to be aligned

with the regional and local development strategies.

The simulated effects through scenario assessments (CBA scenario comparison) clearly indicates that when
prioritising and looking into financial implicatn only designing and implementing activities to support affected
communities are costly and thus may not be financially preferable. However, a more comprehensive evaluation
which is incorporatingeconomic and social dimensions reveals a significantly d#rent outcome for
decommissioning TTP OslomejWhen the economic and social costs and benefits are taken into account as
primary evaluation criteria the scenario of decommissioning coupled with JT measures which adesighed,
emerge as markedlynore favourable over both the medium and long term This broader perspective not only
accounts for immediate financial expenditures but also considers the broader societal and economic impacts,
highlighting the importance of investing in sustainable and justnigition measures.

It will be of utmost importance for policy measures specifically designed for the coal dependant region related to
TPP Oslomej for development of a comprehensive policy addressing the social and economic impacts which will
focus on estalishment a tailor-made social safety net programcovering: unemployment benefits, pension
programmes, income support, healthcare coverage, in liaison with comprehensive labour reskilling program and
training, career counselling, entrepreneurship suppoie$e should be designed based on the labour needs with
active consultation and engagement accompanied with monitoring and evaluation mechanisms to support
affected workers (and those indirectly along the supply chain).
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5. Serbia

From conventional to green- key elements for development of the city of Kragujevac sustainable
mobility strategy

5.1. Introduction

The Republic of Serbia has committed to aliggiwith the European Green Deal by endorsing the Green Agenda
for the Western Balkans (GAWB) at the 2020 Sofia Summit, followed by the GAWB Action Plan at the Brdo Summit
in October 2021. Since then, Serbia has initiated the process of decarbonizingitsrag and industry, along with
measures to promote a just green transition. This includes the adoption of the Law on Climate Change prepared by
the Ministry of Environment and a set of new energy laws, including the first Law on Renewable Energy Sources
and the new Law on Energy Efficiency and Rational Use of Energy.

In 2021, Serbia adopted several important policies under the Decarbonization (Climate, Energy & Mobility) pillar.
These include the Integrated National Climate and Energy Plan (INECP) foi2B321with a vision until 2050, the

Law on the Spatial Plan of the Republic of Serbia, the Draft Spatial Plan of the Republic of SerbR038Zin
procedure), the Longrerm Building Renovation Strategy until 2050, the Sustainable Urban Development §irate
until 2030, the Climate Strategy & Action Plan, and the Strategy for Development of the Energy Sector until 2025
with projections until 2030. The Ministry of Mining and Energy is also developing two key documents for
implementing the green transition gtly zZ the Energy Development Strategy and the Integrated National Plan for
Energy and Climate up to 2050.

Other national policies under the four pillars of the GAWB include the Law on Waste Management, the Law on
Packaging and Packaging Waste, the Wast@nslgement Program for 2022031, the Industrial Policy Strategy for
20212030 (Circular Economy), the Law on Environmental Protection, the Air Protection Law, the Law on Waters,
the Law on Soil Protection (Depollution), the Law on Nature Protection, théddal Strategy for Sustainable Use

of Natural Resources and Goods, the Biodiversity Strategy, the Law on Agriculture and Rural Development, and the
Law on Planning and Construction (Sustainable Food Systems and Rural Areas). The decarbonization pillar has
made the most progress in applying the principles of the green transition.

These laws and policies have initiated several activities and projects related to the Just Green Transition (JGT). Key
national initiatives include the EU for Green Agenda in Sgrlidvancing medium and lorgrm adaptation
planning, ALTERENERGYEnergy Sustainability for Adriatic Small Communities, the Roadmap for Circular
Economy in Serbia, the Initiative for a Just Green Transition and Decarbonization in Serbia, the ECO SYSTEM
Programme, and Zero Waste Municipalities.

Current overviews of JGT policies in Serbia are mainly national, but there are examples of regional and local policies.
Significant regional policies include the Sustainable Energy and Climate Action Plan foritthefBelgrade

(SECAP), the Sustainable Urban Mobility Plan for Belgrade, the Green City Action Plan for Belgrade, and the
Vojvodina Environmental Protection Program for 202625. Local activities are mostly concentrated in larger,
well-developed municid| EOEAO AT A AEOEAO 1 EEA .1 OE 3AAh . EAh +OACOI
In the research territory, the city of Kragujevac, the situation is better than in most Serbian local governments. Over

the past decade, Kragujevac has adopted several importargllpolicies related to JGT, such as the Spatial Plan of

the City of Kragujevac, the Local Waste Management Plan, the Program of Local Economic Development, and the
Strategy of Integral Urban Development of the Central City Zori€ragujevac 2030. Howevemany of these
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documents are expired or nearing expiration. The preparation and adoption of new policies present an excellent
opportunity to incorporate JGT principles and set an example for other local governments in Serbia.

The research case of UBEF wihin the Green Force action will focus on the first pillar of the Green Agenda for the
Western Balkans (cleaning energy sources & protecting the climate), particularly the aspect of a just transition in
Smart and Sustainable Mobility. As noted by Woodcotkle (2007), "sustainable mobility offers improvements in
individual health as well as a cleaner and healthier environment." Therefore, the case study aims to integrate
proposed solutions into innovative langse management, urban design, and planningréaluce healthrelated
environmental burdens in inner urban zones, foster equitable access to public transport, enhance its quality and
use, and promote sustainable urban mobility patterns.

The sense of place, a multidimensional concept encompassing cegnéimotional, and behavioral facets of place
attachment, will be used to understand waddeing. This concept will play different roles in establishing positive
relations with place and will be included in the research approach. A participatory approdchnaure the
verification of procedures, data, and concepts, while enhancing the sense of belonging to the idea and final solution.
Citizens are expected to respond positively to the transformation of public city transport into ecologically
sustainable sgtems, influencing station layouts, routes, and more.

Understanding the Transition of the Public Transport System in the City of Kragujevac

The research focuses on the ongoing investments in Kragujevac's public transport system. The Bus Transformation
Prgect is not a corridor study or a service plan. Instead, based on extensive research and public engagement, this
project aims to provide a strategy with a bold, new vision and a series of recommendations to guide the future of
buses in the City of Kragujae (CKG). Public input from all demographics and areas in CKG indicated that
transforming the bus system means improving the basipsoviding fast, frequent, reliable, affordable bus service

that feels like a unified system and is not limited by geogramhitunding boundaries.

Public city transport (PCT) cannot be observed separately from the total city traffic. Transforming PCT also means
reducing private car use and switching to bus transportation. The average number of cars in Serbia is 300 per 1,000
inhabitants, slightly higher in Kragujevac at around 320. In absolute numbers, this involves about 30,000 users per
day (almost 50,000 before the Covid pandemic). Transport policy measures can reduce car use levels by promoting
walking and cycling and devagbing a new transport hierarchy. This can be achieved by slowing down urban traffic,
reallocating space to public transport, implementing parking controls and road pricing, and making public transport
easier to use.

Kragujevac has completed a Traffic Stufdy the General Urban Plan (GUP), which was used in the initial analysis.
The research also includes certain urban and technical solutions that can improve PCT, such as traffic organization
through the street use system, dominant traffic routes for busgseater traffic throughput, traffic signals, the

layout of bus stops, parking policy, and financial mechanisms for (de)motivating arrival in central areas. The
research could also form the basis for a gradual transition to a cafileenpublic transport gstem, providing
insights into whether it is possible to transition stéy-step to a carboffree system in the city.

The research aims to define scenarios, after extensive analysis and surveys, that will provide the best effects for
increasing the sharefgublic transportation, reducing the number of cars in the central area, and reducing pollution

by using electric vehicles. The pilot idea is for passengers to use conventional buses to get to the edge of the central
area and then transfer to electric bess, which will distribute passengers to their destinations with a-disfiributed
frequency of departures. This will be combined with other policies to (de)motivate certain types of traffic, adapted
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to urban planning parameters and technical solutionsisTresearch should serve as input for developing urban
plans to ensure the implementation of this idea, adapting it to the wider city context through the eventual
construction, expansion, or reconstruction of existing roads, and integrating it into othHmruelements.

The study includes an analysis of European guiding documents such as the EC Declaration 1370/2007, national
strategies, positive examples of cities in the region, city sectoral strategies, existing plans, and urban policies. It also
covers he socieeconomic transformation of PCT towards sustainability, emphasizing a participatory and open
approach to specify and calibrate goals and desired solutions. The new PCT strategy will combine conventional
traffic with improved performance outside theentral area and completely new electric buses in the city center,
along with new solutions for stationary traffic and smart improvements in supporting infrastructure such as
stations, signaling, and notification systems.

Additionally, the study examinethe basic status of air pollution in the city, identifying the main problems related

to air pollution and the contributing factors, especially in the central zone. This comprehensive approach ensures
that the transition to a sustainable public transportssgm in Kragujevac is weithformed, strategically planned,

and effectively implemented.

5.2. Methodology

The integral method was used as the basis for planning sustainable urban systems in this study. This method
explores the interrelationships among economisocial, and spatial development factors and the necessity of
planning in relation to the broader environment. Through this process, the ecolegmahomic dimension gains

its social justification and overall valorisation. To establish sustainable hayrbetween economic development

and the environment, planning focuses on integrating space and the environment into -sgoiomic
development for the ecological health of the local community. The function of planning and public responsibility is
approachedholistically, interactively, and in accordance with environmental capacity. Therefore, integrated
planning of key segments is particularly important for seeimonomic and spatiaécological cohesion in spatial
development. Emphasis on arranging econorativities within the context of social responsibility considers their
impact on the natural and living environment. In the spirit of global sustainable development, where the economic
gain of an area equals the ecological effects of its actions on spafye planning aims to prevent resource
exploitation, emphasize the city's specificity and identity, and promote social awareness of the importance of
preserving a higkguality environment.

The research approachincluded document research, analysis of samiexperiences from abroad and in some
Serbian cities, legislative background analyses, setmictured interviews with local policy actors and
stakeholders, fieldwork and surveys to engage with citizens, and-beskfit analysis. Special attention wassgn

to the territorial implications of the green transition, especially its effects on spatial policies. Recommendations
related to spatial planning, urban planning policies, and instruments that would support the green agenda (green
transition) in Serbiavere clearly highlighted.

Data collection methods involved detailed research of planning documents and studies, numerous meetings with

local authorities and significant stakeholders, and a survey disseminated through official internet channels and
direct mntact with public transport users in Kragujevac. Proposed routes for future electric buses were established
after field visits, consultations with traffic experts, and the city's chief urban planner. In the final phase of the
research, the schedule of dtans, the number of buses needed, and their departure intervals will be specified.

The sampling strategy involved a survey answered by more than 450 public transport users. The survey covered
the basic pillars of the green transition and gathered citiZesmnions about a possible transition to sustainable
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public transport, its impact on the environment, and their awareness of the need to change traditional transport
methods. It also indicated the effects on human health, social-weihg, and sustainably. The summary results
were prepared in detail, and the directions obtained were considered.

Parallel discussions with the city administration explored accompanying activities to enhance the transition's
effectiveness. These included banning traffictive central area of the city (completely or during certain parts of

the day) except for electric buses and taxis, banning parking (except for residents), offering economic incentives for
the transition (such as ticket price reductions and free transpootain the initial phase), and installing solar panels

at bus stops and pollution meters in buses.

In terms of data analysis procedures, researchers collected data from the Open Data Portal, the Statistical Office of
the Republic of Serbia, the Republic G@etic Authority, the Serbian Business Registers Agency, official documents
adopted by the City of Kragujevac, and various studies and research. COPERT and GTFS tools for Kragujevac were
used for scenario purposes. Significant data were calculated andenlasging GIS tools for geospatial analyses.

Figurel6. Census Circles in the city core zone
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The central area of Kragujevac is divided into 93 Census Circles, which were used for data collectioruarbtire

of inhabitants, households, age structure, and other relevant information. Data from the Census provided accurate
estimates of the population affected by the scenario. Business Register data gathered from the Serbian Business
Registers Agency wassad to estimate the economic impact of the proposed scenario and its effect on workers and
daily commuters.
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Urban buses, mostly equipped with headuty diesel engines, have significant energy and environmental impacts.
The research identified bus pollutaemissions (CO, CO2, HC, NOX) at road sections, intersections, and bus stops
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for different fuel types, exploring changes in emissions for different locations. MDD values for different locations
indicated that there were more obvious differences in emissidetween road sections and intersections. Heat
maps were applied to better understand emissions changes.

The field data consisted of two parts: (1) bus vehicle characteristic data include fuel type, vehicle speed, and
acceleration; and (2) emission sitiimn data include bus pollutant emissions of carbon monoxide (CO), carbon
dioxide (CO2), hydrocarbon (HC), and nitric oxides (NOX).

Figurel?. Existing bus lines passing through the city center zone
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Fgure 18. Spatial distribution of the bus stops
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Ecological impact was calculated based on the:

Number of existing bus lines passing through the city center zone

Number of daily trips

Spatial distrilution of the bus stops

Spatial distribution of the crossroads

Length of the bus line

Emission values for different types of engines with internal combustion (EURO 5, EURO 4 etc.) based on
the Wang, C., Sun, Z. and Ye, Z. (2020).

Walking 5 minutes isochrees distances from the bus stops

Numerous documents adopted by the City of Kragujevac or created by the city administration were used for data
collection and understanding present conditions and future goals in city development. These documents included
the City of Kragujevac Traffic Development Strategy 2@022, the Traffic Study for the General Plan of
Kragujevac 2025, traffic infrastructure analyses for the General Plan of Kragujevac 2025, and research studies on
public city and intercity transport.

187



Horizon Europe ProgrammeHORIZONWIDERA2021:ACCES$2-01
Deliverable 4.5_%t research study report

Fgure 19. Area marked in re@ not accessible in 5 minutes walking distance from the bus stop
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Ethical considerationsinvolved consultations with the ethics officer and coordination with other consonti
members regarding the research approach. During the research, no unexpected obstacles were encountered.
Existingchallengesincluded new material for local experts, insufficient knowledge of Green Transition principles
among citizens, resistance to nesystems, financial uncertainty, and the need for investment. However, the local
administration, key managers, citizens, and other stakeholders showed complete openness. Preliminary survey

results indicated great interest in improving the environment, usingdern transportation modes, and thinking
about a sustainable future.

The timeline was mostly respected, with some variations in data arrival. Regular meetings with local actors in
Kragujevac and field visits were conducted. Consultations with experts frarious fields (civil and construction
engineers, economists, sociologists, geographers, lawyers) significantly contributed to the research through advice
and highlighting important aspects of this complex issue.

5.3. Policy and Legal Context

From the outset the research focused on analyzing the legislative, planning, and institutional support necessary
for the green transition. This foundational work is documented in the Regional Mapping Report (D4.2 Regional
Mapping Report). Following a comprehensive assesnt at the national and regional levels, the analysis was then
narrowed down to the local level to gain a more detailed understanding of specific municipal contexts.
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For the City of Kragujevac, numerous documents, either adopted by the city or creatitsl dgministration, were
instrumental in data collection and provided crucial insights into both the current state and future development
goals. These documents include:

City of Kragujevac Traffic Development Strategy 2012022

This strategy outlines theity's longterm vision for traffic management and infrastructure development over a
decade. It highlights key areas for improvement and provides a roadmap for achieving a more efficient and
sustainable transport system.

Traffic Study for the General Plarof the City of Kragujevac in 2025

This study offers an idepth analysis of the city's traffic patterns, challenges, and potential solutions. It serves as a
critical tool for planners and policymakers to make informed decisions about future traffic managiesirategies.

Traffic Infrastructure Analyses for the General Plan of the City of Kragujevac in 2025

These analyses provide a detailed examination of the existing traffic infrastructure, identifying bottlenecks and
areas needing enhancement. They als@pose new infrastructure projects aimed at improving traffic flow and
reducing congestion.

Public City and Intercity Transport in the City of Kragujevag Research Study

This study focuses on the public transport system within the city and its connectmissirrounding areas. It
evaluates the efficiency, coverage, and user satisfaction of public transport services and suggests improvements to
make the system more usdriendly and environmentally sustainable.

Many of these reference documents directly adirectly opened up opportunities for incorporating new spatial
planning concepts that align with principles of environmental sustainability. This holistic approach not only
addresses immediate transportation needs but also contributes to broader ecologi@hsocial goals, towards a
just green transition.

5.4. Theoretical framework

Urban transport has the function of integration, connecting the city's functions of work, housing, entertainment
and recreationTransportis inseparable from the economic developntef the city and has a decisive influence on
the quality of life of city residentddowever, it should always be remembered that the demand for traffic is, in fact,
a derived demandMobility itself depends on the spatial arrangement of activities inditg- as the spatiaphysical
structure of the city changes, so does the demand for traffic.

Sustainable urban mobility refers to a transport strategy that minimizes negative environmental effects, economic
inefficiency and social inequality.

The most inportant negative environmental effects of city traffic at the local and regional level are; local air
pollution, noise pollution, traffic congestion and traffic accidents, confiscation of city land. At the global level, these
are: energy consumption and Ggas emissions.

Reducing the negative effects of city traffic can be achieved by applying various measures from the domain of urban
planning and land use as well as traffic policy. For the effectiveness of measures to be fully manifested, the timing
of their implementation is extremely important. Therefore, it is not only necessary to implement all groups of
measures together, but the coordination of traffic strategy and spatial development must reach a very high level.
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5.5. Stakeholder engagement

Apart from several online meetings with various experts, good cooperation with the administration of the city of
Kragujevac has already been noted. The survey that was conducted was structured in such a way as to include
various ethnic, gender and educational categarief the population. Special care was taken to talk to people who

are frequent users of public transport, those who live in the central argheo€ity, but also those who come to

work every day from distant parts of the city or outside it. Concret@l{minary) data are given iAnnex to this
document.

5.6. Core findings

After a detailed analysis of existing spatial and development documentation, legal assumptions and constraints,
discussions with stakeholders and authorities, development scenariosufoliqourban transport in the central zone

of Kragujevac were created. The definition of scenarios was preceded by an extensive survey that reflected the
opinions of residents and transport users regarding the state of public urban transportation and future
expectations.

5.6.1.Survey on the Satisfaction Level of Public Transport Users and Preferences Towards the
Introduction of Electric Buses

The purpose of this survey was to assess the level of satisfaction among the citizens of Kragujevac with the current
public transport system and to explore the potential for introducing electric buses. The goal was to identify existing
issues and areas for improvement within Kragujevac's public transport system. Data was collected using interview
methods.

The survey sampled 24t respondents, which is considered satisfactory given Kragujevac's population of
approximately 150,000, with a 5% margin of error at a 95% confidence level. Of the total responses, 257
guestionnaires were filled out online, while 167 were conducted irfihe.

Field surveys were conducted by interviewing users of public transport services at selected roundabouts and the
busiest stations in different areas of Kragujevac, during peak hours (7am to 9am and 3pm to 5pm)-peakoff
times. This approach ensed the representativeness of the sample and created the methodological preconditions
for the validity of the results. All urban zones of Kragujevac were covered during two characteristic parts of the day,
reflecting public transport occupancy levels.

Satidfaction and the importance of certain attributes of public transport were measured using #@fie Likert

scale. Although a sevepoint scale is also commonly used, the fipeint scale was deemed more appropriate for

the conditions in Serbia and foréhspecific circumstances of fielshsed questionnaire completion. The Likert scale

is suitable as it allows respondents to clearly express their opinions using an equal number of positive and negative
categories.

The questionnaire comprised a single A4 shwiith closedended questions. The number and type of questions
were designed to ensure a high completion rate. The expected time to fill out the questionnaire was approximately
five minutes. Subsequent statistical analysis and calculations were perfousiad SPSS software to ensure robust
data analysis and interpretation.
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5.6.2.Statistical analysis

Frequencies and descriptive statistics were used to understand the distribution of responses for every survey
guestion.

Table 109. Age of espondent

\ Frequency Percent Valid Percent Cumulative Percent
Valid 14-25 86 20.3 20.3 20.3
26-45 176 41.5 415 61.8
46-65 135 31.8 31.8 93.6
65+ 27 6.4 6.4 100.0
Total 424 100.0 100.0

SourceSPSS! OOET 080 AAI AOI AGETT O
The largest age groupmaong respondents is the 285 years old category, comprising 41.5% of the total
respondents. The seconlrgest group is the 4&5 years old category, making up 31.8% of the respondents. The

14-25 years old group represents 20.3% of the respondents. Thallesh group is those aged 65 and older,
accounting for 6.4% of the respondents.

Most of our survey respondents are in the-26 and 4665 age groups, indicating a middeged demographic
predominance in our sample. This age distribution can be very irdtirna, as different age groups may have
varying perspectives and preferences regarding public transport and electric buses.

Table11Q Education level of respondent

Frequency Percent Valid Percent Cumulative
Percent

Valid Elementary school 12 2.8 2.9 2.9
High school 346 81.6 82.6 85.4
University degree 61 14.4 14.6 100.0
Total 419 98.8 100.0

Missing System 5 1.2

Total 424 100.0

Source3033h ! OOEI 060 AA1I AOI AGET T O
Among the valid responses the majority of responder®,6%, have only completed high school. A significant

minority, 14.6%, have obtained a university degree. A very small portion, 2.9%, have only completed elementary
school.

The high proportion of respondents with a high school education suggests thasuhgey sample predominantly
consists of individuals with a moderate level of education. The smaller proportions of respondents with elementary
or university education indicate that there may be differing levels of engagement with public transport, paitgnti
influenced by educational attainment. This distribution can be used to understand and segment the data for further
analysis, particularly when examining preferences and satisfaction with public transport services among different
educational groups.
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Table111 Frequency of public transport use

Frequency Percent Valid Percent Cumulative
Percent

Valid Daily 171 40.3 40.4 40.4
4 to 6 days a week 63 14.9 14.9 55.3
1 to 3 days a week 66 15.6 15.6 70.9
1 to 3 days a month 43 10.1 10.2 81.1
Less than one day a month 48 11.3 11.3 92.4
| do not use it at all 32 7.5 7.6 100.0
Total 423 99.8 100.0

Missing System 1 2

Total 424 100.0

Source3033h ! OOEI 0860 AA1I AOI AGETT O

Among the valid responses the largest group, 49. of the respondents, use public transport daily; 14.9% of the
respondents use public transport 4 to 6 days a week (frequent users); 15.6% of the respondents use public transport
1 to 3 days a week (moderate users); 10.2% of the respondents use putigdral to 3 days a month (occasional

users); 11.3% of the respondents use public transport less than one day a month (rare users); 7.6% of the
respondents do not use public transport at all (rogers).

A significant portion of respondents use publiaisport frequently, with 40.3% using it daily and an additional
30.5% using it between 1 to 6 days a week. Over half (55.3%) of the respondents use public transport at least 4 days
a week, indicating a high dependence on public transport.

Given that 18.8%use it occasionally (1 to 3 days a month or less), there is a potential to convert these occasional
users into more frequent users through improved services or incentives. The 7.5%-afemnrepresent a group

that could be targeted with initiatives toreourage public transport use, such as improved service quality. This
distribution provides a comprehensive overview of how often different segments of the population use public
transport, which is crucial for planning improvements and assessing the pialeinipact of introducing electric
buses in the city center.

Table112 Most common purpose of travel

Frequency Percent Valid Percent Cumulative
Percent

Valid Traveling to/from work 200 47.2 48.1 48.1
Going to school/university 61 14.4 14.7 62.7
Shopping 21 5.0 5.0 67.8
Recreational reasons 35 8.3 8.4 76.2
Visiting family/friends 34 8.0 8.2 84.4
Other reasons 65 15.3 15.6 100.0
Total 416 98.1 100.0

Missing System 8 1.9

Total ‘ 424 100.0
Source3033h | OcOI&ONO O AAI
Among the valid responses nearly half (48.1%) use public transport for commuting to/from work; 14.7% of

respondents use public transport for educational purposes. Those are primary and secondary purpose. Among
other purposes 5% of respondents ysablic transport for shopping; 8.3% use it for recreational reasons; 8.0% use
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public transport to visit family and friends. In addition to this 15.3% of respondents indicated other reasons for using
public transport.

The high percentage of respondents ngi public transport for commuting to/from work indicates that any
improvements to public transport services will primarily benefit the working population. While work and school
commutes are predominant, there are still substantial numbers of responderitg ymiblic transport for shopping,
recreation, and visiting family/friends. The relatively high percentage of "Other reasons" (15.6%) suggests there are
various unspecified uses of public transport that could be further explored to understand the fudl cdrublic
transport needs and preferences. This data is important for understanding reasons why people use public transport
in Kragujevac, and it can help in planning improvements and campaigns to encourage public transport usage across
different segmens of the population.

Table113 Type of ticket

Frequency Percent Valid Percent Cumulative
Percent

Valid Single ticket 173 40.8 41.3 41.3
Monthly pass 206 48.6 49.2 90.5
| do not buy a transport ticket 40 9.4 9.5 100.0
Total 419 98.8 100.0

Missing System 5 1.2

Total 424 100.0

Source3033h ! OOEI 0860 AA1I AOI AGETT O
Among the valid responses a significant portion of respondents (41.3%) use single tickets, while the majority
(49.2%) use monthly passes. A smaller portiorb¥9) do not buy a transport ticket at all.

The highest percentage of respondents use monthly passes, suggesting that a large number of users are frequent
and regular public transport users. This group may benefit most from consistent and reliable seAs®sa
substantial proportion of respondents use single tickets, indicating that there is a significant number of occasional
or less frequent public transport users. The 9.4% of respondents who do not buy transport tickets could indicate
evasion, or othereasons not covered by the survey.

Understanding the distribution between single ticket users and monthly pass holders is crucial for revenue planning
and service optimization. Monthly pass holders often expect different service levels compared totsikeleisers.

This distribution helps in understanding the ticket purchasing behaviour of public transport users, which can inform
decisions regarding pricing, service improvements, and marketing strategies to increase public transport usage in
Kragujevac.

Among the valid responses the majority of respondents (65.1%) do not change bus lines during their journey; a
smaller portion of respondents (18.9%) change bus lines once during their journey; a minority of respondents (16%)
change bus lines multiple tinse

Table114 Changing bus lines on journey

Frequency Percent Valid Percent Cumulative
Percent
Valid | Yes, multiple times 67 15.8 16.0 16.0
| Yes, once 79 18.6 18.9 34.9
| No 272 64.2 65.1 100.0
| Total 418 98.6 100.0
Missing | System 6 1.4
Total | 424 100.0
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The high percentage of respondents who do not change bus lines suggests a preference for direct routes. This
indicates that most users have access to direct routes or prefer routes utithensfers. The combined percentage

of respondents who change bus lines (almost 35%) indicates that a significant portion of users need to transfer at
least once during their journey. This highlights the importance of efficient and-eaakdinated tranger points in

the public transport system. For the 16% who change buses multiple times, improving the connectivity and
reducing the need for multiple transfers could enhance their travel satisfaction. This data provides insights into the
travel patterns ofpublic transport users in Kragujevac, particularly regarding their need to transfer between bus
lines. It can inform decisions on route planning, scheduling, and service improvements to enhance the user
experience.

Table115 Willingness to pay higher price for better quality

Frequency Percent Valid Percent Cumulative Percent
Valid ‘ Yes 212 50.0 50.5 50.5
‘ No 208 49.1 49.5 100.0
‘ Total 420 99.1 100.0
Missing ‘ System 4 9
Total 424 100.0

Source3033h ! OOET 0860 AAI AOI AGET T O
Among the valid responses little more than a half of the respondents (50.5%) are willing to pay a higher price for
better quality public transport; just under half of the respondents (49.5%) are not willing to pay a higher price.

The respondents are almbsvenly split in their willingness to pay a higher price for better quality public transport,
with half valuing improved quality enough to pay more, while the other half may be more-peisitive or satisfied
with the current quality.

Since half of theespondents are willing to pay more, there is potential for introducing highgced options for
enhanced services or implementing quality improvements (increased frequency, better comfort, reduced travel
time etc.) with a justified price increase. Thiatd is very important for planning any price adjustments or quality
improvements in the public transport system in Kragujevac.

Table116. Amount willing to pay compared to current price

Frequency Percent Valid Percent Cumulative
Percent

Valid ‘ Up to 25% higher 167 394 77.3 77.3
‘ Up to 50% higher 32 7.5 14.8 92.1
| Up to 2 times higher 13 3.1 6.0 98.1
| More than 2 times higher 4 9 1.9 100.0
| Total 216 50.9 100.0

Missing | System 208 49.1

Total | 424 100.0

Source:'SPSS, AET 06 0 AAl AOI AGETT O

Of the number of respondents willing to pay higher price for better quality of public transport the majority (77.3%)
are only willing to pay up to 25% higher than the current price. This, of course, suggests that a modest price increase
is more acceptable to the majority. A smaller portion (14.8%) are willing to pay up to 50% higher, indicating that
some respondents are open to a more significant price increase for better quality. Only 6% are willing to pay up to
2 times higher, and a fdion (1.9%) are willing to pay more than 2 times higher, indicating that such a high price
increase would not be wetkceived by the majority.

The majority's willingness to pay up to 25% higher suggests that a modest increase in fares could be fédsibte w
significant pushback, provided that the quality improvements are evident. This data helps in understanding the
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extent to which respondents are willing to financially support quality improvements in public transport, informing
pricing strategies andervice enhancement plans in Kragujevac.

Table117 Car ownership or access

| Frequency Percent Valid Percent Cumulative Percent
Valid Yes 249 58.7 58.7 58.7
No 175 41.3 41.3 100.0
Total 424 100.0 100.0

31 OOAAG ! @afvBsl O6 O AAI AD
Most of the respondents (58.7%) have access to a car. This indicates that more than half of the survey participants
either own a car or have the possibility to use one. A significant portion of respondents (41.3%) do not have access

to a car. Thigndicates that a substantial number of people rely on other modes of transportation, such as public
transport, walking, or cycling.

The 41.3% of respondents without car access may be more reliant on public transport, making it crucial for the city
to ensue that public transport services are efficient, reliable, and meet the needs of these users. The 58.7% with
car access might be potential users of public transport if it is improved. Strategies to attract these car users to public
transport could include ighlighting the benefits of reduced congestion, environmental benefits etc. The high
percentage of car access suggests a potential challenge in terms of parking space availability and traffic congestion,
especially in the central zone. This highlights thgortance of parking restrictions and other traffic management
measures.Next 12 questions refer to the user satisfaction with various aspects of public transport in
Kragujevac.

Table 118 Statistics
Satisfaction Saisfaction Satisfaction Satisfaction Satisfaction Satisfaction
with with travel with with comfort with with
frequency time comfort of of the availability cleanliness
waiting journey of seats
N ‘ Valid 421 420 418 419 418 417
‘mwm 3 4 6 5 6 7
Mean ‘ 2.8124 3.2310 2.3838 2.7303 2.7057 2.9448
Median ‘ 3.0000 3.0000 2.0000 3.0000 3.0000 3.0000
Std. Deviation ‘ 1.28004 1.20322 1.34357 1.27031 1.22407 1.33709
Variance ‘ 1.639 1.448 1.805 1.614 1.498 1.788

31 OOAAg ! OOET 060 AAI AOI ABGEIT 10O
Table119 Statistics

Satisfaction  Satisfaction Satisfaction Satisfaction Satisfaction Satisfaction
with with ease of  with station with safety with with cost of
information connection proximity environmental  transportation
availability impact
N | Valid 419 417 418 418 418 418
‘ Missing 5 7 6 6 6 6
Mean 3.1313 2.9257 3.4569 3.1914 2.8541 3.1531
Median 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000
Std. Deviation 1.38497 1.18959 1.25207 1.20221 1.20162 1.26775
Variance 1.918 1.415 1.568 1.445 1.444 1.607

31 OOAAd !utoEss O8O0 AAI A
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Generally, median values around 3 suggest that most respondents rate satisfaction as moderass most
aspects. Higher standard deviations and variance suggest more variability in opinions among respondents, with
some aspects having higher vability than others.

"Satisfaction with station proximity has the highest mean (3.4569), suggesting it is the most critical factor for
respondents (next are "Satisfaction with travel time", and "Satisfaction with safety"). "Satisfaction with comfort of
waiting" has the lowest mean (2.3828), well below neutral.

"Satisfaction with information availability and ‘Satisfaction with comfort of waiting have higher standard
deviations (1.38497 and 1.34357, respectively) and higher variance, indicating a wédel agfpresponses around
the mean. "Satisfaction with ease of connectidrhas the lowest standard deviation (1.18959), indicating that most
respondents have similar opinions about this aspect.

Our data provides insights into the perceived satisfactionelevacross various dimensions of public transport.
Understanding these ratings helps in identifying areas where improvements are needed to enhance overall
satisfaction among users. Those areas, primarily, are: comfort of waiting, comfort of the journayalziity of

seats and frequency of public transport.

Table120Q Satisfaction with frequency

Frequency Percent Valid Percent Cumulative
Percent

Valid Not satisfied at all 76 17.9 18.1 18.1
Mostly dissatisfied 105 24.8 24.9 43.0
Both satisfied and dissatisfied 120 28.3 28.5 71.5
Mostly satisfied 62 14.6 14.7 86.2
Completely satisfied 58 13.7 13.8 100.0
Total 421 99.3 100.0

Missing System 3 7

Total 424 100.0

31 O0OAAqg ! OOET 060 AAI AOI AGEITO
Most respondents (43%) areot satisfied at all or mostly dissatisfied with the frequency of public transport
significant portion (28.5%) are satisfied or completely satisfied with the frequency of public transport.

The 18.1% who are not satisfied at all and the 24.9% who arstlynalissatisfied indicate areas whert
improvements in frequency are needed. Also, understanding the 28.5% who have both satisfied and dissa
feelings can help in targeting improvements to specific aspects of frequency that could enhance o
satisfaction.

Table 121 Satisfaction with travel time

Frequency Percent Valid Percent Cumulative
Percent
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Valid Not satisfied at all 40 9.4 9.5 9.5
Mostly dissatisfied 72 17.0 17.1 26.7
Both satisfied and dissatisfied 133 314 317 58.3
Mostly satisfied 101 23.8 24.0 82.4
Completely satisfied 74 175 17.6 100.0
Total 420 90.1 100.0

Missing System 4 9

Total | 424 100.0

31 OOAAd ! OOEI 0860 AA1I AOI AOGET 1T O
A majority (41.6%) are satisfied or completely satisfied with trairektwhile a significant portion (31.7%) have both
satisfied and dissatisfied feelings about travel time. Only minority of respondents (9.5%) are not satisfied at all with

travel time. Understanding that 9.5% of respondents are not satisfied at all andold@rgé mostly dissatisfied
indicates areas where improvements in travel time could be focused.

Table122 Satisfaction with comfort of waiting

Frequency Percent Valid Percent Cumulative
Percent

Valid Not satisfied at all 157 37.0 37.6 37.6
Mostly dissatisfied 71 16.7 17.0 54.5
Both satisfied and dissatisfied 106 25.0 25.4 79.9
Mostly satisfied 41 9.7 9.8 89.7
Completely satisfied 43 10.1 10.3 100.0
Total 418 98.6 100.0

Missing System 6 1.4

Total 424 100.0

SouAAg ! OOET 060 AAI AOI AGET 1 O
A significant portion (37.6%) are not satisfied at all with the comfort of waiting; about 25.4% have both satisfied

and dissatisfied feelings abottie comfort of waiting. Only 20.1% are mostly satisfied or completely satisfi¢ld wi
the comfort of waiting.

The 37.6% who are not satisfied at all and the 16.7% who are mostly dissatisfied indicate areas where improvements
in the comfort of waiting are needed. Strategies to increase this satisfaction level could focus on providing more
comfortable waiting environments, such as shelter, seating, and amenities.

Table123 Satisfaction with comfort of the journey

Frequency Percent Valid Percent Cumulative
Percent

Valid Not satisfied at all 84 19.8 20.0 20.0
Mostly dissatisfied 106 25.0 25.3 45.3
Both satisfied and dissatisfied 119 28.1 28.4 73.7
Mostly satisfied 59 13.9 14.1 87.8
Completely satisfied 51 12.0 12.2 100.0
Total 419 98.8 100.0

Missing System 5 1.2

Total 424 100.0
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31 OOAAG !cdiafoed O6 O AAI
Almost half of all respondents (45.3%) are not satisfied at all or mostly dissatisfied with the comfort of the journey.

On the other hand, only 12.2% are completely satisfied with the comfort of the journey.

The 20.0% who are not satisfied at ahd the 25.0% who are mostly dissatisfied indicate areas where
improvements in the comfort of the journey are needed. Strategies to build and increase this satisfaction level could
focus on improving seating comfort, temperature control, minimizing digiaps during travel etc.

Table 124 Satisfaction with availability of seats

Frequency Percent Valid Percent Cumulative
Percent

Valid Not satisfied at all 78 18.4 18.7 18.7
Mostly dissatisfied 112 26.4 26.8 45.5
Both satisfed and dissatisfied 129 30.4 30.9 76.3
Mostly satisfied 53 12.5 12.7 89.0
Completely satisfied 46 10.8 11.0 100.0
Total 418 98.6 100.0

Missing System 6 1.4

Total | 424 100.0

31 OOAAd ' OOEI 060 AAI AOI AGETTO
A majority of respondents (45.5%) aretrgatisfied at all or mostly dissatisfied with the availability of seats. Only
23.7% are mostly satisfied or completely satisfied with the availability of seats.

The 18.7% who are not satisfied at all and the 26.4% who are mostly dissatisfied indicateviiera improvements
in the availability of seats are needed. Policies to potentially increase this satisfaction level could focus on ensuring
adequate seating capacity during peak times and improving the layout of seating within vehicles.

Table 125 Satisfaction with cleanliness

Frequency Percent Valid Percent Cumulative
Percent

Valid Not satisfied at all 74 175 17.7 17.7
Mostly dissatisfied 91 215 21.8 39.6
Both satisfied and dissatisfied 107 25.2 25.7 65.2
Mostly satisfed 74 17.5 17.7 83.0
Completely satisfied 71 16.7 17.0 100.0
Total 417 98.3 100.0

Missing System 7 1.7

Total 424 100.0

31 OOAAd ! OOEI 0860 AAI AOI AOET 1T O

Almost 40% of respondents are dissatisfied (either not satisfied at all or mostly dissa}igfitdcleanliness; 34.7%

of respondents are satisfied (either mostly satisfied or completely satisfied). A significant portion (25.7%) has mixed
feelings about cleanliness.
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Table 126. Satisfaction with information availability

Frequency Percent Valid Percent Cumulative
Percent

Valid Not satisfied at all 68 16.0 16.2 16.2
Mostly dissatisfied 77 18.2 18.4 34.6
Both satisfied and dissatisfied 102 241 24.3 58.9
Mostly satisfied 76 17.9 18.1 77.1
Completely satisfied 96 22.6 22.9 100.0
Total 419 98.8 100.0

Missing System 5 1.2

Total | 424 100.0

31 OOAAg ! OOET 060 AAI AOI AGEIT 10O
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Table 127 Satisfaction with ease of connection

Frequency Percent Valid Percent Cumulative
Percent

Valid Not satisfied at all 54 12.7 12.9 12.9
Mostly dissatisfied 99 23.3 23.7 36.7
Both satisfied and dissatisfied 138 325 33.1 69.8
Mostly satisfied 76 17.9 182 88.0
Completely satisfied 50 11.8 12.0 100.0
Total 417 98.3 100.0

Missing System 7 1.7

Total | 424 100.0

31 OOAAg ' OOET 060 AAI AOI AGET T O

A significant portion of respondents, 36.6%,, are dissatisfied with the ease of connection. This indictesotie

than oneOEEOA 1T £ OEA OAODPI 1T AAT 080 AopAOEAT AA AEEEEAQOI OEAO
transport. This may reflect issues such as long waiting times, poorly synchronized schedules, or complicated
transfer processes. Almost ttd of respondents (30%) are generally satisfied with the ease of connection. Also,

32.5% of respondents have mixed feelings about the ease of connection. These individuals might have experienced
inconsistent service or found the connection process acceletalot not optimal.

Based on our data, numerous steps can be taken to improve satisfaction with ease of connection such as: improved
scheduling, Realime updates, increased frequency etc.
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Table128. Satisfaction with station poximity

Frequency Percent Valid Percent Cumulative
Percent

Valid Not satisfied at all 39 9.2 9.3 9.3
Mostly dissatisfied 48 11.3 115 20.8
Both satisfied and dissatisfied 124 29.2 29.7 50.5
Mostly satisfied 97 22.9 23.2 73.7
Completely satisfied 110 25.9 26.3 100.0
Total 418 98.6 100.0

Missing System 6 1.4

Total | 424 100.0

31 O0OAAg ! OOET 0860 AAI AOI AGET 10O
Majority of respondents, almost one half, are mostly satisfied and completely satisfied with the proximity of public

transport stations.They likely find stations conveniently located, accessible, and-imédigrated into their travel
patterns.

On the other hand, these categories (Not satisfied at all and mostly dissatisfied) account for 20.8% of responses.
This indicates that about fifth forespondents are dissatisfied with the proximity of public transport stations.
Reasons could include stations being far from residential or commercial areas, inconvenient access points, etc.

Based on the data, some policies can be recommended to impratisfaction with station proximity, such as
integration with urban planning and accessibility improvements

Table129. Satisfaction with safety

Frequency Percent Valid Percent Cumulative
Percent

Valid Not satisfied at all 39 9.2 9.3 9.3
Mostly dissatisfied 77 18.2 18.4 27.8
Both satisfied and dissatisfied 142 33.5 34.0 61.7
Mostly satisfied 85 20.0 20.3 82.1
Completely satisfied 75 17.7 17.9 100.0
Total 418 98.6 100.0

Missing System 6 1.4

Total | 424 100.0

Sourcel OOET 080 AAI AOI AGET 1T O
Majority of respondents (38.2%) are mostly satisfied and completely satisfied. About a quarter of respondents are
dissatisfied with the safety of public transport. Reasons could include concerns about crime, lack of security

measuresetc. Policy recommendations to enhance satisfaction with the safety of public transport can include
infrastructure improvements and better security measures.

Table13Q Satisfaction with environmental impact

Frequency Percent Valid Percent Cumulative
Percent
Valid Not satisfied at all 66 15.6 15.8 15.8
Mostly dissatisfied 90 21.2 215 37.3
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Both satisfied and dissatisfied 149
Mostly satisfied 65
Completely satisfied 48
Total 418
System 6

| 424

35.1
15.3

11.3

98.6
1.4

100.0
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35.6
15.6

115

100.0

73.0
88.5
100.0

Dissatisfied respondents account for 37.3% of responses. This suggests that over a third of respondents are not
satisfied or have significant concerns about the eammental impact of public transport. Reasons could include
emissions, noise pollution etc. Mostly satisfied and completely satisfied make up 27.1% of responses, indicating
that just over a quarter of respondents are satisfied with the environmental impapublic transport. They likely
perceive public transport as best available option regarding environmental impact.

The data reflects a mixed sentiment regarding satisfaction with the environmental impact of public transport. Some
of the most efficient pdicies to enhance satisfaction with the environmental impact of public transport are
transition to cleaner technologies, promotion of sustainable practices and awareness campaigns.

Table131 Satisfaction with cost of transportation

Percent

10.8
20.5
29.5
18.2
19.6
98.6
14
100.0

Frequency

Valid Not satisfied at all 46
Mostly dissatisfied 87

Both satisfied and dissatisfied 125

Mostly satisfied 77

Completely satisfied 83

Total 418

Missing System 6
Total ‘ 424

31 O0OAAg ! OOEIT 080 AAI AOI AGET 10O

Valid Percent

11.0
20.8
29.9
18.4
19.9
100.0

Cumulative
Percent
11.0
31.8
61.7
80.1
100.0

Responses are, somewhat, equally distributed. Most of respondents (38.3%) are satisfied with the cost of
transportation. They likely find theost reasonable or feel they receive adequate value for the money spent. On the

I OEAO EAT Ah

AAOACT OEAO O.1 0 OAOEOAEAEAA AO All1o AT A O-1 0«

that a significant proportion of respondents have conceros are dissatisfied with the current cost of
transportation. Reasons could include affordability issues, perceived lack of value for money, or comparison with
other transport options.

Based on our data, recommendations can include service improvementpréceladjustment (even making public
transport free through subsidies) in order to make public transport just and available for everyone, including low
income individuals.

Next 12 questions refer to what respondents consider or perceive as important regéing various aspects of
public transport in Kragujevac
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Table132 Statistics

Importance  Importance Importance Importance  Importance Importance of
of of travel of comfort of of comfort of cleanliness
frequency time waiting of the availability
journey of seats
N Valid 415 414 415 414 414 414
Missing 9 10 9 10 10 10
Mean 4.3614 4.2826 4.0843 4.6377 3.9807 4.4130
Median 5.0000 5.0000 5.0000 5.0000 4.0000 5.0000
Std. Deviation 1.01413 99141 1.18775 .70221 1.17875 .93928
Varian@ 1.028 .983 1.411 493 1.389 .882
31 OOAAg ' OOEI 060 AAI AOI AGETTO

Table 133 Statistics

Importance Importance Importance Importance Importance of Importance of

of of ease of of station of safety environmental cost of

information connection proximity impact transportation

availability
N ‘ Valid 415 415 415 414 415 415

\ Missing 9 9 9 10 9 9

Mean 4.4530 4.1976 42771 4.4831 4.2048 4.2627
Median 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000
Std. Deviation .97410 1.03769 .94426 .94316 .99709 1.06137
Variance .949 1.077 .892 .890 .994 1.127

31 OOAAg ! OOET 060 AAI AOI AGEIT 10O
All factors have means above 4, indicating they are generally considered important by respondents. "Importance
of Comfort of the Journey" has the highest mean (4.634®)gesting it is the most critical factor for respondents

(next are "Safety”, and "Cleanliness"). "Importance of Availability of Seats" has the lowest mean (3.9807), indicating
it is still important but comparatively less so compared to the other factors.

The median for most variables is 5, which means that at least half of the respondents rated these factors as "Very
Important”. The median for the "Importance of Availability of Seats" is 4, indicating a slight difference in central
tendency compared to thether variables.

"Importance of Comfort of Waiting" and "Importance of Availability of Seats" have higher standard deviations
(1.18775 and 1.17875, respectively) and higher variance, indicating a wider spread of responses around the mean.
"Importance of Cmfort of the Journey" has the lowest standard deviation (0.70221), indicating that most
respondents have similar opinions about this factor.

The high means and medians suggest a general consensus that all twelve factors are important to respondents for
an effective public transportation system. Policymakers should prioritize improvements in the most highly rated
areas, particularly comfort of the journey, safety, and cleanliness, while also considering the diverse opinions on
factors like the availability foseats and comfort of waiting.
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Table134 Importance of frequency

Frequency Percent Valid Percent Cumulative
Percent

Valid Not important at all 12 2.8 29 29
Mostly unimportant 18 4.2 4.3 7.2
Equally important and 39 9.2 9.4 16.6
unimportant
Mostly important 85 20.0 20.5 37.1
Very important 261 61.6 62.9 100.0
Total 415 97.9 100.0

Missing System 9 2.1

Total | 424 100.0

31 O0OAAg ! OOEIT 080 AAI AOI AGET 10O
Main point here is that the vast majority (83.4%) of respondemtssider frequency of public transport to be either

"Mostly important” or "Very important”. This data suggests that improving the frequency of public transportation
is likely to be welleceived by most of the population, as it is a crucial factor for mespondents.

Table135 Importance of travel time

Frequency Percent Valid Percent Cumulative
Percent

Valid Not important at all 10 2.4 2.4 2.4
Mostly unimportant 16 3.8 3.9 6.3
Equally important and 53 125 12.8 191
unimportant
Mostly important 103 24.3 24.9 44.0
Very important 232 54.7 56.0 100.0
Total 414 97.6 100.0

Missing System 10 24

Total | 424 100.0

31 OOAAg ' OOEI 060 AAI AOI AGET T O
A vast majority (80.9%) of respondents consider travel time to be either tiMamportant” or "Very important”.

On the other hand, much smaller portion (19.1%) of respondents are neutral or consider travel time to be of low

importance. Our data suggests that improving travel time by public transport is s a significant factorofstr m
respondents.

Table136 Importance of comfort of waiting

Frequency Percent Valid Percent Cumulative
Percent

Valid Not important at all 26 6.1 6.3 6.3

Mostly unimportant 17 4.0 4.1 104

Equally important and 69 16.3 16.6 27.0

unimportant

Mostly important 87 20.5 21.0 48.0

Very important 216 50.9 52.0 100.0

Total 415 97.9 100.0
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Missing | System 9 2.1
Total | 424 100.0
31 OOAAg ! OOET 060 AAlI AOI AGEIT 10O
A majority (73%) of respondents consider the comfort of waiting t® dither "Mostly important” or "Very

important". Only a small fraction of respondents considers the comfort of waiting to be of low importance, with
4.1% saying it is "Mostly unimportant" and 6.3% indicating it is "Not important at all".

Table137 Importance of comfort of the journey

Frequency Percent Valid Percent Cumulative
Percent

Valid Not important at all 3 7 7 7
Mostly unimportant 5 1.2 1.2 1.9
Equally important and 21 5.0 51 7.0
unimportant
Mostly important 81 191 19.6 26.6
Very important 304 71.7 73.4 100.0
Total 414 97.6 100.0

Missing System 10 2.4

Total | 424 100.0

31 OOAAd ' OOEI 060 AAI AOI AGETTO
Almost all (93%) of respondents consider the comfort of the journey to be either "Mostly important” oy "Ver

important”, while only 7% of respondents are neutral or consider the comfort of the journey to be of low
importance.

Table138 Importance of availability of seats

Frequency Percent Valid Percent Cumulative
Percent

Valid Not important at all 24 5.7 5.8 5.8
Mostly unimportant 24 5.7 5.8 11.6
Equally important and 75 17.7 18.1 29.7
unimportant
Mostly important 104 245 25.1 54.8
Very important 187 44.1 45.2 100.0
Total 414 97.6 100.0

Missing System 10 2.4

Total 424 100.0

31 OOAAg ' OOETI 060 AAI AOI AGET T O
More than 70% of respondents consider the availability of seats to be either "Mostly important” or "Very important”,
while less than 30% of respondents are neutral or consider the availability of seats to beimifosance.
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Table 139. Importance of cleanliness

Frequency Percent Valid Percent Cumulative
Percent

Valid Not important at all 13 3.1 3.1 3.1
Mostly unimportant 6 1.4 1.4 4.6
Equally important and 36 8.5 8.7 13.3
unimportant
Mostly important 101 23.8 24.4 37.7
Very important 258 60.8 62.3 100.0
Total 414 97.6 100.0

Missing System 10 2.4

Total | 424 100.0

371 OOAAg ' OOEI 060 AAI AOI AGETTO
Almost 87% of respondents consider cleanliness to be either "Mostly importariVeny important”, while 13.2%
of respondents are neutral or consider cleanliness to be of low importance.

Table 140 Importance of information availability

Frequency Percent Valid Percent Cumulative
Percent

Valid Not important & all 11 2.6 2.7 2.7
Mostly unimportant 16 3.8 3.9 6.5
Equally important and 31 7.3 7.5 14.0
unimportant
Mostly important 73 17.2 17.6 31.6
Very important 284 67.0 68.4 100.0
Total 415 97.9 100.0

Missing System 9 21

Total | 424 100.0

Sourdddg ! OOET 080 AAI AOI AGET T O
A significant majority (86%) of respondents consider the availability of information to be either "Mostly important"

or "Very important”, while about 14% of respondents are neutral or consider the availability of informatiorofo be
low importance.

Table141 Importance of ease of connection

Frequency Percent Valid Percent Cumulative
Percent

Valid Not important at all 11 2.6 2.7 2.7
Mostly unimportant 21 5.0 51 7.7
Equally important and 61 14.4 14.7 224
unimportant
Mostly important 104 24.5 25.1 47.5
Very important 218 51.4 52.5 100.0
Total 415 97.9 100.0

Missing System 9 2.1

Total 424 100.0
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31 OOAAg ! OOET 060 AAI AOGI AGET 10O
A significant majority (77.6%) of respondents consider ease afi@ction to be either "Mostly important” or "Very

important”. On the other hand, around 23% of respondents are neutral or consider ease of connection to be of low
importance.

Table142 Importance of station proximity

Frequency Percent Valid Percent Cumulative
Percent

Valid Not important at all 8 1.9 1.9 1.9
Mostly unimportant 12 2.8 29 4.8
Equally important and 59 13.9 14.2 19.0
unimportant
Mostly important 114 26.9 275 46.5
Very important 222 52.4 53.5 100.0
Total 415 97.9 100.0

Missing System 9 2.1

Total | 424 100.0

31 OOAAg ' OOEI 060 AAI AOI AGETTO
Very significant portion (81%) of respondents consider station proximity to be either "Mostly important” or "Very
important”, while around 19% of respondents are neutsatonsider station proximity to be of low importance.

Table143 Importance of safety

Frequency Percent Valid Percent Cumulative
Percent

Valid Not important at all 12 2.8 29 2.9
Mostly unimportant 9 2.1 2.2 5.1
Equally immrtant and unimportant 33 7.8 8.0 13.0
Mostly important 73 17.2 17.6 30.7
Very important 287 67.7 69.3 100.0
Total 414 97.6 100.0

Missing System 10 2.4

Total ‘ 424 100.0

31 OOAAg ! OOET 060 AAI AOI AGEIT 10O
A vast majority (86.9%) of respondents camhsi safety to be either "Mostly important” or "Very important”, while
13.1% of respondents are neutral or consider safety to be of low importance.

Table144. Importance of environmental impact

Frequency Percent Valid Percent Cumuhtive
Percent
Valid Not important at all 12 2.8 2.9 2.9
Mostly unimportant 12 2.8 29 5.8
Equally important and 64 151 154 21.2
unimportant
Mostly important 118 27.8 28.4 49.6
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Very important 209 49.3 50.4 100.0
Total 415 97.9 100.0

Missing | System 9 2.1

Total 424 100.0

371 OOAAd ! OOET 080 AAI AOI AGET 1O
Over 78% of respondents consider environmental impact to be either "Mostly important” or "Very important”. On
the other hand, 21.8% of respondents are neutral or consider environmental inip&et of low importance.

Table 145 Importance of cost of transportation

Frequency Percent Valid Percent Cumulative
Percent

Valid Not important at all 17 4.0 4.1 4.1
Mostly unimportant 12 2.8 2.9 7.0
Equally important and 55 13.0 13.3 20.2
unimportant
Mostly important 92 21.7 22.2 42.4
Very important 239 56.4 57.6 100.0
Total 415 97.9 100.0

Missing System 9 2.1

Total | 424 100.0

31 OOAAg ' OOEI 060 AAI AOI AGETTO
Almost 80% of respondents consider the cost of transptioiato be either "Mostly important” or "Very important”,
while around 20% of respondents are neutral or consider the cost of transportation to be of low importance.

Table146. Advantages of electric buses

Frequency Percent ValidPercent Cumulative Percent
Valid | Yes 147 34.7 36.2 36.2
‘ No 259 61.1 63.8 100.0
| Total 406 95.8 100.0
Missing | System 18 4.2
Total 424 100.0

31 OOAAg ! OOET 060 AAI AOI AGEIT 10O
This data provides insights into the perceptions of respondents regardiegatdvantages of electric buses, which
can guide strategies for promoting and improving public transport services in Kragujevac.

A majority of respondents (63.8%) are not familiar or does not recognize advantages of electric buses. On the other
hand, 36.2%of respondents see benefits or advantages in using electric busederstanding the reasons behind

the negative perception or (most likeligck of informationcan help in addressing concerns related to the adoption

of electric buses, such as cost orfpemance. Promoting the advantages that electric buses offer, such as reduced
emissions and lower operating costs, could potentially increase familiarity and acceptance among respondents and
the broader community.
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Table 147. Willingness to use electric buses

‘ Frequency Percent Valid Percent Cumulative Percent
Valid | Yes 376 88.7 89.7 89.7
| No 43 10.1 10.3 100.0
| Total 419 98.8 100.0
Missing | System 5 1.2
Total 424 100.0
31 OOAAg ! OOET 060 AAlI AOGI AGEIT 10O

A significant majority89.7% of the valid respondents, indicated they are willing to use electric buses. This indicates
strong support for the adoption of electric buses among the survey participants. Only 10.3% of the valid
respondents are not willing to use electric buses.

The high willingness to use electric buses suggests that introducing electric buses in Kragujevac could-be well
received by the public. This provides a solid foundation for implementing such an initiative. Understanding the
concerns of the 10.3% who are urimiy) to use electric buses can help in creating targeted communication and
addressing any barriers to adoption, such as concerns about cost or reliability. The strong support for electric buses
can be used to justify policy decisions, investments, andaitiites aimed at improving the public transport system

with more sustainable options.

The obtained datahighlights the overall positive attitude towards electric buses, indicating a favorable
environment for introducing electric bus services in Kragujevac.

Table 148 Opinion on additional transfer affecting decision

Frequency Percent Valid Percent Cumulative Percent
Valid | Yes 115 27.1 30.0 30.0
| No 268 63.2 70.0 100.0
| Total 383 90.3 100.0
Missing | System 41 9.7
Total | 424 100.0
31 OOAAg ! OOET 060 AAI AOI AGEIT 10O

Of all valid respondents that are willing to use electric buses only 30% indicated that an additional transfer would
affect their decision to use electric buses. This suggests that for almost a third of the resporttientenvenience

of their journey is a significant factor. A majority (70%) of valid respondents indicated that an additional transfer
would not affect their decision. This suggests a willingness to accommodate minor inconveniences for the benefits
offered by electric buses. Either way, ensuring minimal transfers or providing convenient transfer options (e.g.
investing in infrastructure that facilitates easy transfers such as-degigned hubs) could enhance satisfaction and
adoption rates.

5.7. Scenario devebpment

Reducing the negative effects of urban transport and achieving sustainable urban mobility can be realized by
applying various policies from the domain of urban planning and land use as well as transport policy.
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These measures and their immediatefafts can be described as follows:

1. measures to reduce the total needs for transport in the eitgduction of the total volume of vehicle
kilometers traveled or the total volume of passenger kilometers traveled by urban transport;

2. measures to improve theaechnicattechnological efficiency of vehicles and fuelreduction of air
pollutants, energy consumption and/or CO2 emissions per vekittameter driven by different types of
urban transport;

3. measures limiting the use of private motor vehicleseducing the total volume of vehicl&ilometers
traveled by cars and motorcycles;

4. measures promoting sustainable forms of urban transport (public transport, bicycle and walking)
increasing the share of public transport, bicycle use and walking in the total auaittrips and the total
Ol 1 601 A T &£ DAOOAT CAO EEITI AOAOO OOAOAT AA j 60Aé6A0OAOEG

In defining the scenarios, the focus was placed on the area of transport policy, although actions from that domain
alone cannot unlock the full potential of sustainabldban mobility. This focus was chosen because policies from

the domain of urban planning are more difficult to realize in practice and require a very long period to be properly
defined through adequate planning and strategic documents and later (at leadiafig) implemented. The
importance of this is even greater given the conditions and environment that characterize our countrgry large
bureaucracy, significant political influence, and marked uncertainty. The impact of urban development and urban
form on transport patterns in Kragujevac, as well as their interdependence, can serve as the basis for future research
that will rely on the results of this study.

Therefore, in addition to curbing the need for mobility, a structural shift towards the usel@n transport types

that are most desirable from environmental and social perspectivesblic transport and nosmotorized
transport? is necessary. Since most trips in urban areas do not exceed five kilometers, there is considerable
potential for stimulatng walking and bicycle use. For longer journeys, public transport provides an alternative to
OEA AAO | 60AéA0OADOEch wowQQs

A significant aspect of our analysis is the notably higher energy efficiency of public transport compared to private
cars. Private velsles consume on average® MJ/pkm, diesel buses nearly 1 MJ/pkm, while light rail systems
consume only 0.3 MJ/pkm (Schafer and Victor, 1999). These drastic differences in energy consumption also result
in significantly lower CO2 emissions per passengkemketer traveled by public transport. Cars produce between
124.2g and 130.9g (depending on whether they use oil or gasoline), buses emit 89.1g, and rail systems only 60.2¢g
of CO2 per passenger kilometer (Santos, Behrendt, and Teytelboym, 2010).

The essencef all policies aimed at sustainable urban development and sustainable urban mobility is perhaps best
described by Banister (Banister, 2008) who emphasizes the necessity of a complete change of approach in transport
planning? from physical dimensions to sl ones, from a mobility paradigm to an accessibility paradigm, from
motorized to all types of urban transport, and from the segregation of people and transport to their integration.

Based on the policy context and structured discussions with stakehs|deur scenarios were developed to explore

the impact of possible transition pathways within the scope of sustainable urban mobility in Kragujevac. These
scenarios aim to address the challenges and opportunities related to different aspects of urbapatriaishey are
ordered from the easiest to the most difficult to achieve in practice.
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Scenario 0- (Baseline
Scenario)

Continuation of current
trends in urban transport
and urban development
without any new

interventions and policies.

Scenario 1z0' OA AT
O00ADPOS

City central zone served by
free electric buses, because
of which the expected goals
will be reachedreduced air
pollution and greenhouse
gas emissions, lower energy
consumption, stimulated
public transport use,
decreased traffic
congestion.

5.7.1.Scenario O (Baseline)
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ScenarioZO- I AAOA
OOAT OEOGEI T 6

City central zone served by
free electric buses and
limited parking
opportunities in and around
the central zone as a rak

of which the expected goals
will be reached: reduced air
pollution and greenhouse
gas emissions, lower energy
consumption, stimulated
public transport use,
decreased traffic
congestion, discouraged
private car use, promoted
walking and cycling,
reclaimed urban space for
public use.

Scenario 3 GAImost)

OBOOAET AAT A i

City central zone served by
free electric buses, limited
parking opportunities in and
around the central zone and
lower number of private
vehicles in central zone with
decreased traffic intensity as
a result of which the exgrted
goals will be reached:
reduced air pollution and
greenhouse gas emissions,
lower energy consumption,
stimulated public transport
use, decreased traffic
congestion, discouraged
private car use, promoted
walking and cycling,
reclaimed urban space for
public use, generated
revenue for sustainable
mobility investments,
improved urban mobility and
quality of life through an
integrated approach.

The urban system of Kragujevac, as well as cities of a similar size, is heavilydaliljeintense traffic and frequent

traffic jams, resulting in increased travel time to destinations, higher fuel consumption, significant air and soil
pollution, and dissatisfaction among citizens and other transport users. Special problems occur imtred apeas

of the city, which suffer from particular pressure and additional load. Public transport, which is currently reduced to
the use of conventional buses and taxis, faces similar problems, exacerbated by an insufficiently dispersed urban

matrix, narow and impassable streets, and the absence of yellow lanes on all routes.

The area under consideration, rectangular in shape with an area of 154 hectares, includes mainly commercial and
residential content, along with many public buildings, a pedestdane, green spaces, and protected cultural sites.

This area attracts many users who either conduct business or live there. Accessibility to this zone is ensured through
individual vehicles and 45 city traffic lines, which accommodate a large percentagmat 30,000 public transport

O00A00 PAO AAus !

Street.

POiI 1

I 01T AAA AT 1T AAT OOAOQEITT

EO AODPAAEAII

The average mobility of Kragujevac inhabitants, determined by a household survey, amounts to 2.Zietrisy,
which, when applied to the population of approximately 152,400, results in 336,750 daily trips. The network of public
urban and suburban passenger transport in Kragujevac consists of 35 lines with a total operational length of 641.66
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km. The citynetwork consists of 23 lines with a total operational length of 301.38 km, while the suburban subsystem
has 12 lines with an operational length of 340.28 km. Public city and suburban transport operate from 03:50 AM to
11:15 PM, with peak periods from 05:@008:00 AM, 12:30 to 4:00 PM, and 6:00 to 8:00 PM, during which the
highest number of departures occur.

Public city and suburban transport in Kragujevac operate with 65 vehicles, including 3imhessked and 34 CNG
powered vehicles. Approximately 40% the total daily mileage covered by diesel vehicles is within the central
zone, totalling around 3,400 km per working day. In the entire central zone, there are approximately 4,000 marked
parking spaces, which is potentially sufficient for stationaryffica However, most spaces are nearly permanently
occupied by residential parking, and the low parking fees and presence of parking lots in the city center further
motivate increased traffic into this zone.

Precise measurements of noise pollution and ailiygtion levels during peak hours in the central zone of Kragujevac
(around 1,200 hectares) are not currently available, but they are more pronounced than in other areas. The same
applies to the total traffic count. These measurements are planned to belucted during the preparation of the
Traffic Study for Kragujevac.

In the broader urban area of Kragujevac, approximately 146,000 residents live, marking a decrease of about 7.5%
compared to the previous census year (2011). However, it is expected thatingngnigratory movements,
especially from rural to urban areas, will stabilize this negative trend. Kragujevac, as the economic center of the
region and even the Republic, with a significant car industry (FIAT), an established economic zone f®chigh
industries and science (MIND park) and completed transportation links with Serbia's major development corridors
(European Corridor X), anticipates a population increase of 10% by 2030 according to the city's planning documents.

As this is predominantly a comercial, administrative, and residential zone, overall traffic (both public and private)

is at an extremely high level. During peak hours, congestion is significant, travel times are extended, and pollution
levels increase. Consequently, the quality & knd work in the area is reduced, potentially leading to an increase

in respiratory and other illnesses and necessitating high costs for remediation.

The baseline scenario is rejected as unacceptable because the city is developing in an unsustainabtesuéfers
many negative effects from urban transport at local and regional levels, as well as contributing to key environmental
problems at the global level.

5.7.2.Scenario 1

The idea involves combining technical innovations, urban planning solutions, symizled development policies,

and the support of the city administration and local public institutions. The implementation of such a scenario
would form the basis for developing the Public Urban Mobility Strategy and incorporating it into the General Urban
Plan that will soon be developed for the construction area of the Kragujevac settlement.

The research includes developing a possible scenario. Conventional-fliesedl buses will drive to the border of

the targeted territory and drop off passengers apwoperly distributed number of stops. It is also assumed that the
existing parking lots will be used, and a minimum of two new ones will be built for individual vehicles (at the border
itself or within the zone, as is the current situation). Additionathg construction of at least one new street to
improve the accessibility of the central area and relieve the already overloaded roads is proposed.

The second part includes a detailed plan to completely ban the use of conventional city transport vehilcles wi
the zone and introduce electric buses to replace them. These electric buses would operate along the border of the
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territory and within it, aiming to ensure afinute isochron from every place in the center to an electric bus station.
Individual vehites would still be allowed entry, but policies such as charging for parking and discouraging long stays
or reducing access time to certain parts of the zone would gradually limit their use. The final realization of the
scenario is expected to increase z#hs' interest in using this type of transport and restore confidence in the
reliability of public transport.

Technically, it is necessary to develop special places for charging and servicing buses near the route, ensure quick
responses to unplanned eventgrovide replacement vehicles when necessary, and incorporate smart technologies

to enhance implementation. These technologies include solar panels at stations, information systems, sensors on
buses to measure pollution, improved ticket sales and vettifitasystems, and enhanced horizontal and vertical
markings.

Source: City of Kragujevac, elaborated by authors

*Legend:Blue - eco line ¥ Red- eco line 2Green- possille eco line 3

Effects can be expected in terms of reducing air and soil pollution, reducing noise, and eliminating potential stress
and iliness caused by these phenomena. An increased need for walking and cycling, through specially marked paths
and routesiis also anticipated.

Finally, the economic effects will be visible not only through fuel savings but also through the improvement of the
overall content of the central zone, creating a cleaner and betteality environment. This improvement will lead

to an increase in real estate and free space prices. Positive effects from the redistribution of transport movements
would directly affect the economic aspects of system functioning by increasing its own income (income from the
sale of transport services) amthhancing the ecological sustainability of the city transport system in Kragujevac, as
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evidenced by the reduction of harmful emissions caused by passenger cars. In this way, the city of Kragujevac would
directly implement the EU strategy related to aching sustainable development goals and improving quality of

life in relation to transport systems, through the realization and management of a policy based on achieving
residents' mobility with limited use of passenger cars.

5.7.3.Scenario 2

In Scenario 2, a nedimension involves limiting parking opportunities in and around the central zone. This will
primarily be achieved through parking restrictions and reducing the number eftaeet parking spaces. Literature

often proposes parking fees and limiting the nber of parking spaces as an effective alternative for solving
congestion problems, especially in situations where it is impossible to implement congestion charges effectively
(Verhoef, Nijkamp, and Rietveld, 1995). However, it should not be overlookecctragestion in cities can partly

be caused by the lack of free parking spaces. Many studies (Arnott, Palma, and Lindsey, 1991; Calthrop, Proost, and
Dender, 2000) have shown that the best effect on reducing congestion is achieved when congestion charges an
parking charges (restrictions) are implemented simultaneously.

A parking lot, like a city road, can be considered a common resource that will be overused (congested) if it is free.
Parking restrictions can indirectly and successfully discourage the fisars in urban areas, serving as a simple
instrument to implement. However, this measure will only be successful if alternatives to private transport, such as
an efficient public transport system, are available. Therefore, limiting parking spaces caficsigtly reduce car

use and redirect city dwellers to public transport. Consequently, the surfaces can be repurposed for other uses
i 60OA¢6AOAOEGch wowQQs

In this scenario, the decision has been made to reduce the number of parking spaces in key locations within and
near the centrakzone. The detailed spatial distribution of parking spaces and the number to be revoked are as
follows. The entire area is divided into seven urban units, each limited by the routes of the three planned public
transport lines (electric buses):

1 Unit 1 (GreatPark). There are currently 640 parking spaces (PS). Parking and/or garage facilities are
planned for the reconstruction of the city stadium, with a capacity of 300 PS. Interventions to abolish
parking spaces are planned around the city sports center, eabiout 50 PS will be removed and replaced
at another location.

I Unit 2 (Old Town) There are currently 475 PS. On the perimeter of Unit 2, new parking/garage facilities
are planned for the reconstruction of the clinical center, adding 250 new PS. Intéowsninclude
OAITOET ¢ ao 03 £OiI i OEA TETAAO PAOEEIC 110 AIT1T¢C +(<
way bicycle path connecting the city center with Great Park, the city sports center, and the central city
DAOE " £0i AOE A AwnettleAnénts. xAdditibnally @0 PIS ik iizAemoved next to the Clinical
Center to create a green area.
1 Unit 3 (Erdoglija) There are currently 130 PS. New parking/garage facilities with a capacity of 400 PS for
public use are planned within the repurposeiilitary complex on the perimeter of Unit 3. Interventions
include expanding the transport network, extending the existing profile, and building the new route of
$ATEEEcAOA 300AAOR xEEAE EO OEA DI ATTAA " Al OA 1ETA”
1 Unit4 (Mala Vaga) There are currently 50 PS. New parking/garage facilities with a capacity of 200 PS for
public use are planned within the repurposed military complex on the perimeter of Unit 4, along with public
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garages along the Lepenica River (capacity of 200 PS). Imgores include expanding the traffic network

AU xEAATET C +1AUA -EI T HAA 300AAO O &I 60 1 AT AOh xEEA
51T EOQO Y j - ETherbld&daxur@ily 125R$. No new parking/garage facilities are planned for public

use8 ) 1 OAOOAT OET T O ET AI OAA AgpbAl AET ¢ OEA OOAZEZZEA 1TAO
i OEA PI1 ATTAA "AI OA TETA” 1T &£ pOAI EA OOAT OPT 006Qq AT A
"red line" of public transport). The planned bibc OT AA AT 11T AAOET T AAOxAAT " OATE
City Market opens up the possibility of closing parts of some block roads and transforming them into
pedestrian streets or streets with a special usage mode, eliminating around 35 PS.

Unit 6 (Svetozar- A OE T O E ¢Thefelaile Auir€htly 715 PS and garage spaces (GS), including -a multi

storey parking garage with 180 GS. No new parking/garage facilities are planned for public use.
Interventions include removing 30 PS from the linear parking lot along KtaA ! 1 AEOAT AAO ) +AQ
Street to form a tweway bicycle path, resulting in the abolition of about 90 PS when combined with unit

wg ! AAEOEI T AT 1 Uh OEA AQEOOEI C POI £ZE1T A T £ -EI T OAT A
planned "rel line" of public transport.

Unit 7 (City Center) There are currently 1530 PS. Significant retail parking and garage capacities (185 PS

and 115 GS) and sports zones (80 PS) are present on the perimeter of Unit 7, totaling 380 parking spaces.
Although there appears to be ample parking capacity, over 1,000 public PS are in parking lots
predominantly used by city center residents. Therefore, for employees and users of the city center, around

500 PS are available, which is insufficient. The largest new cépaeite planned here, with around 1,400

PS for public use to be realized through nudtorey aboveground or underground public garages.
Interventions will focus on freeing up areas of the central city core for landscaping and greening,
prioritizing active traffic participants such as pedestrians, cyclists, anglc@oter users. Eliminating

vehicular and stationary traffic in the city center and constructing public garages will abolish a totalof 350

450 existing PS, resulting in a total capacity of arodnsl00 PS for nomesidents after construction. No

new housing is planned in the city center, so the number of residents will not increase, but the need for

parking will be limited by current capacities.
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Source: City of Kragujevac, elaborated by authors

5.7.4.Scenario 3

Scenario 3 is the most difficult to achieve, primarily because it entails discouraging private transport, which is
challenging to implement due to significant plic resistance. Traveling by car still provides the greatest comfort
and freedom of movement, and in developing countries such as Serbia, the automobile is often considered a status
symbol. One of the most effective instruments to achieve this goal igyestion pricing/charges.

Congestion charges are a corrective instrument aimed at reducing traffic congestion and thus increasing average
driving speed. When certain goods are free, people tend to consume them more than when they have to pay a price
reflecting the cost of use. By introducing the congestion charge, the road (a good with a limited supply) would be
allocated to those who value it the most, based on the vkalbwn principle of willingness to pay. In theory, this
charge should equal the marginadsts of congestion imposed on other drivers (excessive cost of petrol, time, etc.).
Initially, the marginal cost of an additional vehicle is negligible because it does not cause significant congestion;
however, as road capacity approaches its maximum,ittagginal cost practically tends to infinity (Newbery, 1990).
Although representing an economically optimal solution, this is impossible to apply fully due to numerous
limitations. Therefore, it is generally applied either to certain parts of the roadroed at specific road users. The
congestion charge will be optimally effective only if it is adapted to the time and location, i.e., it should not be the
same for all users at all times of the day. It is unnecessary to emphasize how different the egfézoabf one
additional vehicle is during peak hour in an urban environment compared to an area with less traffic intensity during

o DPAAE ET OO0 j 6 0A¢AOAOEch wowQQs / OA Grakerstiace@re Aill shdial CAOOE T
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cost oftravel, leading to efficient road use, internalizing an externality, and achieving efficiency gains and urban

COl xOE j /6863011 EOATh woxnQs

Given that congestion charges can also generate significant tax revenues, they are designed differently depending
on the primary goal. The systems in Singapore, Great Britain, and the USA primarily aim to reduce traffic

congestion, while those in Norway mainly focus on generating income and increasing safety (Timilsina and Dulal,
2010).

Until the 1960s, urban road planningas predominantly handled by traffic engineers who paid little attention to
pricing policy. However, in recent decades, the situation has changed significantly, and many cities around the
world have introduced various forms of congestion charges. Notalgggestion charge systems in cities with well
developed public transport systems (such as Stockholm, Singapore, and London) performed best. This link between
the availability of efficient public transport and the effectiveness of congestion chargesdsrgviThomson noted

long ago that public transport functions as a "safety valve" for traffic congestion (Thomson, 1977). Investments in
public transport complement congestion charges, enabling the movement of users who abandon car use.

Congestion charge sgems are most often applied during peak hours when it is possible to divert a significant
portion of commuting traffic to public transport systems (Lehe, 2019). Combining congestion charges and parking
charges has achieved the best results in solvinditrafongestion problems.

Singapore is considered the world's best example of implementing measures to limit motor vehicle use. The system
of congestion charges was introduced in 1975, quite innovatively, in the form of permits that vehicle owners had to
buy to enter the central city zone. The effects were visible very quickly. In just one year, the number of cars entering
the central zone during peak hours decreased from 43,000 to 11,000 (Seah, 1980), and the speed of vehicle
movement doubled (Chin, 1996)n ten years, this system managed to reduce the annual growth rate of
motorization from 4.2% to 2.8% (Timilsina and Dulal, 2010). Guided by Singapore's pioneering effort, many
European cities have introduced congestion charge systems that quickly led rreemus positive effects. The
average speed of movement and the number of trips by public transport increased, while the time spent in traffic,
emission of local and global pollutants, transport volume, and traffic accidents decreased.

In the case of Kragayac, congestion charges will be introduced for a smaller part of the central zone. For the entries
to the zone where charges will be applied, a total of eight strategic points are suggested. These would cover the

OTEO Y jAT I Bl AOAh AOOOIi ET ¢ OEA AATAAIT T AQGETT 1 &£ AOGOITITA
$ATEEEcAOA 300AAOR OEA " Alwd entrids toAHe pairt & the CeAtialEzdne @Il T 0BT OC
completely controlled with minimal expenditures and infrastructure investments.
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Figure22. Congestion charge zone in the city of Kragujevac

Source: City of Kragujevac, elaboeat by authors

5.8. Scenario analysig Cost benefit analysis (CBA)

A costbenefit analysis (CBA) aims to quantify all the costs and benefits of a proposed project or policy in monetary
terms. Initially, all the costs and benefits related to the proposed aactiere listed. For costs and benefits ordinarily
measured in monetary units, reliable estimates were obtained. For those not ordinarily measured in monetary units,
due to budgetary and time constraints, as well as the unavailability of primary data, tnaadfgalues or expert
opinions were used instead of nonmarket valuation techniques. Finally, all the costs and benefits were summed
under a range of scenarios, and total costs were compared to total benefits to obtain a policy recommendation
(Harris and Rach, 2018).

Costhenefit analyses were conducted for scenarios 1, 2, and 3. Although it would be ideal to include a baseline
scenario in a cosbenefit analysis for comparison purposes, it was possible to proceed without it due to the
unavailability or uneliability of muchi AAAAA AAOA ET OEEO Adnéfil snalysed ard T OA AR
ET AT i DI AOA 61 Oii A AGOAT 66 j (AOOEO AT A 21 AAER woxnQgs

A 10year period was chosen for the cesénefit analysis, a widely accepted practice for most infrastructure and
transportation projects. This standard timeframe aligns with typical planning and funding cycles and is reasonable
considering the operational lifespan of many key elements.

The discount rate represents the time value of money and reflects the opportungyafaapital. Given the nature
of the policies and international recommendations, a 4% discount rate was deemed appropriate. Although, for
Serbia, the reference interest rate set by the National Bank of Serbia typically suggests a discount rate for public
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