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Executive Summary

This report analyzes the enabling environment for decarbonization and electrification of the
transportation sector; makes recommendations for establishing an efficient, sustainable
E-Mobility market; and identifies steps to do so. Proposed measures are based on experience
and best practices in the region adjusted for the local context. The report should be viewed
as a strategic document that provides a list of policy options to support decarbonization and
electrification of the transportation sector, underpinned by technical assessments and impact
estimates. The report was prepared in 2022 and while some actions have been implemented
in the meantime, most recommendations, in particular those related to the decarbonization of
vehicle fleet, are still actual and call for urgent systemic effort.

Serbia is transitioning to an environmentally sustainable, low-carbon, climate-resilient economy,
butthe transition mustbe acceleratedinview of climate change and increasing air pollution. Serbia
has Europe’s worst per capita record for pollution-related deaths (175 per 100,000 inhabitants),
and the Environmental Performance Index shows that Serbia has a score for environmental health
and ecosystem vitality below that of most of the Western Balkans Six! countries and similar
European economies in transition. The problem has several origins, notably excessive reliance
on fossil fuels, particularly coal, for electricity generation and heating; outdated, high-emission
vehicles, many of which are imported from other European countries; and the declining popularity
of public transportation.

A strengths, weaknesses, opportunities, and threats analysis indicates that E-Mobility holds many
opportunities for Serbia if it is properly and systematically introduced and identified challenges
are mitigated quickly. In addition to its potential to reduce air pollution and improve overall
livability, E-Mobility could catalyze research and development that leads to new businesses.
That said, there are several challenges to successful implementation of E-Mobility , such as lack
of a defined market model and Serbia’s coal-dominated energy mix. To realize the benefits of
E-Mobility, the energy mix must be decarbonized. Other challenges include overall cost of electric
vehicles (EVs), instability of the price of electricity, and associated environmental challenges,
such as recycling batteries. All of these can be mitigated with appropriate policies and actions.

Serbia has begun to establish an E-Mobility market with amendments to national regulations
and subsidies for EV purchase.? Fully electric buses have been adopted in several cities,? a few
logistic companies have started using light commercial EVs, and public and private entities have
installed charging points. Despite these measures, critical elements for coordinated E-Mobility
deployment are still missing—in particular, an effective institutional structure, clear objectives, and
an enabling market framework. However, there is no planning and strategic framework enabling
development of a policy to set national targets for E-Mobility , and E-Mobility -related challenges
are insufficiently addressed in the existing strategic, program, and planning documents. According
to existing regulations in Serbia, the sectors of energy, environmental protection and transport are
vital in building a legal framework for the development of E-Mobility. The existing legal framework

! Republic of Albania, Bosnia and Herzegovina, Montenegro, Republic of Kosovo, Republic of North Macedonia, Republic of Serbia
2 lgor Todorovié: Serbia to subsidize electric vehicles, hybrids, citing air pollution, Balkan Energy News
3 ZeEUS eBus Report #2 - An updated overview of electric buses in Europe



does not envisage provision of financial or nonfinancial incentives for public transportation (buses);
construction of public charging stations and EV infrastructure (tolls, parking, yellow lanes); or duty
relief or tax or other fiscal benefits. E-Mobility is addressed in one article of the Energy Law and in
the regulations on subsidies for taxis and electric and hybrid vehicles and on exemption of EVs from
the annual registration fee for motor vehicles.

Serbia’s energy mix and the condition of its vehicle fleet, especially in urban areas, pose additional
challenges. Only 7.7 percent of registered vehicles are less than five years old, and 95.9 percent
of passenger cars do not meet Euro 6 emission standards.* Urban and suburban passenger
public transportation is available in 48 cities, with private transportation dominating the market.
In 2019, the transportation sector consumed 225,683,000 tonnes of diesel and 102,905
MWh of electricity. Electricity generation in Serbia relies mainly on coal-fired thermal power
plants, with hydroelectric plants, biofuels and waste, oil, wind, and solar generating the rest. In
2021, renewable sources such as hydro, wind, and solar provide about 13 percent of electricity
generation. Electrification of transportation systems is an opportunity to address the challenge
of aging, inefficient vehicles and to improve public transportation services. Implementing
renewable energy and providing grid flexibility are essential to decarbonizing electric mobility.
Smart grid operations, in particular smart EV charging enabled by advanced electricity pricing (e.g.
time-of-use tariffs), would allow for synergies between the transportation and energy systems.

Given the current state of play and vehicle fleet characteristics, transition to electric mobility
is essential part of the decarbonization of the transportation sector but alone Is not enough. To
address these challenges, several scenarios were developed to reduce greenhouse gas emissions,
primarily carbon dioxide. Scenarios are harmonized as much as possible with EU directives. Four
scenarios were tested, including three basic scenarios and a fourth balanced scenario which
was chosen to determine future vehicle fleet decarbonization targets for Serbia. The three basic
scenarios were business as usual or pessimistic, involving a marginal increase in EVs while the
composition of the vehicle fleet remains largely the same; EV-centric, which assumes that EVs will
account for 10 percent of the vehicle fleet in 2030 with the rest of the fleet composition largely
unchanged; and optimistic, which assumes that EVs will account for 10 percent of the vehicle fleet
in 2030 and that the vehicle fleet will be modernized with the elimination of almost all vehicles with
Euro 3 or lower standards. Although 10 percent EV penetration might sound unambitious, given
the condition of the E-Mobility market and high cost of EV vehicles, it is unlikely that such a target
would be achieved even with aggressive government policy. Therefore, a balanced scenario was
developed that assumes that EVs will account for 5 percent of the market by 2030 and substantial
modernization of the overall vehicle fleet. The effects of the scenarios on basic indicators are
presented Table ES].

Table ES1: Effects of Scenarios on Basic Indicators

Scenario
Indicator
Business-as-usual EV centric Optimistic Balanced
. ) 2020 2,287,740
No of registered vehicles 2030 2717117
2020 2,592,564
Total annual energy consumption (t)
2030 2.954.140 2,843,602 2.333.576

4 The European emission standards are vehicle emission standards for pollution from the use of new land surface vehicles sold in the
European Unionand European Economic Area member states and the United Kingdom, and shipsin EU waters. The standards are defined in
aseries of European Union directives staging the progressive introduction of increasingly stringent standards

Xi
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Table ES1: Effects of Scenarios on Basic Indicators

Scenario

Indicator
Business-as-usual EV centric Optimistic Balanced
Annual Energy required from GREED 2020 40,005
(MWh) - EV 2030 40,005 \ 1.000.952 \ 510.105
2020 6,016,890
Annual CO, Emission (tonnes)
2030 6.844.073 | 6.303.800 | 5261076 | 5462392
2020 107,829
Annual NOx Emission (tonnes)
2030 114,706 | 98301 | 57993 | 63149
2020 3,988
Annual PM Emission PM (tonnes)
2030 3,769 \ 2,965 \ 554 \ 714

Based on the analysis, this report proposes an E-Mobility market model and vehicle fleet
decarbonization targets. The proposed market model includes possible governance structure,
charging and pricing strategies, and rules for licensing and market entry. Accelerating the
establishment of a comprehensive legal and regulatory framework governing all segments of
E-Mobility is the highest priority. A framework would define roles, relations, responsibilities, and
market entry and exit rules, increasing competitiveness and transparency and ultimately making
E-Mobility more viable. In addition, incentives and strategies to encourage EV uptake by car owners
and urban public transportation and freight operators should be updated and implemented as soon as
possible. The size of incentives intended for each category of users (e.g., individuals, transportation
companies, government organizations) must be precisely defined and structured in a way to prevent
misuse, which could discourage other players in the transition to E-Mobility.

The report concludes with a Roadmap, a set of measures that would help relevant ministries and
local authorities to accelerate decarbonization of vehicle fleet and deployment of E-Mobility.
An appropriate set of measures, typically input values, expected benefits, timeframes for
implementation, and indicative costs, accompanies each activity described. The roadmap groups
measures into the following categories: governance structure and decision on the market model,
update of regulatory framework; update of planning and strategic framework; actions to promote
vehicle fleet decarbonization, differentiated according to passenger cars, buses, and trucks; and
charging infrastructure network and grid capacities. The roadmap also addresses cross-cutting
challenges with measures related to social and public awareness, human capital, research and
development, technology, and the energy mix. Under a regulatory framework update, the roadmap
highlights relevant local laws and changes that should be implemented in or connected to those
laws. The sameis done for planning and the strategic framework. Actions related to decarbonization
of vehicle fleets summarize the most potent policies, including the proposed incentive program and
its expected cost.

With the proposed roadmap, EVs will account for 5 percent of Serbia’s vehicle fleet until 2030,
after which E-Mobility could accelerate, assuming further economic growth and development of
educational, industrial,and manufacturing forces. Inaddition, itis expected that by 2030 there will be
anincrease in hydrogen-powered vehicles and other advances to reduce pollution from combustion
engines. To reach the proposed target, the government should take immediate action to define and
regulate the E-Mobility market and expand subsidies and incentives program for overall vehicle
decarbonization.

If the proposed activities are implemented, they will have positive effects beyond the transpor-
tation sector, for example by improving the health of the population and the environment.



1. Introduction

The transition to an environmentally sustainable, low-carbon, climate-resilient economy is gaining
traction in Serbia but must accelerate given the increasingly detrimental effects of climate change
and air pollution. Serbia could also realize economic gains by focusing on more-sustainable
development, particularly in the energy sector.

The European Green Deal will impose significant obligations on Serbia to take steps toward a
cleaner, lower-carbon future because of Serbia’s membership aspirations. The Green Deal sets
ambitious climate action goals, including cutting greenhouse gas (GHG) emissions by 55 percent
by 2030 and achieving carbon neutrality by 2050. Serbia verified its commitment to achieving the
Green Deal goals and addressing climate change and environmental challenges by signing the Sofia
Declaration on the Green Agenda for the Western Balkans in November 2020; it also endorsed
the 58-point Action Plan for a Green Agenda for the Western Balkans and relevant policies for the
period until 2030 at the EU-Western Balkan Summit in Slovenia on October 6, 2021. Given the high
levels of air pollution and the Europe-wide effort to decarbonize in response to climate change,
Serbia has committed to a 9.8 percent reduction in GHG emissions by 2030 from 1990 levels.
Increasing energy efficiency in the transportation sector is critical to realizing this goal, because
the sector is the second biggest contributor to GHG emissions and the third main contributor to
overall air pollution levels.

According to the World Health Organization, shifting to more-sustainable mobility solutions would
reduce air pollution and exposure to toxic air pollutants; mobility solutions running on clean energy
would also contribute to decarbonization.

Serbia is at the beginning of its journey toward decarbonization. Air pollution, particularly
from particulate matter and nitric oxides, is acute. Serbia has Europe’s worst per capita record
for pollution-related deaths (175 per 100,000 inhabitants), and its environmental health and
ecosystem is less vital than that of most of the Western Balkans Six countries and comparator
transition economies of Europe according to the Environmental Performance Index. Serbia’s
carbon dioxide (CO,) emissions per unit of gross domestic product (GDP) (in purchasing power
parity terms) are more than double the EU average. Energy efficiency is one-fourth the EU28
average, according to Eurostat data, because the country strongly depends on fossil fuels.

The problem has several components, including excessive reliance on fossil fuels, especially coal,
in electricity generation. Nearly half of electricity in Serbia is generated by coal-fired thermal power
plants, with 13 percent from renewable energy sources such as hydroelectric, wind, and solar.
Serbia depends greatly on coal in electricity generation because of its large coal reserves. Serbia’s
two biggest coal mines have 4.1 billion tonnes of proven lignite reserves. Lignite mined in the coal
mining and smelting complex Kolubara is the largest energy source, accounting for more than 50
percent of Serbia’s electricity generation. National utility Elektroprivreda Srbije, which holds a
market share of 97 percent, owns and operates all large power plants.

The transportation sectoris also a key contributor to air pollution. Buses were the dominant means
of public transportation in 50 cities in Serbiain 2018, 90.2 percent of which with diesel engines; 60




percent of the bus fleet was below Euro 5 emission standards.®> The passenger vehicle fleet is old,
with many vehicles with high emissions, poor fuel economy, and outdated powertrain technology,
and many of which are imported from other European countries. As of 2019, 95.9 percent of
passenger cars did not meet Euro 6 emission standards. The situation in Belgrade is somewhat
better although still unsatisfactory, with 82.7 percent of passenger cars failing to meet Euro 6
emission standards. Decreasing popularity of public transportation is another problem.

In transportation decarbonization efforts, deployment of E-Mobility in Serbia is important element
to combat air pollution and climate change, increase the livability of urban areas, and align with
the EU Green Deal and international and European measures promoting decarbonization of the
energy sector. In addition to contributing to decarbonization, E-Mobility offers benefits such as
less noise pollution, grid balancing, and greater energy efficiency in transportation. Moreover, a
well-developed transportation system are fertile field for attracting more investments.®

Total lifecycle emissions of EVs depend on the source of the electricity that they use. Thus, the
benefits of E-Mobility are best realized in parallel with decarbonization of the electric grid because
grid conditions may constrain consumer uptake of EVs. E-Mobility can support decarbonization of
the electric grid by providing flexibility and storage services and enhancing the circular economy
by reusing and recycling EV batteries. Development of an E-Mobility system requires that various
stakeholders be engaged, especially from the energy sector.

In 2021, Serbia had only a few hundred EVs, including passenger cars, vans, and buses, but the
government has amended national regulations pertaining to E-Mobility and begun subsidizing EV
purchases;’ fully e-buses have been introduced in several cities, and public and private entities have
installed charging points. These measures are only initial steps toward an electric future. The most
important elements for enabling E-Mobility deployment are missing or incomplete, and the few
incentives for EV purchases are modest and focused on private vehicles. Thereis no clear institutional
structure or regulatory and strategic environment to govern E-Mobility. The market model has not
been defined, and only a few companies are driving EV uptake—in a rather unstructured manner.

The report should be viewed as a strategic document containing a list of policy options to support
decarbonization of the transportation sector by replacing outdated vehicles with electric and
other less polluting alternatives. The technical assessment was a key input into development of
the recommendations and policy alternatives to facilitate development of E-Mobility and overall
decarbonization of transport sector. It involved data collection, market research, development and
testing of scenarios, analysis of different approaches, and stakeholder consultations.

Potential scenarios were developed based on the condition of Serbia’s transportation sector, such
as transportation modal split and potential future trends; government policies and strategies for
2021t02030;andassociated financial,regulatory,and operationalimplications.Scenariosassumed
different levels of ambition, financial implications, and political commitment for decarbonization of
vehicle fleet and deployment of an E-Mobility system.

There are various enablers of and barriers to EV adoption.
¢ Financing (e.g., subsidies, indirect incentives)

* Mobility (e.g., demand, modal splits, attitudes)

5 Transport and Telecommunications in the Republic of Serbia 2019, Republic Statistical Bureau, Bulletin No. 656, 2020
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e Technology (e.g., EVs, batteries, charging stations, smart charging)

e Supply chain and infrastructure (e.g., grid impacts and upgrades, charging infrastructure,
potential of renewable energy integration, battery reuse and recycling)

* Legislative and regulatory environment (e.g., directives, codes, subsidies, standards)

e Private sector participation (e.g., stakeholders, networks, business models, electricity charging
cost, procurement strategies)

* Environment, health, and society (e.g., air pollution, GHG emissions, and gender matters)

Based on the analysis, the scenarios developed, and relevant practices across Europe, the report
presents a set of policy-oriented recommendations for Serbia to decarbonize vehicle fleetincluding
to transition to E-Mobility by 2030. The recommendations cover the most impor-tant elements of
the E-Mobility enabling environment, including legal and strategic activities, technical capabilities
and human capital, and financial and commercial factors, and should enable Serbia to achieve
ambitious transportation decarbonization targets by 2030.

The report was prepared in 2022 and while some actions have been implemented in the meantime,
the majority of recommendations, in particular those related to the decarbonization of vehicle fleet,
are still actual and call for urgent systemic effort.

Thereportis structured as follows. Chapter 2 provides a brief overview of E-Mobility in EU countries,
covering factors such as stages of E-Mobility achieved and the legal environment related to
E-Mobility. Chapter 3 describes E-Mobility ecosystemin Serbia as of 2021, while Chapter 4 describes
challenges in and opportunities for E-Mobility deployment in the Republic of Serbia. Based on the
information in preceding chapters, Chapter 5 presents optimal scenarios for the spread of E-Mobility
in Serbia and elaborates the potential market model and vehicle decarbonization scenarios that
consider energy consumption and emissions from main polluters. Chapter 6 presents a roadmap for
transportation decarbonization and E-Mobility deployment that details the actions and measures
needed for successful decarbonization and electrification of transportation, including timeframes
and cost estimates where possible. The report’s findings are summarized in Chapter 7.




2. E-Mobility in the European
Union

The European Union has developed directives and strategies to move the transportation sector
toward E-Mobility , with the aim of reducing GHG emissions, air pollution, and noise while increasing
the competitiveness of the EU automotive industry.

As an EU candidate, Serbia has accepted obligations under EU protocols, declarations, and
treaties, including rules related to E-Mobility. To this end, the Serbian government must establish
a framework enabling and encouraging E-Mobility or convert EU directives and regulations into
national legislation. Aligning with EU rules and strategies will ensure international interoperability
and an appropriate regulatory environment for investors while facilitating adoption of EU rules. It
could also help Serbia accelerate its E-Mobility transition.

e I In the European Union, adoption
-~ of electric cars, buses, and taxis
has been faster than expected,
although EVs. The share of
EVs in overall vehicle fleets
varies significantly according
to country, with one-quarter of
the total electric and hybrid fleet
registered in Iceland, Norway,
and the United Kingdom.

EU governments have commi-
tted to continued EV growth;
for example, most EU countries
offer financial incentives to
support E-Mobility , such as
subsidies for EV sales, tax
benefits for EV owners, free parking for EVs, and incentives forinvestmentsin related infrastructure.

This chapter discusses these and other EV development trends across the European Union,
including regulatory and strategic environments, and outlines lessons learned that might be
relevant for Serbia.

2.1. EV fleet and physical infrastructure characteristics

2.1.1. Trends in private EV purchases and importance of physical infrastructure

Of 524,968 EVs and 1,556,684 plug-in hybrid and hybrid cars registered in EU-27 countries in
2020, 25.4 percent (186,432 plug-in hybrids, 320,963 hybrids) were registered in Iceland, Norway,
and the United Kingdom.® Access to sufficient publicly accessible chargers is critical to mass

8 https://www.eea.europa.eu/
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uptake of EVs, even though this is not pressing for people with home chargers, especially in low-
density urban areas. Increases in EV uptake generally followed a surge in the number of publicly
available chargers between 2011 and 2012 (Figure 1). Dynamic growth in the number of EVs was
reported from 2011 to 2014, followed by a decline in 2016 and an increase in 2017, with an uptrend
continuing until 2020.

Figure 1: Number of Electric Vehicles (EVs) and Publicly Available Chargers in EU Countries
and Ratio of EVs to Available Chargers
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2.1.2. Government EV fleets, city logistics, and corporate

To better understand how charging infrastructure affects growth of EV fleets, an indicator was
derived from the number of publicly available chargers per EV. The ratio rose until 2017, when it
reached 0.71 public chargers per EV, after which it began to decline, dropping to 0.29 in 2020.
The ratio indicates a disparity between the number of publicly available chargers and the number
of EVs.

The EU experience indicates that, at an early stage of E-Mobility market development, support for
the electrification of corporate, government, and city logistics fleets can have a rapid, visible impact
on E-Mobility uptake. Moreover, these fleets generally included high-mileage vehicles, so greater
impact can be achieved with fewer vehicles switching to electric. Such fleets are highly represented
in new car registrations all around Europe.

For example, almost 60 percent of new cars sold in Europe are registered through corporate
channels because of substantial subsidies offered in the form of deductible value-added taxes and
write-offs. Also, company cars travel on average 2.25 times as much as private cars, contributing
disproportionality to emissions. Moreover, although company cars account for 3.7 percent of the
total vehicle fleet, 10 of the largest leasing companies contribute 8 percent to car CO,emissions in
Europe (Transport and Environment).

As with corporate fleets, taxi fleets have the potential to catalyze electrification of transpor-tation.
Electrifying city logistics is “low-hanging fruit” for quick, visible transportation electrification
considering increasing demand for e-commerce and the high daily mileage (300 to 400 km) of




commercial vehicles. City freight return to their depots every night, where they can easily charge.
Freight transport is disproportionately represented in road emissions, with commercial vehicles
accounting for approximately 2 percent of Europe’s vehicle fleet but generating 25 percent of
emissions.

2.1.3. EVsin public transportation

Accessible, inclusive E-Mobility can be achieved only with electrification of public transportation,
which is at the development stage in the European Union, especially for buses. There are no best
practices, given continuous development of battery technology and charging solutions and needed
adjustments to bus line infrastructure.

The Zero Emission Urban Bus
System project provides the most
comprehensive overview of bus
line electrification projects in
Europe. It is the main EU activity
extending fully electric solutions
to wurban bus networks. The
project has collected data from
82 European cities, including 10
demonstration sites, regarding
regular e-bus operations, pilot
projects, and several tests. The
project also closely follows e-bus
development projects around the
world through the Zero Emission
Urban Bus System Observatory.

The European e-bus market is fragmented, with some prominent players. Models from 37 bus
manufacturers operate in 82 surveyed cities, but e-buses predominantly operated on city center
lines operating on flat terrain, running 13.1 hours in full electric mode. Bus fleets mainly operating
in urban areas could be electrified because of their shorter driving distance and driving cycles; 61.9
percent of buses travelled less than 200 km/day and 32.7 percent between 200 and 300 km/day.
Buses drove an average of 185.3 km per day.

Charging strategy and technology are critical for bus system electrification. Charging strategies
include overnight charging (depot charging) and daytime charging (opportunity charging) or a
combination of the two, and use of these strategies depends largely on the characteristics of the
bus line. Based on the e-bus projects implemented, the main challenge to on-route opportunity
charging is keeping to the timetable, whereas using only overnight depot charging can limit daily
driving range.

Of the projects examined, overnight charging strategy was used on 87 percent of bus lines, mainly
by installing plug-in depot chargers, and 60 percent of bus services used some type of opportunity
charging (even if only at the terminals), with roof-mounted pantograph charging at terminals the
most common technology solution. Forty-seven percent of the electrified lines used a mixed
charging strategy of overnight and opportunity charging to maximize drive range.®

9 Pathto Electric Mobility for Belgrade, Component 1, section 6.1.1.2., PwC Report, October 2021
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According to the EU Alternative Fuels Infrastructure Directive, EU member states mustreach acertain
share of clean vehicles (electric, hybrid, combined natural gas propulsion-compressed natural gas
(CNG)) in their public urban transportation systems by 2025 overall and by 2030 in cities (Table 1).

Table 1: Share of Clean Buses in Passenger Transport in Accordance with EU Directive 2014/94

Country 2025 2030

Austria, Belgium,.Cyprus, Denmark, Germany, Ireland, Italy, Luxembourg, Malta, 50 75
Netherlands, Spain, Sweden

France 48 71
Lithuania 47 70
Finland 46 69
Czech Republic 46 70
Hungary 42 63
Portugal 40 61
Latvia 40 60
Slovakia, Bulgaria 39 58
Greece 38 57
Poland 37 56
Estonia 36 53
Slovenia 33 50
Croatia 32 48
Romania 29 43

Electrification of bus fleets varies according to country. Twelve countries have committed to rapid
fleet electrification, and another group of countries will introduce e-buses at a more moderate pace.
The share of clean buses will not exceed 75 percent in any EU country by 2030.

2.1.4. Micromobility

One definition of micromobility is “personal transportation using devices and vehicles weighing up
to 350 kg and whose power supply, if any, is gradually reduced and cut off at a given speed limit
which is not higher than 45 km/h. Micromobility includes the use of exclusively human-powered
vehicles, such as bicycles, skates, skateboards and kick-scooters”.1® With the market expected to
grow to a US$100 billion to US$150 billion business in Europe by 2030, consideration should be
given to potential opportunities and risks regarding introduction of these services.

Addressing mobility in southeast European countries requires coordinated action by all
stakeholders and should involve a multimodal system of pedestrian, road, bus, bicycle, and
rail transportation.!? Technological advances promoting sustainability should be priori-tized to
deliver environmentally friendly, energy-efficient renewable energy solutions in transportation.

Micromobility plays an important role in this context. Electric micromobility devices and e-bike
and e-scooter shared services have been rapidly expanding in many European cities. Micromobility
offers an accessible solution for the first and last miles in urban areas and can substitute for car-
based commuting.

10 Safe Micro Mobility, OECD, International Transport Forum, Paris, 2020.
1 Source: Statista, https://www.statista.com/accounts/pa
12 GIZ. “Sustainable Urban Mobility in South-East European Countries.” 2018.
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Data from various sources suggest that shared
e-scooters and bikes are particularly sui-table for short
trips. The typical scooter user or bike share pass holder
rides11to 12 minutes for one to three kmin major cities
across the United States. The same trend is observed
in European cities. For example, in Paris, the average
e-scooter trip takes approximately 11 minutes. E-bikes
are often used for longer journeys when walking is not
a viable option. Some assessments suggest that the
average commuting distance on e-bikes is 11.4 km. In
densely. populated European cities with lower car use,
such as Paris and Oslo, only 8 to 10 percent of e-scooter trips displace car trips (personal, ride-hail,
taxi), but even 10 percent of shared micromobility is enough to affect traffic flow and air quality.

There are concerns about micromobility competing with cycling and walking, but the data suggest
that the average bike sharing trip tends to be longer than the average e-scooter trip. In France, bike
sharing is used for distances similar to those for shared e-moped and motor scooter trips (5.25 km).

Micromobility also has potential to be used for city logistics. Survey of “Pedal Me” delivery courier in
London reported that using cargo bikes has been found to decrease traffic congestion and carbon
emissions. For example, itis estimated that, by expanding e-cargo bike services toreplace 10 percent
of the van-kilometers drivenin London, as muchas 133,300 tonnes of CO,and 190,000 kg of nitrous
oxide could be prevented per year. In addition, switching freight from vans to electric cargo bikes in
city centers could result in 60 percent faster delivery times.

2.2. Regulatory enablers—Effective regulatory framework

The following sections present brief summaries of the most relevant EU directives and strategies
for E-Mobility development to inform the transition to E-Mobility in Serbia.

2.2.1. EU Directives
End-of-Life Vehicles Directive (2000/53/EC)

The End-of-Life Vehicle Directive (2000/53/EC), adopted in 2000, was the first EU regulation to
address sustainable management of vehicles at the end of their useful life. The directive introduced
the concept of extended producer responsibility (an important policy designed to reduce the
environmental impact of products).

Batteries Directive (2006/66/EC)

The Battery Directive (2006/66/EC) requires battery manufacturers to take back waste batteries
and accumulators from distributors or anyone owning waste batteries and to set up accessible
collection points. Battery manufacturers must dispose of and landfill battery waste. They may
completely or partially outsource battery waste collection and treatment to any organization with
the appropriate permit for waste collection and treatment.

According to the Draft as of July 1, 2024, only chargeable industrial and EV batteries with internal
storage and a carbon footprint declaration will be allowed to be sold in the European Union;
starting July 1, 2027, to comply with maximum carbon footprint thresholds; as of January 2027,
owners of batteries with internal storage will have to declare the content of recycled components;



and from 2030 on, batteries will have to contain a minimum level of recycled content.!3

Alternative Fuels Infrastructure Directive (2014/94/EU)

The Alternative Fuels Infrastructure Directive (2014/94/EU) is the key regulation setting
common standards and minimum requirements for EU-wide deployment of alternative fuel
(e.g., electricity, hydrogen, liquified natural gas, CNG, liquified petroleum gas) infrastructure.
Thedirectivedefinesalternativefuelinfrastructure (e.g.,EV,charging point) to facilitatedevelopment
of EU regulations and policies regarding E-Mobility. More specifically, the directive requires that
EU member states adopt national policy frameworks and targets for development of a market for
alternative fuel usein transportation (e.g., public transportation, freight, private transportation) and
deployment of related infrastructure.

The directive states that the number of charging points shall be determined based on the number of
EVs registered until the end of 2020 (at least one charging point per 10 cars). It also highlights the
importance of ensuring adequate coverage of publicly accessible charging points, noting that special
attention should be paid to public transportation stations, such as airports and railway stations.

Directive requirements for public authorities and market actors include that:

e All publicly accessible charging points enable EV users to charge on an ad hoc basis, without
entering into a contract with the electricity supplier or operator concerned

e CPOs are allowed to provide charging services on a contractual basis

e Operators of charging points accessible to the public are free to purchase electricity from any EU
electricity supplier, subject to the supplier’'s agreement

e Distribution system operators (DSOs) cooperate on a nondiscriminatory basis with any other
owners or operators of charging points accessible to the public

Proposal for a Regulation on the Deployment of Alternative Fuels Infrastructure
(2021/0223/C0OD)

The European Commission published a proposal for a Regulation on the Deployment of Alternative
Fuels Infrastructure (2021/0223/COD) to be legally binding on all member states.

New targets and approaches:

e The approach to setting mandatory targets for deployment of charging infrastructure should
combine national fleets with location-based (or distance-based) targets (replacement for one
charging point per 10 cars).

e Each battery electric light-duty vehicle shall be provided with a total power output of at least 1 kW
through publicly accessible charging stations and each PHEV with at least 0.66 kW - replacing
one publicly accessible charging point.

e Location-based targets throughout the core and comprehensive Trans-European Transport
Network for light- and heavy-duty vehicles, including the distance and the required power output
of the charging pools and some charging stations - e.g., publicly accessible charging pools
dedicated to light-duty vehicles should be deployed in each direction of travel with a maximum
distance of 60 km between them.

e The proposal provides a comprehensive set of definitions covering a wide variety of aspects of
E-Mobility.

13 European Commission: Green Deal: Sustainable batteries for a circular and climate neutral economy, 2020
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e Provisions for ensuring user-friendliness of charging infrastructure and defines payment options,
price transparency, non-discriminatory practices, and smart charging.

¢ The proposal sets a clear pathway for deployment of hydrogen infrastructure (throughout the core
and comprehensive Trans-European Transport Network networks and in urban nodes).

Renewable Energy Directive (2018/2001/EU) (Draft)

The Renewable Energy Directive (2018/2001/EU) (Draft) sets a binding EU target for the share of
energy from renewable sources in final energy consumption and establishes a common set of rules
on electricity from renewable sources and use of energy from renewable sources in the heating
and cooling sector and the transportation sector, in line with emission-reduction targets defined in
the Paris Agreement, a legally binding international treaty on climate change.

The directive emphasizes that measures should be implemented to ensure availability of renewable
electricity at charging points, including the option for bidirectional charging to contribute to use of
renewable electricity and grid flexibility. It also stresses the need to create a legal environment for
future smart charging solutions, which require free access to basic real-time vehicle data. It also
calls for incentives for CPOs to increase renewable energy shares (especially in the form of loans
for fuel suppliers).

Energy Performance of Buildings Directive (2018/844/EU)

The Energy Performance of Buildings Directive (2018/844/EU) is designed to guide the realization
of a decarbonized building stock in the European Union by 2050, including use of information and
communications technology and smart technologies to increase the energy efficiency of buildings
and introduction of E-Mobility infrastructure.

The directive includes provisions to ensure that parking lots in new buildings and buildings
undergoing major renovation are equipped with charging points or dedicated infrastructure
for EVs.

e Residential buildings with more than 10 parking spaces must furnish ducting infrastructure for
every parking space to enable installation at a later stage of charging points for EVs.

¢ Nonresidential buildings with more than 10 parking spaces must be equipped with ducting
infrastructure for at least one in every five parking spaces. (Installation of at least one charging
point for EVs is required.)

¢ Ducting infrastructure must be installed in buildings undergoing major renovation.

The directive calls for simplified rules and administrative requirements for deployment of charging
points to make it easier for individuals to install charging infrastructure.

Member states must establish their requirements and a minimum number of charging points for
nonresidential buildings with more than 20 parking spaces, according to local conditions and
characteristics, with requirements to take effectin 2025.

Regulation on CO, Emission Performance Standards for Cars and Vans (2019/631/EU)

The Regulation on CO, Emission Performance Standards for Cars and Vans (2019/631/EU)
introduced emission performance standards (Table 2).

e Passenger cars: 15 percent reduction by January 1, 2025; 37.5 percent reduction by January 1,2030



* Vans: 15 percent reduction by January 1, 2025; 31 percent reduction by January 1, 2030

¢ Heavy-duty vehicles: 15 percent reduction by January 1, 2025; 30 percent reduction by January
1,2030

The Regulation also implies that CO, emission standards for new cars and vans will have to come
down by 100% by 2035, compared to 2021 levels (only zero-emissions vehicles can be registered).

Clean and Energy-Efficient Road Transport Vehicles Directive (2019/1161/EU)

The Clean and Energy-Efficient Road Transport Vehicles Directive (2019/1161/EU) mainly refers
to public road transportation services, refuse collection services, and mail and parcel delivery
services, setting minimum public procurement targets for share of clean (low- and zero-emission)
light- and heavy-duty vehicles by 2025 and 2030. It calls for incentives to promote market uptake
of clean vehicles in various modes of road passenger transportation, refuse collection, and freight
and sets targets for member states in accordance with their economic capacity.

Internal Market in Electricity Directive (2019/944/EU)

The Internal Market in Electricity Directive (2019/944/EU) defines the rights and obligations of
stakeholders in the internal market for electricity, such as energy regulators, customers, DSOs,
and transmission system operators. It also sets requirements for certain operations, such as billing
and data management. The directive obliges member states to establish regulatory frameworks to
facilitate connection of charging points to the distribution network on a nondiscriminatory basis.

DSOs are allowed to own, develop, operate, or manage charging points only if no other parties have
beenawardedsuchrightsafteranopen, nondiscriminatory tendering procedure, subjecttoapproval
of regulatory authorities and conducted in line with rules on access of third parties (except private
charging points solely for own use of DSOs). Through public consultations, competent authorities
or DSOs must regularly (at least every five years) reassess potential interest of other parties to
own, develop, operate, or manage these charging points. DSOs must publish network development
plans every two years that contain load forecasting, including power needed for charging points
for EVs.

2.2.2. Strategies

Many EU strategies are directly or indirectly relevant for E-Mobility development. Below is a brief
overview of the three most relevant strategies.

European Strategy for Low-Emission Mobility (2016/501/COM)

The European Strategy for Low-Emission Mobility (2016/501/COM) sets guidelines to support
efficiency and innovation in EVs. It recommends:

e ldentifying areas requiring policy development and guiding principles for promotion of low-
emission mobility

e Optimizing and achieving greater efficiency of the transportation system through digital mobility
solutions (e.g., door-to-door solutions and integrated logistics)

e Introducing fair pricing reflecting polluter-pays and user-pays principles

e Promoting multimodal integration by providing incentives for lower-emission transportation
modes

11
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* Increasing use of low-emission alternative energy by encouraging use of low-carbon fuels
and deploying alternative fuel infrastructure through interoperability and standardization for
E-Mobility

¢ Creating an EU-wide E-Mobility services market that involves cross-border interoperability of
payments and provision of real-time information on charging points

European Green Deal (2019/640/COM)

The European Green Deal (2019/640/COM) provides an action plan to encourage efficient use of
resources by moving to a clean, circular economy; preserve and restore biodiversity; decrease
pollution; and achieve net-zero emissions of GHGs by 2050. By 2025, approximately 1 million
public charging and refueling stations will be needed to serve all alternative fuel vehicles in the
European Union. The European Commission will support deployment of such infrastructure where
“persistent gaps exist,” particularly in less densely populated areas and for long-distance travel.

New Industrial Strategy for Europe (2020/102/COM)

As part of the Green Deal, the New Industrial Strategy for Europe (2020/102/COM) was released
in 2020 to help industries transition to a low-carbon future and digitalization. The updated
strategy underlines the role the automotive industry plays in supporting Europe’s industrial
competitiveness.

With the goal of matching growing demand for alternative fuels, the strategy calls for smart
sector integration to ensure effective use of resources. The European Battery Alliance has been
established to secure the European Union’s position as a leader in battery technology.

2.3. Technology enablers

In addition to policies and measures to encourage EV uptake, technological innovations that
have made EVs more affordable, accessible, and reliable drive EV market penetration. Declining
lithium-ion battery prices are also making EVs more affordable to a wider range of customers
(Figure 2).

Figure 2: Lithium-lon Battery Pack Price Evolution (Real 2019 US$/kWh)
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Table 2 lists the types of EVs most relevant for Serbia.
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Table 2: Advantages and Disadvantages of Types of Electric Vehicles (EVs) for Serbia

Type Advantage Disadvantage

Zero emission, high efficiency, home Short driving range (100-300 km), long charging time

Battery : B . . (depending on type of charger), expensive and therefore
charging option, low engine noise not affordable for middle-income consumers
Plug-in High efficiency, a home charging option, Short range for solely driving on battery, heavy because

hybrid refueling at any gas station, suitable for

regular shorter-range commuting of engine and battery

Similar environmental impact as latest internal
combustion engine vehicles and heavy because of
engine and battery

. No range limit because of use of
Hybrid combustion engine

a. This depends on grid emissions.

2.4. Economic enablers—Incentive schemes

Market uptake of electrically chargeable vehicles is directly correlated to a country’s GDP per
capita, indicating that affordability remains a major concern of consumers. To help make EVs more
affordable, most European countries offer subsidies for EV purchase, infrastructure development,
tax benefits for EV owners, and other benefits such as free parking. Subsidies are offered to
individuals, companies, and public entities to electrify company car fleets and taxis or boost
procurement of e-buses.

Purchaseincentives for EVsvary greatly between European countries. Some offer subsidy schemes
with strong incentives for public transportation; in some, municipalities contribute to national
subsidy schemes; and some do not have a uniform subsidy policy. Similarly, subsidy schemes
for individuals and businesses vary considerably in scope and exactness, with some countries
providing detailed, wide-ranging subsidy schemes and some not offering any direct subsidies.
Table 3 presents examples of subsidy schemes offered in some European counties.

Table 3: Examples of EU Subsidy Schemes for Purchase of Electric Vehicles as of 2021

Country Beneficiary Subsidy scheme

€5,000 for new BEVs and FCEV passenger cars valued max€50,000

Individual
naividuals €2,500 for new PHEV and REEV passenger cars valued max€50,000

7,500 for new BEV and FCEV vans and minibuses up to 2.5 tonnes
€12,500 for new BEV and FCEV vans and minibuses above 2.5 tonnes
Businesses valued maximum€60,000

€24,000 for new M2 and N2 class BEV and FCEV trucks and buses

Austria €60,000 for new M3 and M3 class BEV and FCEV trucks and buses
Public entities See above
Public transportation Maximum €130,000 for e-buses, depending on passenger capacity
LEVs €400-1,200 for electric two-wheelers (e.g., e-motorbikes, e-mopeds,

e-bikes, e-cargo bikes)

Individuals N/A
Businesses N/A

Bulgaria®

€5,000-£€15,000 for new BEVs and PHEVs, including passenger cars,
Public entities vans, smaller trucks, and minibuses, for public administration and
territorial units, maximum three vehicles
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Table 3: Examples of EU Subsidy Schemes for Purchase of Electric Vehicles as of 2021

Country Beneficiary Subsidy scheme
Public transportation No subsidies currently in place for public transportation.
Bulgaria®
LEVs No subsidies currently in place for LEVs.
Maximum €9,200 or 40% for new BEV and FCEV passenger cars
Individuals Maximum €4,600 or 40% for new PHEV passenger cars
2020 budget for subsidies: €2.9 million
Maximum €9,200 or 40% for new BEV passenger cars
) Maximum €4,600 or 40% for new PHEV passenger cars
Businesses L . ) -
2020 budget for subsidies: €2.9 million (excluding subsidies
Croatia® for private individuals)
Public entities N/A
. . Maximum €5.3 million or 40% for e-buses for local municipalities and
Public transportation . . .
public transportation providers
Maximum €2,700 or 40% for e-scooters (mopeds), motorcycles, and
LEVs quadricycles
Maximum €670 or 40% for e-bikes
Maximum €7,000 for new BEV passenger cars and vans (reduced to
€6,000in2021and€5,000in2022) withamaximum value of€45,000,
maximum€3,000 for new BEV passenger cars and vans with a value of
€45,000t0€60,000
France? Individuals €2,000 for PHEV passenger cars and vans (reduced to €1000 in 2021,
phased outin 2022) with a maximum value of €45,000
€1,000 for used BEV passenger cars and vans
Maximum€5,000 forsecond-hand ornew BEVsand PHEVsifscrapping
adiesel car (older than 2001) or gasoline car (older than 1997)
Maximum €9,000 or 20% of purchase price for BEV and FCEV
passenger cars and vans
. Maximum€8,500 or 20% of purchase price for taxis, based on electric
Businesses .
driving range
Maximum € 22,500 or 20% of purchase price for large BEV and FCEV
vans and trucks for the first 200 orders, afterwards maximum€9,000
d
France Public entities N/A
Public transportation No subsidies currently offered to public transportation
€250 per kWh for two- to four-wheel 2- to 3-kW LEVs
Maximum €100 or 20% of acquisition costs for two- to four-wheel <2-
LEVs
kW LEVs
Maximum €200 for e-bikes
Maximum €9,000 for BEV and FCEV passenger cars and vans with a
maximum value of €40,000
Individuals Maximum €6,700 for PHEV passenger cars and vans with a maximum
value of €40,000
Germany® Government and manufacturer each finance a portion
In2018,€12,000 forBEVand FCEV trucksuptol12tonnesand€40,000
Businesses for BEV and FCEV trucks over 12 tonnes, with a limit of €500,000 per

company
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Table 3: Examples of EU Subsidy Schemes for Purchase of Electric Vehicles as of 2021

Country Beneficiary Subsidy scheme
. . Targeted subsidies for small and medium-sized enterprises and
Public entities - .
nongovernmental organizations coming soon
Total of €620 million for new BEV and PHEV buses up to 80% of the
Germany® Public transportation difference in cost in the purchase price between an e-bus and a diesel
model
LEVs Maximum €2,500 or 30% of price for cargo e-bikes
Local subsidies in addition to federal subsidy (e.g., in Munich)
Maximum €7,000 or 50% for new BEV passenger cars and vans valued
maximum €30,500
Individuals Maximum €1,400 for new BEV passenger cars and vans valued
€30,500-€£42,000
2020 budget for subsidies: €14 million
Maximum €7,000 or 50% for new BEV passenger cars and vans valued
maximum €30,500
Maximum €1,400 for new BEV passenger cars and vans valued
Businesses €30,500-€£42,000
H ; Maximum€23,500 or 55% for BEV taxis (maximum approx. €5.5
ungary million for taxis out of the €14 million budget, which includes subsidies
for private individuals)
. . National and local governments have received 100+ cars from the
Public entities , - ) )
DSO’s E-Mobility service provider company
Public transportation Average of 20% subsidies for municipalities for all-electric buses
Maximum €1,500 or 55% for e-scooters (mopeds) valued maximum
LEVs €2,800
Maximum €420 for e-bikes (employment certificate required as
commuting is prioritized)
Individuals None
Businesses None
Public entities None
Norways®
. . Subsidies for e-bus purchase for municipalities; no specific data
Public transportation )
available
LEVs None
Maximum €9,500 or 50% for new BEV passenger cars and vans
Individuals Maximum €4,200 or 50% for new PHEV passenger cars and vans
Additional €1,300 scrapping premium for used cars.
2019 budget: €6.4 million
Maximum €9,500 or 50% for new BEV passenger cars and vans
i . Maximum €4,200 or 50% for new PHEV passenger cars and vans
Romania" Businesses

Additional €1,300 scrapping premium for used cars.
2019 budget: €6.4 million

Public entities N/A
Public transportation N/A
LEVs N/A
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Country Beneficiary Subsidy scheme

Maximum €4,500 (reduced from €7,500) for new BEV passenger cars
valued maximum €65,000

Individuals Maximum €2,000 (reduced from €4,500) for new PHEV passenger
cars valued maximum €65,000

Limited funds

Maximum €4,500 (reduced from €7,500) for new BEV passenger cars
valued maximum €65,000

Maximum €2,000 (reduced from €4,500) for new PHEV passenger
Businesses cars valued maximum €65,000

Slovenia' Maximum €3,500 for new BEV cargo vans

Maximum €2,000 for new PHEV cargo vans

Limited funds

Public entities N/A

Public transportation N/A

Maximum €1,500 for L6e BEV quadricycles

Maximum €2,000 L7e BEV heavy quadricycles

€100-1000 (reduced from €4,500) for other L category vehicles,
including e-bikes, motorbikes, mopeds, motor tricycles

LEVs

a.EAFO, ACEA, IEA Global EV Outlook 2020, electrive.com

b.CMS Law, EAFO, Balkan Green Energy News, ACEA, IEA Global EV Outlook 2020

c.EAFO, ACEA, CMS Law, Balkan Energy News

d.EAFO, ACEA, IEA Global EV Outlook 2020, Wallbox, Automotive News Euro

e.EAFO, ACEA, IEA Global EV Outlook 2020, Wallbox, CleanTechnica

f.EAFO, ACEA, e-cars.hu, villanyautésok.hu, ebikepalyazat.hu

g.EAFO, ACEA, IEA Global EV Outlook 2020, Wallbox

h.CMS Law, EAFO, ACEA, IEA Global EV Outlook 2020, Romania Insider, Fleet Europe, Romania Insider 2, ET Energy World
i. CMS Law, EAFO, ACEA, IEA Global EV Outlook 2020

Empirical evidence shows that mass EV adoption requires sufficient charging stations across
countries and regions, although as long as the upfront cost of EVs is significantly higher than that
of conventional equivalents, availability of charging infrastructure does not provide the necessary
impetus fordrivers toswitchto EVs.Many countries have developed subsidy schemes for deployment
of charging stations (Table 4). Again, the scope and exactness of subsidy schemes vary between
countries and, among other things, depend on level of market development, existing ratio of EVs to
charging stations, and industry development.

Table 4: Examples of EU Subsidy Schemes for Installation of Charging Infrastructure as of 2021

Country Subsidy scheme

Maximum €600 for home charging and intelligent cables, €1,800 for multi-occupancy buildings;
maximum €30,000 for direct current charging stations for heavy commercial vehicles and buses

Austri
ustria with more than 150 kW output (when combined with vehicle purchase)
€300-15,000 for publicly accessible charging infrastructure depending on charging capacity
Bulgaria None

None

(In 2018, the government co-financed charging station installation for maximum €27,000 or 40%
Croatia of anindividual project.)

The Croatian Electric Power Industry financed the basic infrastructure, with more than 85% of the
invested financed amount coming from EU funds for E-Mobility projects.
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Table 4: Examples of EU Subsidy Schemes for Installation of Charging Infrastructure as of 2021

Country Subsidy scheme

€300 tax credit on installation of residential charging

Up to 50% off purchase and installation costs of public charging points at workplaces

France Up to€2,160 off purchase and installation costs per charging point for municipalities

Electric vehicle drivers can request an installation point within a 500-m radius of their residence or
place of work.

40% for e-bus charging infrastructure

Maximum €3,000 for purchasing charging stations <22 kW

Maximum €12,000 for purchasing direct current chargers <100 kW

Germany Maximum €30,000 for purchasing direct current chargers >100 kW

Maximum €5,000 for low-voltage and up to €50,000 for medium-voltage grid connections (plus
local incentives)

Subsidies for battery cell manufacturing.

Hungar Cost of electric charging stations is deductible from corporate tax.
gary Cost of electric charging stations is deductible from income tax base of power suppliers.

Norway Maximum €5,000 per charging point for housing associations

Previously, maximum €2,500 for charging stations with up to 22 kW and maximum €30,000 for
Romania charging stations more than 22 kW
New support scheme for infrastructure deployment expected

In 2017, subsidies for charging point installation for municipalities in protected natural areas or
close to these sites were introduced.

The electricity distribution operator financed base charging stations, with co-financing from EU
funds, Elektro Ljubljana, and other entities from the energy sector.

Slovenia

All countries offer tax relief for EV ownership, varying in terms of scope and the tax base. Tax
reliefe scheme dependonindividual country tax systems but usually include full or partial exemptions
from excise duties for EVs, environmental tax, motor vehicle registration tax, motor vehicle tax, road
(tolling) tax, etc. In many countries the program covers several taxes.

Local benefits for EVs mainly include free parking, access to dedicated lanes, and in some countries,
free charging. These measures are suitable for implementation at the local level and provide
opportunity for local authorities to stimulate E-Mobility development.

Electric buses are cost-effective and environmentally friendly, but cities in the region still continue
to purchase dieseland CNG buses, despite extreme air pollution, largely because of price. Countries
have used various approaches to stimulate development of the e-bus market. In many cases, the
local city initiatives have been supported by government funds to support procurement of zero-
emission hydrogen and e-buses.

2.5. Institutional enablers—E-Mobility market
2.5.1. Market organization

An open market for E-Mobility services has been established within the EU with the adoption
of the Alternative Fuels Infrastructure Directive and its transposition into national regulations. The
directive establishes a common framework of measures that, inter alia, ensure free selection of
electricity suppliers by CPOs and cooperation on a nondiscriminatory basis between DSOs and any
other entity interested in deploying or operating charging infrastructure. Although organization of the
market for EV charging infrastructure varies greatly according to country, EU-wide rules apply to all.
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Figure 3: E-Mobility Ecosystem Roles
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Source: European Commission (DG for Mobility and Transport): Sub-Group to foster an E-Mobility Market of Services (SGEMS),
Netherlands Enterprise Agency: Electric Vehicle Charging Definitions and Explanation, Regulation on the deployment of alternative
fuelsinfrastructure

E-roaming platforms enable connections between market stakeholders, notably mobility service
providers and operators of charging points. Contracts regulate arrangements between service
providers and energy utilities in accordance with EU rules. Relationships between end users and
service providersareregulated similarly. The tariff systemshould bedesignedinaway thatencourages
E-Mobility development and prevents grid overload (e.g., by providing discounts at off-peak times).

2.5.2. Pricing

The pricing method for charging services is essential for market competition. Market charac-
teristics such as market size, number of other providers, CPOs, users, and the electric grid should
be considered when designing pricing strategies. Lawmakers may regulate pricing by prohibiting
or endorsing methods, but in most ecosystems, providers have the freedom to create their own
pricing policies.

Table 5 describes pricing strategies applied in EU countries and their advantages and
disadvantages.

Table 5: Advantages and Disadvantages of Various Pricing Methods

Method Description Advantages and Disadvantages

o Advantageous for on-board chargers with high
efficiency when connected to a fast- charging
column for reduced charging time

o Encourages E-Mobility service providers to install

) ) . high-performance chargers
. Users pay according to charging time at an ) .
Time . . . o Discourages users from occupying chargers longer
EV charging point; the amount of electricity
based . than necessary
consumed does not affect the price. .
o Does not favor owners of entry- and mid-level EVs

o Although charging is easy, and the price can be
easily calculated, this method leaves little room for
E-Mobility service providers to change the price of
their services
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Table 5: Advantages and Disadvantages of Various Pricing Methods

Method Description Advantages and Disadvantages
Quantity Users pay based on energy consumed | ° Customer satisfaction surveys conducted in several
based (measured in kilowatt-hours or megajoules) markets show that EV users prefer kWh- over time-
and cannot pay above their battery capacity. based method.
Session fees can be used in combination with
time- or quantity-based pricing strategies.
A provider sets a uniform session fee or
identifies fee categories that are fixed and | * Depending on the provider’'s strategy, a session
revised relatively rarely (e.g., every 3 years). fee can be subscription based or per session. The
Session A user pays the same base rate each time provider can use session fees to attract more users
fee charging is initiated and an additional time- under a contract by lowering subscription fees or
or kWh-based fee according to charging charging higher fees on ad hoc users.
time or power consumed. A session fee is | ¢ Some users can feel disadvantaged and look for
not proportional to dwell time or electricity cheaper alternatives.
consumed during the process of charging; it
is a fixed rate, usually calculated based on the
fixed cost of a single charging session.

In addition to these approaches, other models should be explored to consider, for example, charging
point location (e.g., highway), time of the day for charging, and charger type (power).

Figure 4: Methods for Pricing E-Mobility Services

Basic approaches Advanced approaches

Price per energy unit Location
(eg.€0.50 per kWh) (eg. highway or city centre)

Price of
e-mobility
service

Time-of-use
(eg. Sunday or night hours)

Price per time unit
(eg.€2.00 per hour)

Session fee Product
(eg.€3.00 per session) (eg.100 kWh charging)

| Basic methods can be used as Advanced methods are usually
. stand-alone or combined approaches { | added to basic approaches
| to EV charging pricing. i ' to optimize demand and supply.

There is no one-size-fits-all solution for creating an optimal pricing strategy for EV charging
infrastructure. E-Mobility pricing methods should correspond to market maturity. Charging fees are
incrementally formed, in line with EV market development level as market competition increases.
At early development stages, charging services are sometimes offered free; advanced pricing
methods become more important as the market matures (Figure 5).
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Figure 5: Relationship between Market Maturity and Applied Pricing Strategies
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Countries with developed E-Mobility markets usually offer fast and ultra-fast charging stations,
which can put a significant strain on the distribution network over a short period. It is therefore
importanttointroduce asophisticated pricing strategy to encourage EV owners to develop charging
habits that affect the EV charging load on the power grid minimally at peak times.

2.6 Main takeaways relevant for the Serbian context

The main takeaways relevant for the Serbian context are summarized in the below table.

Table 6: Main Takeaways relevant for the Serbian context

Condition of EV EV markets and public charging networks have developed to varying degrees in different countries.
market Developed markets include Austria and, to a lesser degree, Hungary.

Development of public charging networks does not correspond to number of EVs but is necessary
pre requisite to facilitate larger EV uptake.

Incentives Incentives are offered in all countries in the region and cover different categories of vehicles.
Incentives for passenger cars dominate.

Incentives for deploying chargers are also different. In some countries, they are offered for
individual chargers.

Tax relief All countries offer tax relief that covers a relatively wide range of arrangements.

Local incentives Local benefitsinclude free parking, access to dedicated lanes in some countries, and free charging.
These type of measures are in particular suitable forimplementationina mature E-Mobility market.

E-Mobility Given continued widespread use of diesel units, measures focus on clean passenger transportation
in public by bus. Under clean passenger transportation by bus the following powertrains are meant: diesel -
transportation emission standard Euro 6, natural gas, hydrogen, and electricity.

Chapter 3 lists target shares of e-buses in EU countries for 2025 and 2030; shares for 2025 range
from 32% (Croatia) to 50% (Austria), and shares for 2030 range from 48% (Croatia) to 75% (Austria).
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3. E-Mobility Ecosystem
in Serbia as of 2021

To better understand the status of E-Mobility in Serbia, it is important to assess E-Mobility
ecosystem in Serbia. To this end, this chapter analyzes current enablers of deployment of
E-Mobility in Serbia, including the status of the transportation and energy sectors and the regula-
tory environment and institutional framework. It should be noted that the data and assessments
described below are made based on data from up to 2022. While some parameters are improved
in the meantime, the change is still not sufficient and below analysis is still applicable.

The analysis will serve as a baseline for defining gaps between the E-Mobility enabling environ-
ment in Serbia and best EU practices. It will also explore potential scenarios for development of
E-Mobility in Serbia.

3.1. Energy sector overview

The electricity sector plays a major role in enabling E-Mobility —supplying electricity to market
players, upgrading the grid, generating electricity to accommodate demand placed by EVs, and
potentially taking the active role in the market. Serbia’s E-Mobility strategyis designedtobealigned
with the country’s electricity system, including efforts to decarbonize electricity generation.

As a contracting party of the Energy Community, Serbia is obliged to adopt and incorporate the
EU Energy acquis into national legislation, but E-Mobility -related directives are not yet part
of the Energy Community acquis, so Serbia is not yet obliged to meet requirements related to
E-Mobility. Although the Energy Community has been slow to incorporate EU Directives, inclusion
of E-Mobility related rules in the Energy Community acquis can be expected in the near future.

As of 2021, electricity generation in Serbia relied up to 50 percent on coal-fired thermal power
plants, with the remainder powered by oil and natural gas or renewable sources. Renewable sources
account for about 13 percent of electricity generation. The share of wind and solar power plants has
been growing rapidly, generating 3,502 GWh in 2019, up from 297 GWh in 2015. Other sources such
as solar, gas, and biomass have a negligible share.

The emission-related benefits of E-Mobility can be maximized only by decarbonizing the electricity
mix. The share of electricity and heat producers in CO, emissions in Serbia is significantly
higher than the EU28 average; immediate efforts should focus on improving the electricity mix.

Table 7: Share of Electricity Generation According to Source, 1990-2019

Year Coal Natural gas Hydro Biofuel and waste (0]]] Wind, solar, etc.
1990 425,868 108,346 26,982 48,944 215,440
1995 370,048 56,494 35,647 30,800 77,667
2000 361,948 64,185 35,357 33,600 60,990
2005 337,942 81,514 41,078 33,600 18,3419

A Pathway to Decarbonization of the Vehicle Fleet in Serbia and the Role of Electric Mobility

21




22

Table 7: Share of Electricity Generation According to Source, 1990-2019

Year Coal Natural gas Hydro Biofuel and waste (o]1} Wind, solar, etc.

2010 327,696 77,597 42,808 43,388 16,4456 224

2015 324,728 73,283 36,288 44,317 14,2530 297

2019 314,821 83,453 34,046 47,869 15,6326 3,502
Renewable share 13%

Source: |IEA World Energy Balances https://www.iea.org/data-and-statistics/data-product/world-energy-statistics-and-balances

As per National Renewable Energy Action Plan as of 2013, the target share of renewables in
electricity generation for Serbia was set at 27 percent by 2020 (Figure 7). As of 2021, the national
targets for 2030 have not been officially set, but the Energy Community Secretariat proposed a
33 percent share by 2030. The National Integrated Climate and Energy Plan defined targets for
renewable energy in total final energy consumption until 2030, 2040, and 2050. Low carbon
development strategy with the accompanying action plan, launched in early 2020, envisages a 28.9
percent share of renewables in total energy consumption by 2030.

Figure 7: Share of Renewable Energy in Gross Final Energy Consumption
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The transmission system in Serbia consists of high-voltage 400 kV, 220 kV power lines, 110 kV
overhead lines and underground power cables, and accompanying transformer stations—a total
network of 9,500 km.

The distribution system consists of low-voltage networks in all major consumer centers. According
to the Energy Law, Article 128, the distribution network is a functionally connected set of power
facilities comprising power lines of 35, 20, and 10 kV, with accompanying transformer stations,
merger fields, distribution switchgears, and metering devices. All 110 kV substations are the
property of DSO, whereas the transmission system operator owns the 110 kV power lines.

The transmission and distribution systems are reaching the end of their design lifetime, and Serbia
isin the process of intensive capital overhaul and revitalization.'*

Metering quality performed by measuring units is extremely poor because devices are old and rarely
calibrated, and fewer than 1 percent of consumers were equipped with smart metersin 2021.

It estimated that integration of a moderate number of EVs into the distribution grids will not
have any considerable impact, although mass adoption would most likely create problems for

4 Path to Electric Mobility for Belgrade, Component 1, section 6.1.1.2., PwC Report, October 2021
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grid operation and management. For instance, if an ambitious 10 percent electrification rate of
passengercars,buses,andlight-andheavy-duty vehiclesisassumed, high-level calculations based
on 2018 Serbian vehicle composition data estimate that EVs will account for an approximately 5
percent share of electricity consumption in Serbia.

Although E-Mobility would account for only a small portion of electricity consumption—even if
10 percent of the entire vehicle fleet were electrified—this additional demand could overwhelm
the system at peak times. Therefore, grid upgrades or introduction of demand-side management
solutions may be required.

It is essential to upgrade the grid and introduce smart grid solutions to be able to meet additional
demand for electricity, enhance grid flexibility to accommodate renewable sources, and optimize
the system for maximum use of the decarbonized and electrified transportation system.

3.2. Characteristics of transportation sector

This section describes Serbia’s transportation sector and the characteristics of the vehicle fleet,
road and railway transportation, population mobility in urban areas, vehicle fleet characteristics,
distribution of transportation modes, and overall condition of public transportation.

Transit trips, which are of great significance in Serbia, mainly via the Corridor X Highway, which is
part of the EU Trans-European Transport Network, were also analyzed. Another important element
of the analysis is that intercity and urban traffic rely heavily on bus transportation, which could be
the important area for focusing the uptake of EVs in Serbia.

3.2.1. Motorization

Important parametersin the context of decarbonization are the age of vehicles and compliance with
European emission standards. The age structure is shown in Figure 8 according to vehicle category.

As of 2021, more than half of passenger vehicles were more than 15 years old; 15.6 percent more
than 20 years old, 40.5 percent 15 to 20 years old, 25.6 percent 10 to 15 years old, and 10.6 percent
5to10 years old. Only 7.7 percent were less than 5 years old.

Figure 8: Age Distribution of Registered Vehicles, 2020
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Almost 10 percent of buses were more than 20 years old, 32.1 percent 15 to 20 years old, 25.5
percent 10 to 15 years old, 15 percent 5 to 10 years old, and 17.7 percent less than 5 years old. More
than 16 percent of trucks were more than 20 years old, 24.5 percent 15 to 20 years old, 28.2 percent
10 to 15 years old, 15.9 per cent 5 to 10 years old, and 15.3 percent less than 5 years old.
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The age of vehicles mirrors compliance with European emission standards. The Rulebook on
Technical Inspection of Vehicles, released in 2018, does not allow vehicles that do not meet
limits for harmful exhaust emissions (all vehicles that do not meet Euro 1 emission standard) to
be registered,'® but slightly more than 4 percent of registered passenger cars do not meet Euro 1
emission standards (Figure 9). These vehicles are not equipped with catalytic converters or diesel
particulate filters (DPFs). In addition, it is estimated that a substantial number of drivers have
removed catalytic converters or DPFs from their vehicles, hoping to improve vehicle performance.®

Figure 9: Compliance of Registered Passenger Cars with European Emission Standards
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The age of the vehicle fleet and the fact that a large share of buses and passenger cars meet only
low Euro emission standards indicate that significant, urgent efforts must be made to modernize
and decarbonize the vehicle fleet in Serbia. Keeping in mind the overall condition of the vehicle
fleet and its environmental impact, there should be no excuses for further delaying enforcement of
the rules established in the Rulebook on Technical Inspection of Vehicles.

15 Rulebook on the Technical Inspection of Vehicles, Official Gazette of the Republic of Serbia, No. 3/2018, 70/2018.

% |tis estimated that 1.2 million vehicles in Serbia that emit an improper amount of exhaust gases, mostly do not have a catalyst converter or
a DPF or they are defective. Source: www.paragraf.rs.
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3.2.2. Road and rail transportation??

The maintransportation modes for passengers and goods are railand road. The length of the railways
is 3,763 km, of which 1,272 km is electrified. The total length of roads is 43,839 km, of which 29,138
km is modern roads. There are 3,864 km of first-class state roads and 9,650 km of second-class
state roads, forming the skeleton of the road network.!®

Figure 12: Transportation of Passengers
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Figure 13: Transportation of Goods
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7 Bulletin “Transport and Telecommunications in the Republic of Serbia, 2015 and 2019” (Saobracaji telekomunikacije u Republici Srbiji, 2015
i2019), Nos. 620 and 693.

18 Statistical Bureau of the Republic of Serbia, Municipalities and Regions in the Republic of Serbia 2020
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3.2.3. Urban mobility Figure 16: Energy Consumption in Road
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Modal split of passenger transportation varies greatly from city to city. In urban areas, where public
transportation is more available, the share of public transportation is higher than the share of
passenger cars.

Table 8: City Type

Cities City size (no. of inhabitants), 2019 City type
Belgrade Above 1.6 million 1
Kragujevac, Nis, Novi Sad 255,000 - 360,000 2
Kraljevo, Kruevac, Leskovac, Panéevo, Sabac, Subotica, Zreanjanin 110,000 -137,000 3
2E2§§:233?+S§§ZITV(ZT};TLMiIanovac, Jagodina, Novi Pazar, 20,000 -110,000 4

In most type 3 and type 4 cities (Table 17), urban and suburban transportation lines form a single
network that is the only mode of public transportation. This means that suburban lines dominate,
but because stops are made in densely populated areas, these networks also serve as urban
transportation lines. Figure 17 shows the coefficients of daily mobility (Number of Trips per Day per
Inhabitant) according to city type.

Figure 17: Number of Trips per Day per Inhabitant According to City Type

31 :
City Type 3
29 2,84
8 City Type 2 City Type 4
5 27 . 2.6 2,60
o ®© City Typel
SE 25 2,4
2723
3 2,3
o34 21 !
2 E 2,07 253
5 19 : 2,00
]
z 17
1,5
above 1,4 million 170.000-300.000 60.000-80.000 below 60.000

City size (no of inhbitants)
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Table 9 shows the prevailing modal split per City Type.

Table 9: Prevailing modal split per City type:

Public transportation Passenger cars

City type
%

Belgrade 1 65-77 35-27
Kragujevac, Nis, Novi Sad 2 40-60 60-40
Kralj Krus Lesk Pang S ti
raje?/o,. ruSevac, Leskovac, Pancevo, Sabac, Subotica, 3 16-49 84.51
Zreanjanin
Arandel , Cacak, Gornji Mil J dina, Novi P ;
randelovac, Caca ornji Milanovac, Jagodina, Novi Pazar, 4 3.42 97.58

Smederevo, Topola, Valjevo

3.2.4. Role of Public Transportation®®

In Serbia, buses play an important role in urban and interurban transportation, with 48 public
urban and suburban passenger transportation systems. There are 1,408 lines with a total length of
31,977 km. The average length (22.7 km) is relatively long because suburban lines are predominant
and also serve as city lines in smaller cities. With the exception of Belgrade, where four means of
transportation are available (railway (“BG train”), tram, trolleybus, bus), buses are the main and only

means of transportation in urban areas. In 2021 there were

Figure 18: Number of Passengers
2,902 buses that could carry a total of 297,902 passengers

Transported According to Mode of
Transportation (Thousands), 2019 seated and standing.

Private companies provide most transportation services.
Belgrade, Novi Sad, and Subotica are the only cities where
public carriers provide transportation. Cities have also been
hiring private companies to provide public transportation
services but typically offer only seven-year contracts.

Of 1.2 million passengers transported in 2019, 1.0 million
were transported in Belgrade and 0.15 million in Kragujevac,
Nis, and Novi Sad.

Buses consumed a little more than 116,000 tonnes of Euro
diesel. Belgrade trains, trams, and trolleybuses used 36,364
W Bus © Trolleybus M Tramway i BG Train MWh of electricity.?°

1.071.768

3.2.5. Micromobility

Although micromobility devices are widely used in Serbian cities, no data are available. Nevert-
heless,someoftheavailable waystopurchaseanduse micromobility devicesare worthmentioning.

Public parking management company “Parking Servis” in Belgrade, offers a service for parking lot
and garage users that allow them to take bicycles and e-bicycles free of charge while their cars are
parked. As per “Parking Servis” own report, more than 92,000 people used this service in 2019 and
2020.

19 Bulletin “Transport and Telecommunications in the Republic of Serbia, 2019” (Saobracaj i telekomunikacije u Republici Srbiji, 2019), No.
693.

20 Data for BG Train were not available.
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Internet and mobile services providers used interesting way to encourage people to switch to
micromobility devices. As part of various packages for mobile phones and Internet services, some
of them offers a 24-month repayment option for the purchase of e-bicycles and e-scooters.

One effect of the pandemic is rapid growth of delivery services in Serbia, particularly food delivery.
The main mode of transportation for this type of service is e-bicycle. A survey conducted in 2020
found that 360,000 people in Serbia used delivery service providers CarGo, Glovo, and Wolt. If it is
assumed that each consumer used this service three times per week, that would be approximately
1 million weekly e-bicycle trips.

A recent study that explored use of e-scooters by residents of Belgrade?! found that young and
middle-aged individuals were most likely to use them (Milutinovic 2020). The most likely new users
of e-scooters are aged 21 to 30, while the openness for this mean of transport is decreasing with age
(Figure 18). According to the same study, 19 percent of respondents who used e-scooters also used
public transportation, and 10 percent of e-scooter riders used passenger cars. Potential e-scooter
riders also used public transportation more often than passenger cars, although 88 percent of
potential users used public transportation, and 68 percent used passenger cars. Respondents who
did not have an e-scooter also used a taxi (27 percent), a bicycle (24 percent), and a shared car (12
percent) for commuting. The biggest shift to e-scooters was registered among public transportation
users. A preliminary conclusion based on this study is that micromobility devices do not significantly
affect passenger car use.

The study calculated financial effects of using e-scooters and found that traveling 100 km on an
e-scooter costs RSD 20 (about€0.17), electric consumptionincluded (Milutinovic 2020). Traveling the
same city distance in a very efficient car requires at least 5 liters of fuel, which costs approximately
RSD 750 (€6.4).

While it has potential to decarbonize urban transport, the use of micromobility devices in Serbia
requires much deliberation and decision making regarding legal definition, licensing policy,
infrastructure requirements, and public acceptance, particularly in city centers, where e-scooters
are supposed to share the space with pedestrians.

3.3. E-Mobility in Serbia

According to reports referring to data from Ministry of Internal Affairs, 102 EVs and 1,416 hybrid
cars were registered in Serbia in 2020 (0.07 percent of the total number of registered passenger
cars). Reported data from the Ministry of the Environmental Protection, indicated that there were
4,000 EVs and hybrid cars in the middle of 2021. It would mean an absolute increase of about 3,500
passenger cars and an increase in the share of EVs to 0.18 percent. This trend is encouraging even
though the share of hybrid engines remains dominant.

Initial E-Mobility steps have been taken in the public utility sector. PE Gradska Cistoéa (City
communal service) has deployed electric mini garbage trucks and 12 scooters in the pedestrian zone
in downtown Belgrade. The national postal service, Posta Srbije, procured five small electric vehicles
in August 2020 that make deliveries in the city centers of Belgrade, Nis, and Novi Sad. The company
reported excellent results, although did not make them publicly available, and has announced plans
for procurement of more EVs. Bexexpress courier service added 10 Voltia EVs to its fleet suitable for

21 Milutinovic, M. 2020. “Characteristics of Micro Vehicle Movement in Belgrade.” MSc Thesis. Traffic and Transport Faculty of Belgrade.



city deliveries at the end of 2020. Main delivery services in urban areas (e.g., Glovo, Wolt) have been
increasing the share of e-bicycles in their fleets.

Belgrade public transportation company GSP Beograd pioneered e-buses in Serbia in 2016,
procuring five all-electric buses after a long period of monitoring e-bus developments in Europe
and around the world, exchanging information with other transportation companies and bus
manufacturers, and pilot testing. Bids were invited in 2015. The line slated for electrification was 8
km long. According to the tender requirement, buses had to be supported by 150-kW fast chargers.
After two years in service, GSP Beograd assessed bus performances and concluded the following.

During the first two years of operation, the reliability of e-buses was 97.5 percent.

Several factors drove energy consumption, among the most important of which was the need for
cooling in the summer and heating in the winter, with consumption increasing 23.3 percent in the
summer and 45.4 percent in the winter.

Regular and corrective maintenance was simpler for e-buses than their diesel counterparts,
decreasing maintenance costs from € 9,000 for a diesel bus to €3,000, and time needed for
component replacement.

In 2021, there were various charging opportunities for EVs:

The network of electric chargers consists of publicly available chargers, chargers in hotels and
shopping malls, and chargers owned by companies.

The dominant charging power is 22 kW, but 50-kW chargers can be found.

Public Enterprise Roads of Serbia hasinstalled chargers along the Subotica-Nis-Presevo Highway,
at the Subotica and Presevo toll plazas, each providing 22 and 50 kW of power.

There are charging stations at the Sid toll plazas (in the direction of travel toward Croatia) and
Dimitrovgrad (in the direction of travel toward Bulgaria), each 22 and 50 kW.

Ultra-fast 175-kW chargers are available at the location of former NiS highway toll plazas.

Twenty-two charging stations have been installed, mostly in the region of Vojvodina and along the
Belgrade-Nis stretch of European route E75.

Twenty-two charging stations have been installed in hotels, public garages, shopping malls, and
businesses in the Belgrade region.

There were an estimated 52 electric chargers in Serbia in 2021, each with one or more charging
points.

The following overview (Table 19) provides general information on the development of the E-Mobility
market as of 2020.

Table 10: Serbian E-Mobility Marketin 2020

Main market indicators (2020 data) Description

Number of EVs 1,518, of which 102 are pure electric

Estimated number of charging points |52 (2021)

Share of EVs in total fleet 0.07%

Market share of EVs in new sales N/Az
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Table 10: Serbian E-Mobility Marke in 2020

Main market indicators (2020 data) Description

Purchase subsidies

€5,000 for new BEV passenger cars and vans

€3,500 for new PHEV and REEV passenger cars and vans with emissions up to
50 g of CO,/km

Individuals €2,500 for new HEV passenger cars and vans with emissions of up to 140 g of
CO,/km (calculated according to the Worldwide harmonized Light vehicles Test
Procedure methodology)

2020 budget for subsidies: €1 million

Maximum €5,000 for new BEV, REEV, PHEV, and HEV taxis (+Euro 6 and
compressed natural gas) valued minimum €13,000 for taxi companies legally
6,000 vehicles per year can receive subsidies for 2020-2023

€5,000 for new BEV passenger cars and vans

€3,500 for new PHEV and REEV passenger cars and vans with emissions of up

Busi
usinesses to 50 g of CO,/km
€2,500 for new HEV passenger cars and vans with emissions of up tol00 g of
CO,/km (vans with a maximum of 9 seats including the driver’s seat and light
truck with a mass not exceeding 3.5 tonnes).
2020 budget for subsidies: €1 million (including subsidies for private individuals)
Public entities N/A
Public transportation N/A

€500 for motorcycles, heavy tricycles, light quadricycles, and heavy
Light electric vehicles quadricycles
€250 for mopeds and light tricycles

EV charging incentives None
Tax benefits Exemption from motor vehicle tax for BEVs, REEVs, PHEVs, and HEVs
Local incentives Free charging at state-owned charging points

a. Electric vehicle (EV) (including hybrids) sales were 2.6 times as high as 2020 sales.

Serbia’s is in the early phase of E-Mobility market development. In the early phase of E-Mobility
development, piloting different vehicles and charging technologies is a good way to strengthen the
competition and interoperability of vehicles and charging technologies of different manufacturers
and to find solutions that best fit the local context. Choosing solutions that limit competition are
likely to result in dependence on one manufacturer and technology.

3.4. Institutional and legal framework

As part ofitsjourney to EU accession, Serbia signed the Stabilization and Association Agreementin
2008, which came into force on September 1, 2013. Its most important obligations in the accession
process are establishing a free-trade area and harmonizing national legislation with EU regulations.
Serbiais a also member of the Energy Community and the Transport Community Secretariat.

The European Green Deal will require Serbia to take steps toward a clean, low-carbon future. It
sets ambitious climate action goals, including cutting GHG emissions by 55 percent by 2030 and
achieving carbon neutrality by 2050. Serbia verified its commitment to the EU Green Deal goals
and addressing climate change and environmental challenges by signing the Sofia Declaration on
the Green Agenda for the Western Balkans in November 2020 and endorsing the 58-point Action
Plan for Green Agenda for the Western Balkans for the period until 2030 at the EU-Western Balkan
Summit in Slovenia on October 6, 2021.
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3.4.1. Institutional framework

Development of an appropriate legal framework for E-Mobility should be a joint effort of all relevant
ministries. According to applicable regulations, the Ministry of Mining and Energy; Ministry of
Environmental Protection; and Ministry of Construction, Transport, and Infrastructure should play
key roles in defining a legal framework for the E-Mobility enabling environment (Table 20).

Table 11: Overview of Responsibilities of Ministries for E-Mobility

Ministry Responsibility

Mining and Energy Draft laws regulating E-Mobility.

Environmental Protection Administer subsidies for electric vehicle purchases (introduced in 2020).

Promulgate rules on construction and urban development, road infrastructure,
traffic safety, passenger transportation (all types), and freight transportation.
Administer subsidies for taxis (introduced in 2019).

Construction, Transportation,
and Infrastructure

Developing the market model and, in cooperation with other relevant ministries,

Finance create guidelines for the E-Mobility market.

The Energy Law, which incorporates EU regulations in line with the Energy Community acquis,
establishestherolesandresponsibilities of electricity market players. Inaddition to the ministries,
other E-Mobility participants include the energy regulator, the transmission system operator,
the DSO, suppliers, electricity producers, electricity traders, power exchangers, and customers
(Figure 19).

Figure 19: The roles and responsibilities of electricity market players in Serbia

End customers

on the free market

TSO EMS DSO

The organiser of the bilateral

Elektrodistribucija
an balancing market ij

Srbije

End customers
on the public supply

Cross-border flows

The Energy Agency of the Republic of Serbia (AERS; the energy regulator) is one of the key energy-
related decision makers and has an important role in E-Mobility. According to the Energy Law, the
responsibilities of AERS include, but are not limited to:

e Developing tariff systems for electricity
* Developing tariff systems for access to and use of the power transmission network

* Determining the methodology for defining tariff elements for calculation of electricity prices

e Defining criteria and methods for determining costs of connecting to the electricity transmission
and distribution systems

* |ssuing licenses for energy-related activities

e Approving grid codes and the electricity market code that the transmission system operator
proposes

A Pathway to Decarbonization of the Vehicle Fleet in Serbia and the Role of Electric Mobility
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3.4.2. Planning and strategic framework for E-Mobility

E-Mobility is insufficiently addressed in Serbia’s strategic, program, and planning documents, even
at the early stage that Serbiaisin. It isaddressed in only two strategic and two planning documents??
and only at a basic level or, in some instances, indirectly (Table 21).

Activities related to E-Mobility, such as installation and operation of charging stations, are regulated
indirectly, primarily in the Energy Law and related by-laws.

Table 12: Strategic and Planning documents addressing E-Mobility

Document E-Mobility related provisions

Addresses conditions necessary to support the E-Mobility market, such as sustainable
energy, green energy from renewable sources, modernization of the transmission and
distribution networks, and decarbonization

The strategy clearly states that the model for the transition to sustainable energy must
be based on the market price of energy from conventional sources (including costs for

Energy Sector
Development Strategy
of the Republic of Serbia

until 2025 . ) ) ) ) ..
environmental protection and reducing the impact of climate change) and application of
incentives and disincentives.
Program for Describes the following activities:
Implementation of « Establishing a working group to model incentives for EVs
the Energy Sector e Studying how to increase use of EVs and develop new regulations in this area
Development Strategy e Studyinghowtoadd EV consumption calculations to charts showing daily electricity pro-
of the Republic of duction so enable integration of electric transportation into the national energy system
Serbia until 2025, with » Upgrading and installing needed equipment in the transmission and distribution
Projections until 2030, system (two-way real-time digital communication)
for the period 2017- » Replacing electric meters with smart systems for remote meter reading and
2023% management of electricity consumption
Sets priorities for sustainable urban mobility policy:
Sustainable Urban « Development of sustainable mobility plans
Development Strategy * Development of road network with services for pedestrians, cyclists, disabled people
of the Republic of Serbia * Modernization of public transportation, focusing on non-motorized transportation
until 2030* e Introduction of new technologies in electric transportation, new modular public

transportation systems, car sharing

Introduces new technologies in electric transportation through implementation of four

E-Mobility projects:

e “E-Mobility Cloud Centre” (map of available chargers for EVs, monitoring and
management, “e-roaming”), implemented by the Ministry of Environmental Protection
with partners

* Research and development and test center for electric and autonomous vehicles and
drones

Action Plan for
Implementation of the
Sustainable Development
Strategy of the Republic

of Serbia until 2030, for
the period 2021-202225 ¢ Reduction of pollution by transitioning to E-Mobility in Belgrade, implemented by the

city of Belgrade and funded by the World Bank
e “City for All”: urban mobility based on artificial intelligence, implemented by the city of
Subotica with partners

To ensure successful development of E-Mobility , all aspects of deployment, implementation, and
electric transportation growth must be covered. This should be done in alignment with EU planning

22 Energy Development Strategy of the Republic of Serbia until 2025 with an estimate until 2030 (“Official Gazette of RS,” No. 101 of
December 8, 2015).

23 Program for the implementation of the energy development strategy of the Republic of Serbia until 2025 with projections until 2030
(“Official Gazette of the RS,” No.104 of 22.11.2017.) (Program-POS)

24 Strategy for Sustainable Urban Development of the Republic of Serbia until 2030 (“Official Gazette of the RS,” No. 47 of June 28, 2019)

25 Action Plan for the Implementation of the Sustainable Development Strategy of the RS until 2030, for the period from 2021 to 2022
(“Official Gazette of the RS,” No. 021 of March 18, 2021).



documents and requires that the existing strategies and planning documents be amended. It also
calls for development of strategic and planning documents that would be based on the following EU
strategies:

e European Strategy for Low-Emission Mobility (2016/501/COM)
e European Green Deal (2019/640/COM)
 New Industrial Strategy for Europe (2020/102/COM)

3.4.3. Assessment of existing regulatory framework

Defining the sound legal framework is the main prerequisite for establishment and development of
a strong, sustainable E-Mobility market. Such a framework enables an efficient transition from an
initially weak market (with a small share of EVs) to a mature market (with a larger share of EVs).

Serbia’s legal framework does not sufficiently address E-Mobility. There is no systemic law in Serbia
explicitly defining E-Mobility in general or in a specific segment. In the existing legal framework,
E-Mobility is addressed in only one article of the Energy Law and in the provisions on subsidies for
taxis, EVs, and HEVs and exemption of EVs from annual registration fees. Existing regulations and

provisions that explicitly address E-Mobility and the areas covered are presented Table 22.

Table 13: Regulations and Provisions That Address E-Mobility

Regulation E-Mobility aspects covered

Energy Law of April 2021
(Article 210 ¢)

This law is the first step in establishing the regulatory framework for
E-Mobility. The previous Energy Law defined only approach to installation
of individual charging points for EVs, primarily at people’s homes,
companies for their own needs, hotels, and the like.

The updated law establishes regulatory guidelines for deployment of
public charging stations for EVs, which is the first step in creating a new
market for E-Mobility. A charging service provider has the status of the end
customer in the electricity supply market, which essentially enables free
access to supply and also to the grid.

Grid connection charges are high.

A special act will set out technical requirements for deployment of EV
charging infrastructure, charging electric meters and their location,
obligations of the system operator and EV charging service providers, and
otherissues related to charging infrastructure deployment.

Government Decree on the conditions
and manner of conducting subsidized
procurement of passenger vehicles
for the needs of renewing the taxi
fleet as public transportation (from
December 2019)

Subsidies of €8,000 are available to taxi drivers for purchasing new
vehicles with electric, hybrid, compressed natural gas,and Euro 6 emission
standard engines. The minimum vehicle cost has to be €13,000. A total of
6,000 taxi subsidies are planned over three year period.

The Ministry of Construction, Transport, and Infrastructure is responsible
for administering subsidies over a three-year period.

Government Decree on the conditions
and manner of conducting subsidized
purchase of new vehicles that have
exclusively electric drive, as well as
vehicles that, in addition to an internal
combustion engine, have an electric
engine (hybrid drive) (from December
2020 and May 2021)

The first state subsidies for legal entities and individuals for the purchase
of new EVs (mopeds, motorcycles, plug-in hybrid EVs, hybrid EVs, EVs, and
trucks weighing up to 3.5 tonnes).

Depending on vehicle type, the subsidy ranges from €250 to €2,500 for
hybrid vehicles and €3,500 to €5,000 for full EVs.

The planned annual budget for subsidies is €1 million.

The Ministry of Environmental Protection is responsible for administering
these subsidies.

Law on Taxes on the Use, Possession
and Carrying of Goods

Exempts EVs from the annual registration fee. It is the only tax benefit
applicable to EVs.
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Assessment of the existing legal framework highlights the urgent need to strengthen the legal
framework and define all elements of E-Mobility based on the principles of multidisciplinary,
interoperability, and sectoral harmonization in systemic legislation and other regulations and policies
to establish a comprehensive, optimal regulatory landscape.

3.4.4. Suggestions for regulatory framework improvements

Serbiahasintroducedimportantincentive schemes for purchasing EVs but must be more ambitious
and cover other elements of E-Mobility , most importantly to improve regulatory framework so
to define the market model, pricing, institutional organization, targets for EVs and chargers, and
requirements for deployment of charging stations. E-Mobility development will depend oninterplay
and coordination of different institutions and thus require clear definition of institutional set up
and responsibilities and obligations of various government bodies. Setting up the inter-ministerial
working group to guide E-Mobility and transport decarbonization efforts is immediate need and is
seen as a starting point for this reform agenda.

The incentive framework for EV purchase has received positive feedback from dealers and custo-
mers. However, incentives for HEV purchase should be gradually relaxed and the focus shifted
to EVs with the purchasing power growing. HEVs use old technology with limited environmental
benefits. Moreover, incentives for charging infrastructure deployment could be considered along
with EV purchaseto subsidies, to set up the enabling infrastructure an environment for EV uptake.

Because the existing legal framework does not include monetary and nonmonetary incentives or
subsidies for public transportation (buses), public charging infrastructure deployment, use of EVs
(tolls, parking, yellow lanes), or duty relief and tax benefits, the appropriate model for incentives
must be determined at the national and local levels. Furthermore, the procedure to obtain building
and grid connection permits to install charging infrastructure is challenging because parking
spaces in cities are limited, there are not enough grid connection points with adequate supply, and
are administratively burdensome.

According to the existing law, it is not possible to set EV charging fees based on electricity
consumption because, in line with the rules on energy trading, it prescribes separate meters for
each user. Thus, CPOs and E-Mobility service providers usually apply time-based charges, which
is not necessarily the fairest treatment of customers. Consequently, developing the appropriate
regulatory framework for pricing is essential for market development.

The existing regulatory framework has no targets for EVs and charging points. Their inclusion is
needed to boost EV uptake by creating a seamless experience for EV drivers and should rely on
the EU Alternative Fuels Infrastructure Directive or the Energy Performance of Buildings Directive.
Only the City of Belgrade, which has set ambitious E-Mobility targets for 2030, has recognized the
potential of E-Mobility to improve air quality and the transportation system.

The transition to nonmotorized transportation and safer mobility requires an official definition of
micromobility, primarily in the Law on Road Traffic Safety and the Law on Roads. Areas requiring
particular attention are establishing clear technical requirements and classifications, deploying
appropriate infrastructure, addressing emerging legal concerns, regulating land use, and planning
transportation. The following areas are vaguely incorporated into existing laws and needs to be
addressed:



*  What devices fall within the definition of micromobility?

e Whereis it permitted to ride a micromobility device (safety concerns)?

e Does amicromobility device need a license plate?

e What are equipment and feature requirements for micromobility devices?
e Whois eligible to ride a micromobility device (driving license)?

e What other rules are important for driving an electric device?

« Who will enforce regulations and punishments on e-scooter riders?

The gaps and proposals for regulatory framework improvements identified are outlined in Table 23.

Table 14: Gaps in the Regulatory Framework and Proposals for Improvements as of 2021

Needed amendments and further

Regulation Elements relevant for E-Mobility alignment with EU regulations Relevant EU directives

Alternative Fuels
Infrastructure Directive
Amendments to the law: (2014/94)

Not all elements of the Alternative | Proposal of the Regulation
Fuels Infrastructure Directive have |on the Deployment

Defin(‘as the m.arket f.or been incorporated into the law. of Alternative Fuels
chargmg EVsin DUb,“? space. Further action is needed to define | Infrastructure (2021/0223/
Establishes the definition of the - . coD
service provider (legal entit the E-Mobility main actors and the )
P & Y, market model: Revision of the Alternative
entrepreneur, natural person) as ) ) .
the owner or manager e entry and exit procedures for Fuels Infrastructure Directive
. ) ger. providers (2014/94/EU)
The service provider has the . licenses As a part of the Fit for 55
status of the end customer.
« permits Package62, the European
The charging station is a public Commission released
Energy Law | her harein rvicei  tariff policy
(Article 210 ¢) p acg where a charging service is . o a proposal to amend
provided. * basic pricing the Alternative Fuels
The service provider may access |+ billing system Infrastructure Directive
the transmission and distribution |, technical specifications for by repealing the directive
network on non-discriminatory charging stations and replacing it with a
terms. regulation—a binding

* metering method and location legislative inst t that
Distribution system operators egisiative instrument tha

cannot own, develop, or operate * obligations ofdistribution' ?” member s.tates must
charging stations for EVs unless syst?m operators to charging incorporate into their
exclusively for their own use. station operators legislation to ensure coherent
 obligations of charging services |developmentacross the
provider European Union.
e supervision Directive on Common Rules

for the Internal Market for
Electricity (2019/944)

Defines general rules for grid
connection (for granting access
to the network; applicable to all
applicants). Upon fulfillment of
technical and other requirements

Decree on . .

conditions (owne.trshlpstructlu.re, bU|Itd|(rj1g Not all elements of the directive Directive on Common Rules
for electricity permlls.), approvalls granted. have beenincorporated into the for the Internal Market for
supply and Electricity Sl.Jpply 'S regulated decree, so further action is needed. | Electricity (2019/944)
delivery under the grid connection

agreement with the distribution
system operator (the connection
is part of the distribution system)
and the supply agreement with the
authorized electric power supplier.

A Pathway to Decarbonization of the Vehicle Fleet in Serbia and the Role of Electric Mobility

35




36

Regulation

Law on
the Use of
Renewable
Energy
Sources

Elements relevant for E-Mobility

Increasing the share of renewable
energy sources provides
conditions for decarbonization
and full effectiveness of
E-Mobility. Fuel suppliers must
ensure the share of renewable
energy sources by 2030 in
accordance with the National
Energy and Climate Plan.

Table 14: Gaps in the Regulatory Framework and Proposals for Improvements as of 2021

Needed amendments and further
alignment with EU regulations

Not all elements of the directive
have beenincorporated into the
law, so further action is needed.

Relevant EU directives

Directive on Promotion
of the Use of Energy
from Renewable Sources
(2018/2001)

Law on Energy
Efficiency and
Rational Use

The law creates preconditions

for increasing energy efficiency,
with incentives and plans for
deployment of advanced metering

Not all elements of the directive
have beenincorporated into the
law, so further action is needed.

Directive on Energy
Performance of Buildings
(2018/844)

of Energy systems by the distribution

system operator.

Monitoring indicators enable
Law on effects that have been achieved Not all elements of the directive Regulation on CO, Emission
Environmental | and measures that could be used |have beenincorporated into the Standards for Cars and Vans
Protection to encourage E-Mobility to be law, so further action is needed. (2019/631)

assessed.

Law on Waste

The law defines rules for special
waste flows, including used

Not all elements of the directive
have beenincorporated into the

Battery Directive (2006/66/EC)

Waste Vehicle Directive
(2000/53/EC)

Management |batteries, accumulators, vehicle law, so further action is needed. Draft Directive for Impro-
waste. vement of Regulations for
Batteries, December 2020
Amendments to the law should
include requirements for
The law does not envisage .deployment of EV. chargllng
. . infrastructure while making the . .
deployment of public charging deplovment procedure simple Directive on Energy
Law on infrastructure for EVs. ploy P P Performance of Buildings

Planning and
Construction

The law envisages simple
construction procedures (not
requiring issuance of a building
permit, Articles 144-146).

(with minimal technical and other
requirements) to attract investors.

They should also set out
requirements for installation of
electric cable for EV charging
in new buildings and those
undergoing major renovation.

(2018/844)

Proposal of Regulation
2021/0223/COD

Law on Roads

The law defines charging stations
for EVs as anaccompanying

or integral part of the road
infrastructure. The road manager
is responsible for establishing
technical requirements and
verifying their fulfillment.

Amendments to the law and
further harmonization are needed,
especially in the part referring to
deployment of charging stations on
highways throughout the Trans-
European Transport Network
(every 60 km).

Alternative Fuels
Infrastructure Directive
(2014/94)

Proposal of Regulation
2021/0223/COD

Law on Road
Traffic Safety
and the
accompanying
Rulebook on
Classification
and
Registration
of Vehicles

Then law defines only type of
engine, which identifies electric
and hybrid vehicles, without
providing detailed specifications.

Vehicles that are widely used such
as electric bicycles and scooters
are not covered to the necessary
extent, and use of scooters on the
road is not regulated.

Changes are needed to provide a
precise definition of vehicle type
(battery electric vehicles, plug-in
hybrid electric vehicles, hybrid
electric vehicles, electric bicycles,
scooters).

Not all elements of the directive

have beenincorporated into the
law, so further action is needed.

Regulation on CO, Emission
Standards for Cars and Vans
(2019/631)
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Regulation

Law on Road
Transport of

Elements relevant for E-Mobility

The law does not define E-Mobility
or recognize the need to subsidize

Table 14: Gaps in the Regulatory Framework and Proposals for Improvements as of 2021

Needed amendments and further
alignment with EU regulations

Not all elements of the directive
have beenincorporated into the

Relevant EU directives

Clean Vehicles Directive
(2019/1161)

Passengers e-buses.? law, so further action is needed.
Itis necessary to define the
obligations of the procuring entity
in vehicle procurement procedures
toinclude energy efficiency and
Public The law defines public the impact of CO, emissions as a Clean Vehicles Directive
Procurement |procurement of goods and scoring criterion (the EU vehicle
Law services. emission standards and incentive (2019/1161)

scoring for EV).

Further alignment with EU
directives and inclusion of EU best
practices is needed.

Amendments to the listed laws and regulations would provide the necessary conditions for
establishing a market for charging services and would facilitate smooth market development and
further improvements at a later stage as the share of EVs increased. It is therefore important that
changes to laws and regulations define simple, clear requirements that encourage investors and do
not involve too much paperwork or impose too many restrictions.

The Ministry of Finance plays a key role in developing the market model and, in cooperation with
other relevant ministries, must create guidelines for the E-Mobility market based on good practices
of EU countries and in line with the commitment to achieve emission reduction targets and limit
adverse effects on human health and the environment.

3.5. Main takeaways

The table below summarized the main characteristics of the E-Mobility ecosystem in Serbia.

Table 15: Main characteristics of the E-Mobility ecosystem in Serbia as of 2021

The large share of electricity generated from coal limits decarbonization.
Certain efforts to shift to clean energy sources (renewable) show results. With existing
hydropower potential, electricity generation from wind is growing.

Energy sector

Old age of rolling stock of all categories limits decarbonization.
Motorization Rules on vehicle registration (allowing vehicles without catalytic converters and diesel
particulate filters to be registered) are not enforced. Proposed changes to taxation of older

vehicles are not harmonized with transportation decarbonization requirements.

The dominant type of transportation of passengers and goods is by road .

In 2019, road and railway transportation consumed 225,683,000 tonnes of diesel and
102,905 MWh of electricity.

Private service providers dominate road passenger transportation; 11 are public
transportation companies.

Road and railway
transportation

The number of movements per day per capitain urban areas ranges from 2.0 to 2.8.
The modal split distribution varies according to size of urban area and development level of
public transportation system.

Urban mobility
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Table 15: Main characteristics of the E-Mobility ecosystem in Serbia as of 2021

Urban and suburban
public transportation

Buses account for a large share of trips within and between cities.

48 cities have passenger public transportation service.

There are 1,408 lines with a total length of 31,977 km. The average line length is 22.7 km.

In smaller urban areas, passenger lines are mainly oriented toward suburban areas (serving
commuters), but they also stop within urban areas and thus meet a percentage of urban
residents’ needs. This is important because suburban lines are significantly longer than
urban lines.

With the exception of Belgrade, where there are four means of transportation (rail (BG train),
tram, trolleybus, bus), the main means of transportation in urban areas is bus.

There are 2,902 buses (mostly old), with 297,902 seats and standing places. Buses
consumed 116,000 tonnes of Euro diesel in 2019, and trams, and trolleybuses used 36,364
MWh of electricity.

Governance structure

A leading entity for the E-Mobility agenda has not been appointed.
No working group has been established to coordinate stakeholders.

Legal framework

Despite the recently adopted amendments to existing laws (listed in section 3.3.3), a legal
framework that would favor deployment of E-Mobility has not been completed.

The market model, main stakeholders, and institutional setup have not been defined.

The existing incentive scheme has had some results but must be extended, targeted, and
more ambitious. Clear targets should be set.

Regulatory guidelines for deployment of public charging infrastructure for EVs have not
been provided.

Grid connection charges are high.

Changes to laws and regulations should provide simple, clear requirements to encourage
potential investors and not involve too much paperwork or too many restrictions.

E-Mobility market

Serbian E-Mobility is underdeveloped but has grown in recent years.

Incentives are available in the form of subsidies and tax breaks.

No subsidies are available for deployment of chargers.

No incentives are available for public transportation or for public operators or companies.
Incentives should slowly shift from HEVs to modern EVs.

Micromobility

Electric micromobility initiatives are available on a case-by-case basis.

If significant development of micromobility is desired, deliberation and decision-making
regarding legal definitions, licensing policies, infrastructure requirements, and public
acceptance are necessary, particularly in city centers where they are supposed to share the
space with pedestrians.

The appropriate legal definition of the use of micromobility devices would encourage
e-micromobility service providers.
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4. E-Mobility in Serbia:
Challenges and Opportunities

In line with the abovementioned assessment results, key opportunities for and challenges to
accelerating the E-Mobility agenda and bringing the market to a more mature stage are presented
here. The strengths, weaknesses, opportunities, and threats (SWOT) analysis will inform the
definition of final scenarios for decarbonization and electrification of transport in the Repubic of
Serbia and, as such, the roadmap for E-Mobility in Serbia.

4.1. Challenges

4.1.1. Power system capacity

The power system must respond to technological and market challenges, which include accommo-
dation of an increase in adoption of EVs while ensuring grid reliability and safety. Integration of
a moderate number of EVs into the distribution network does not have a large effect, but mass
adoption of EVs would be likely to create problems for power system operation and management.

For example, if an ambitious 10 percent target for electrifying passenger cars, buses, and light- and
heavy-duty vehicles is assumed and high-level model for calculation of energy consumption are
applied using 2019 data on fleet compositionin Serbia, connection of EVs to the grid would increase
annual electric power consumption by approximately 5 percent. However, policies are needed
to regulate peak charging hours and, as such, prevent large pressure to the energy grid at once.

4.1.2. Grid preparation

As electrification rates grow, it is essential to prepare the grid for critical power quality phenomena
such as harmonic distortion, overloads, and voltage drops.

Harmonic distortions are common voltage and current variations occurring due to frequency variation
in the electrical distribution system. They are deviations from the typical sinusoidal variations in
voltages or currents (Figure 20). Harmonics are mainly caused by nonlinear loads such as those
associated with power electronic converters.

Figure 20: Typical Voltage Variation An EV should be perceived as uncontrollable

Due to Harmonic Distortion?® load on the grid that can consume as much
electricity as a typical household at peak
times. Peak demand increases can generate
voltage drops, which can disrupt electricity
systemoperation. With the expectedincrease
in power demand, smart solutions should be
developed and the system optimized as soon
as possible.

26 Krarti, Moncef. 2018. “Optimal Design and Retrofit of Energy Efficient Buildings, Communities, and Urban Centres, 1¢t Edition.” Elsevier.
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Smart charging can address most challenges associated with peak demand and low-voltage network
charging at the local level and in residential areas.

Smart charging refers to a system in which an EV and a charging device share a data connection so
that how the EV charges can be intelligently managed by connecting it to the grid (Figure 21). Smart
charging makes optimal use of energy available during a certain period.

Figure 21: Smart Charging

Peak load avoidance versus standard charging of electric vehicles (EV's),
worldwide projection for 2040.

EV fleet consumption profile during working days capacity reduction through smart charging

¢ standard charging
/-\ smart charging

[\

110 gigawatts of
savings with
500 millionEV's

130 GW to 32,000 of today's
avarage wind turbins

In many cases, smart charging reduces overload on the power grid. For example, if 500,000 EVs
used smart charging instead of standard charging, overloads on the power greed would fall from 300
MW to 190 MW. The full benefits of smart charging will be realized with further growth of E-Mobility.

Challenges also include current grid condition and management (smart management). This is of
special importance for deployment of supporting infrastructure—EV charging stations. The weared
condition of metering devices presents a challenge, too.

4.1.3. Energy price fluctuations and tariff setting

External factors can destabilize energy prices, which in turn may affect EV owners. One challenge
is establishing an effective pricing strategy to ensure balanced, optimal pressure on the grid and a
competitive market. It is not possible to set tariffs currently because charges are not paid directly to
providers, asis the case with parking fees. This is not the fairest model or most transparent for users.
According to models used in EU countries, pricing strategies are based on time and quantity.

A few new models should be explored that would account, for example, for the location of a charging
point (e.g., highways), time of day for charging a vehicle, and charger type (power) (see section 3.5.2.).

4.1.4. Nonexistent governance structure and unregulated E-Mobility market

E-Mobility is a multidisciplinary field, and selection of the key actor should be adjusted to the local
context. There are various solutions across the European Union, and none fits all. In the context
of Serbia and given the strong potential of E-Mobility to contribute to overall decarbonization, the
Ministry of Energy and Mining appears to be the best choice.

The existing regulatory framework is immature, which can lead to nontransparent operation,
anticompetitive behavior, and proprietary (vendor) lock-in. The sooner the regulatory environment is
set, the greater the benefits of E-Mobility will be to the country and its citizens.
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4.1.5 High (upfront) cost of EVs

EVs are expensive for most potential users. The existing incentive scheme provides subsidies for
EVs, but they might be insufficient to encourage purchases of the cleanest EVs, such as BEVSs.
The support provided for HEV purchase has resulted in a notable increase in HEV uptake, but their
environmental benefits are limited and just slightly above those of the newestinternal combustion
engines. Finally, the budget for subsidiesisinsufficient to drive the transitionto EVs. If the country
wants to decarbonize the sector, subsidy allocations should be increased and focused on modern
technologies rather than HEVs.

4.1.6 Outdated fleet and road as dominant mode of transportation

The outdated fleet is a matter of concern. Obsolete vehicles are driven throughout Serbia, with the
numbers growing in southern parts of the country. Of particular concern are high-mileage vehicles
(trucks and buses). Many of these vehicles, used in urban and suburban passenger transportation,
have outdated engines. Road transportation dominates transportation of goods and people within
and between cities.

4.2. Opportunities

Promotion of E-Mobility to citizens highlighting its environmental, economic, and social benefits
can make the E-Mobility market attractive to prospective customers. Moreover, E-Mobility -related
services can be profitable business opportunities and thus accelerate the spread of E-Mobility
uptake.

4.2.1. EV maintenance, servicing, and repairs

EVs requiring service are sent back to their country of origin because Serbia does not have workers
qualified to provide required services.

4.2.2. Reuse of lithium-ion batteries

Repurposing or reusing lithium-ion batteries that no longer meet requirements of EV performance
standards but can be used for stationary energy storage purposes could be an alternative for
extending battery lifetime and reduce the environmental impacts of their disposal. Even though
reuse only delays recycling of batteries and end-of-life treatment required for certain types of
batteries, such as lithium-iron phosphate batteries, reuse can be more advantageous thanrecycling,
because batteries contain valuable components. When a battery becomes unfit for use in an EV,
second-life applications offer opportunities for reducing the carbon footprint and introduction of
new services. Most retired batteries can be reused in the following ways:

e Directreusein EVs after being remanufactured or refurbished;

* Indirect reuse as stationary energy storage;

* Residential energy storage;

¢ Peak shaving for high-power charging stations;

e Allow for higher penetration of renewables;

* Frequency regulation for utilities;

e Backup power storage for telecommunication towers.

There are several use cases for repurposing of batteries. Tesla Motors and Nissan have been offering
their customers refurbished battery packs when replacements are needed under warranty. Retired
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EV batteries repurposed as stationary storage can extend the lifetime of a lithium-ion battery by an
average of 5 to 15 years, depending on the type of second-life application and the battery’s initial
condition.

4.2.3. Making transportation more accessible and inclusive

Direct and indirect effects of E-Mobility uptake offer opportunities to make transportation more
accessible and inclusive, which means job creation and prevention of health-related costs and
eventually benefits to society as a whole.

Better, more-sustainable transportation opportunities have propelled the spread of EVs, increasing
women’s mobility. Research show that women have different transportation behavior than men.
They tend to take shorter trips and use public transportation and taxi services more often. According
to CIVITAS data, women also walk and use bicycles more than men and are consequently much
more exposed to airborne pollutants. This finding points to potential impacts of such transportation
behavior on children’s health because they often travel with their mothers, who are the predominant
family caregivers.

Switching to electric public transportation and electrifying passenger transportation can
significantly reduce health impacts of emissions from transportation, improving women’s living
conditions. In addition, because women are more likely to walk than men, significantly more female
than male pedestrians are killed in traffic accidents. Most new cars (internal combustion and EVs)
are equipped with some type of advanced driver-assistance system, such as blind spot monitoring
and lane-keeping assistance. Consequently, the decarbonization of vehicle fleet may reduce the
number of traffic accidents and thereby improve women’s safety in traffic.

4.2.4. Designing regulatory environment based on best practices

Becausetheregulatory environmentin Serbiaisatanearly stage, there are numerous opportunities
toincorporate best practices and align with EU regulations. The country can avoid making mistakes
by following good examples. Effective regulatory environment design will lead to an open,
transparent market; create business opportunities; and support decarbonization.

4.2.5. Technology

The automotive industry in Serbiaincludes car productionina FIAT factory, manufacture of car parts,
and development of sophisticated transportation solutions. With the electrification of transport
there is potential for job growth in the industry.

4.2.6. Long-term energy sector development strategy

The Energy Sector Development Strategy, established on the foundations of the Energy Law,
outlines a long-term development plan, defines strategic directions, and provides guidelines
for restructuring and technological modernization of the market, supported by the Strategy
Implementation Program adopted in 2017. The strategy calls for the key requirements of
development to be focused “as much as possible on renewable energy sources and as little as
possible on exhaustible sources.” The unused potential in renewables in the country is vast. The
strategy highlights that the exploitable potential of renewable sources depends on development
of transmission and distribution networks. In addition to renewables, the strategy highlights
the potential of energy efficiency measures and forecasts that 1,359 less megatonnes of oil
equivalent will be consumed in 2030 if energy efficiency measures are implemented. Moreover,



the strategy highlights several related business opportunities in the development process, such
as public-private partnerships, intensive use of EU funds in the energy sector, and a creating more
competitive market.

4.3. SWOT Analysis

4.3.1. Importance of legal and institutional coherence

Fundamental requirement is to develop institutional and legal framework. Therefore, institutional
and legal framework is not addressed in the SWOT analysis. The SWOT analysis assumes that the
main legal documents and institutional framework have been established and incorporated into
relevant regulations and laws. The framework is also critical to ensure sustainability and efficiency
of the E-Mobility agenda in Serbia and is the foundation on which all other activities are built.

4.3.2. SWOT analysis—Approach and results

For the purpose of this report and to determine short-, medium-, and long-term impacts under the
SWOT analysis, the following E-Mobility enablers and their sub-elements were analyzed:

e Generaland energy

e Energy composition

e Power grid

e Environment

e Education

* Industry and technology

e Key mobility elements

e Public transport

* Freight transport

* Private cars

* Two-wheelers

e Companies with large fleets
e Key infrastructure -charging network
e Charging points for buses

* Publicly accessible charging points for private cars

Results of the SWOT analysis are presented in Tables 24, 25, and 26.

4.3.3. SWOT analysis—Conclusion

A general overview of the SWOT analysis reveals that the potential benefits of strengths
and opportunities are much greater than the cumulative effects of weaknesses and threats.
Recommendations will consider every identified weakness and threat and propose an action that
should mitigate their impact. Minimizing weaknesses and threats should significantly improve the
overall policy on accelerated deployment of E-Mobility.

Results of the SWOT analysis will be used to define potential scenarios and select one that is
ambitious yet realistic for the context of Serbia.
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Table 16: Strengths, Weaknesses, Opportunities, and Threats: General and Energy

Enablers

Energy
composition

Strengths

In Serbia, the cost of energy is low.

Weaknesses

Bad structure of existing energy
sources; high reliance on coal
and carbon dioxide and sulfur
emissions

Opportunities

Ideal for development and
construction of new renewable
energy-based sources (e.g.,
solar, wind, nuclear)

Threats

When electricity supply does

not meet domestic demand,
electricity must be imported,
meaning dependence on external
markets. Possible volatility in
external markets and changesin
the exchange rate could increase
the cost of and discourage
E-Mobility. A higher EV uptake will
increase emissions arising from
energy generation.

Electrical grid

Building more electric connections
is not expensive and creates fewer

problems in securing space for new
electric supply lines.

The power grid is not properly
developed (in terms of
accessibility and capacity)
for intensive deployment of
E-Mobility.

Expanding the power grid
will contribute to better
energy coverage and smart
management that could be
used for other purposes (e.g.
digitalization).

Potential faults and disturbances
could generate instability in the
power supply and collapse of the
e-powered transportation system.

Environment

E-Mobility is clean technology, and
EVs do not generate local pollution
or noise.

Battery production is based on
dirty technologies.

Reduction in nonrenewable
sources of power reduces
pollution.

EV batteries and EVs are
not recycled or disposed in
accordance with applicable
regulations.

Education

The level of general educationin
Serbiais high, including in foreign
languages.

The education program at all
levels must be professionally
defined and cover all education
grades in the field of design,
production and maintenance
of EVs. This could be lengthy
process.

Because of Serbia’s location,
service and maintenance
shops may attract an above-
average number of E-Mobility
usersintheregion, and Serbia
could become a regional

hub for EV maintenance and
upgrade.

In the absence of adequate
salaries, the development of
E-Mobility industry specialists
could accelerate brain drain.

Industry and
technology

Qualified workers in the automotive
industry (e.g., Fiat, Siemens,
Ikarbus) could be easily prequalified
for production of EVs or parts.
Recently opened high-technology
companies, such as Continental

in Novi Sad, could quickly expand
their portfolios to include additional
software components for smart
support to E-Mobility.

Intensive development of
E-Mobility (compared with
nothing at present) could
generate a shortage of workers.

Additional state-backed
investments will keep highly
professional staff stimulated
toremainin the sectorandin
the country.

In the absence of adequate
salaries, the E-Mobility industry
could accelerate brain drain.
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Table 17: Strengths, Weaknesses, Opportunities, and Threats: Key Mobility Enablers

Subject

Public
transportation

Strengths

A growing market will
attract e-bus operators.
Electric buses can also
attract new passengers
that would also show their
responsible behavior toward
environment.

Weaknesses

High purchase cost of new
buses could limit the number of
new e-buses.

Opportunities

Involvement of public-private part-
nerships in funding and financing the
purchase of vehicles. Retrofitting diesel
buses with electric motors should re-
duce capital expenditures and delivery
time. Establishing a leasing agency

that could purchase a large number of
new buses (with optional maintenance)
for a more attractive price could be an
alternative.

Threats

A more than average number of cold days
in the winter and extremely hot periods in
the summer could limit battery life.
Reducing environmental output from
buses cannot be achieved with the
transition to E-Mobility alone but also
requires immediate replacement of
non-Euro buses with Euro 6 or similar
compressed natural gas buses.

Freight
transportation

Easier to drive and maintain.
Electric traction provides
better driving performance.
Cheaper spare parts.
Better for the environment.

Creation of waiting queues in
case of insufficient number of
charging points and thus longer
total time needed to recharge
the vehicle.

There are not many charging
stationsinrural areas and the
region (e.g., Turkey and Greece).

Lower operating cost than with
conventional vehicles.

Environmental benefit (e.g., pollution,
noise).

A continuous reduction in battery
prices will make the total cost attractive
and generate areturn oninvestmentin
afew years.

Shortage of spare parts and replacement
batteries could affect the supply chane
and global economy.

If supported through subsidy program
including tax and toll relief measures,
greater uptake could reduce revenues
from toll collection and taxes.

Private cars

Lower energy and
maintenance costs.
Environmental benefits and
less noise.

Battery duration could be
halved because of the number
of charging cycles, extreme
climate conditions, and low
charging infrastructure
coverage.

Potential for creation of new
businesses, which will recycle batteries
and prepare parts for EVs.

Making urban areas more livable.

An uncontrolled increase in electricity
prices due to shortages in electricity
supply.

There are no regulations on battery
recycling.

If supported through toll and tax relief
measures, greater uptake could reduce
revenues from toll collection and taxes.

Two-wheelers

Users tend to shift to active
mobility (including two-
wheelers) when there is
adequate infrastructure and
their use is regulated.

Safety concerns have not been
addressed.
Risk of theftis high.

Two-wheelers are an efficient mode of
transportation in terms of rational use
of space and minimal energy con-
sumption. Shift to two-wheelers could
reduce congestion in urban space and
has positive impact on environment.

A large shift to two-wheelers could lead to
insufficient space for all transport modes.
Lack of proper regulation can make

usage of two-wheelers unsafe and space
competitive.

Companies with
large fleets

Charging can be performed
at any time, when the price of
electricity is cheaper.

Itis easy to optimize and
introduce a smart charging
process.

Reduced air pollution,
especially inurban areas

Batteries in the whole fleet
need to be renewed or replaced
frequently, which could limit
availability of the fleet.

Lower operating cost and greater
reliability of EVs.

Access to charging points dedicated to
special services (e.g., police, ambulance,
fire fighters) must be restricted.

Keeping a few conventional vehicles

in reserve will reduce the risk of these
services collapsing if electric chargers are
unavailable.
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Table 18: Strengths, Weaknesses, Opportunities, an- Threats: Charging Network

Subject

Charging points for
buses

Strengths

Could be installed
in garages or large
terminal points.

Weaknesses

Proper power supply is
essential.

Reliability of supply
cannot be jeopardized.
Charging takes

longer than refilling a
standard gas tank.

Opportunities

No need for refueling
infrastructure,
reservoirs, or
transportation of liquid
fuels.

Insufficient number of
charging points could
minimize benefits of
E-Mobility.

Publicly accessible
charging points for
private cars

More charging points
across the spacein
comparison to fuel
stations, especially
in high-density urban
zones.

Shortagesin
electricity supply or
incompatibility with
connectors or the
adapter for a particular
type of vehicle.

Infrastructure costis
significantly lower than
for aliquid fuel station,
reservoirs. Higher
safety and security.
Electricity sources for
charging could also

be renewable energy
sources (e.g., solar).
Because E-Mobility
isinthe early

stage, a strategy

for distribution of
charging stations can
be developed from the
outset.

Emergency measures
for electricity supply
needed in case of
power outage.
Standby generators for
emergency charging.
A special list for
priority users.
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5. Proposed E-Mobility model
for Serbia

Serbiaisintheearly stages of E-Mobility development, withonly afew hundred EVs. Althoughthe first
steps toward E-Mobility have been taken, these measures are just the beginning of the journey to an
electrified future. The most important elements for successful E-Mobility deployment are missing
orincomplete. Thereis no clear institutional structure or regulatory and strategic environment. The
market model has not been defined, and only a few companies are driving uptake of EVs in a rather
unstructured manner. Clear strategic targets are missing, and incentives are modest and focused
on private vehicles.

The E-Mobility model proposed for Serbia in this report is based on assessment of the E-Mobility
enabling environmentin Serbiain 2021 and best practicesin EU and neighboring countries applicable
to the local context, including important transportation and energy characteristics.

The mostimportant elements for successful deployment of E-Mobility have not been established
orareincomplete. Definitions and rules have not beenincorporatedinto the regulatory framework.
The vehicle fleet is outdated, and the incentive program is not ambitious enough and covers only
passenger cars. All these elements must be addressed because they are essential for successful,
transparent, market- and user-oriented E-Mobility. Figure 22 illustrates the overlaps between
E-Mobility , decarbonization, and economic development.

Figure 22: Relationship Between E-Mobility , Decarbonization, and Economic Development

E-Mobility This chapter explores the main parame-
development adjusted

ith E th H H _ e . P
with Economic grow CCONOMIC ters for establishing an E-Mobility insti
DEVELOPMENT  tutional and market model and setting
vehicle fleet decarbonization targets and
. incentives. The overall approach pro-
bse'"g“'“aDOS'“Ve- posed for Serbia relies on the assump-
ecured_f_unds for
S tion that E-Mobility and energy transition
ecarbonisation
are deeply interlinked because lifecy-
cle emissions from EVs depend on the
source of the electricity they consume.
Thus, decarbonizing the transportation
E-Mobility in proper Full syneray between sector through electrification must be
harmonization with decarbonization and . . . .
decarbonisation Economic growth synchronized with decarbonization of the

energy sector.

Serbia has an old vehicle fleet (average
agel5years). Anotable percentage of the
fleet does not have DPFs, and a substantial percentage does not meet Euro 4 emission standards.
These vehicles should be gradually scrapped. EVs are expensive, so a long-term strategy and
well-designed incentive program are needed. EU experience shows that market uptake of EVs is
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directly correlated to a country’s GDP per capita, indicating that affordability is a major barrier
to greater uptake. EU experience also shows that E-Mobility development can be successful in
countries with lower GDP per capita if state subsidies prioritize public transportation, company
fleets, and city logistics at an early developmental stage.

To promote change and ensure sustainable deployment of EVs, it is necessary to establish an
appropriate governance structure and market model. As shown in previous chapters, there is
no universal approach to establishing an E-Mobility market model across the European Union.
Countries have adjusted approaches according to local contexts. Furthermore, E-Mobility
is relatively new, and countries have been learning by doing. This provides an opportunity for
countries like Serbia, which are in the early phases of E-Mobility deployment, to learn from the
lessons described herein and choose the model that best fits the local context.

5.1 Vehicle fleet decarbonization scenarios

Various scenarios for the transition in vehicle composition were developed to simulate the desired
change in vehicle fleet composition and expected impacts on the environment.

Decarbonizing the vehicle fleetisimportant for theroadmap, butitis necessary toidentify realistic
targets for policy recommendations. The scenarios developed assess the potential uptake of EVs
by 2030. If a large increase in the number of EVs is expected, a supporting strategy is needed,
which was also explored. The supporting strategy envisages that upgrades of vehicles that do not
meet Euro 4 emission standards will run concurrently with uptake of EVs. The scenarios assumed
that the objective of the process is to decarbonize the transportation fleet to a socially justified
level, and they explored approaches whereby the transportation fleet would be decarbonized to
the maximum degree aligned with EU policies and directives. They explored strategies whereby
two processes run concurrently: reducing emissions from the existing rolling stock by scrapping
vehicles with emission standards that do not meet Euro 4 emission standards by 2030 and
increasing the number of EVs (including hybrid vehicles).

The primary purpose of the model that was developed was to indicate the effects of the simulated
scenarios. Input values used for the model were sourced from existing public databases, such as
the International Association of Public Transport’s. Available data for buses were used as a base to
estimate outptus from private cars and trucks. The exact outputs from the model might differ from
those of other studies but are valid forindicatingincreases and decreasesinimportant environmental
parameters caused by changes in vehicle composition.

5.1.1. Main inputs

To highlight the interdependence of EV uptake and energy consumption by transportation, CO,
emissions from road transportation and transportation electricity consumption were used to model
theirreductionorincreaseinthe scenarios. Datafor 2020 were used as the baseline for CO,emissions
related to road transportation and electricity consumption.

The main variable in the model is the age structure of vehicles in Serbia in 2020 according to road
transportation sector (passenger cars, buses, trucks). The number of vehicles per vehicle type and
emission levels and the projected change were used to assess the impacts of each scenario.

The pollution categories from Euro O to Euro 6 were determined based on the age category within
each group. Average consumption and emissions per kilometer were used, in accordance with



the European Monitoring and Evaluation Programme/European Environment Agency Emission
Inventory Guidebook and the International Association of Public Transport database. These average
parameters were derived for each emission standards: up to Euro 3; Euro 4 and Euro 5; and Euro
6, CNG, and EVs. The model assumes that vehicles will move from one Euro category to another,
simplifying the calculation of change in consumption and air pollution.

For each group of vehicles, estimated average annual distance driven was 15,000 km for passenger
cars, 70,000 km for buses, and 110,000 km for trucks.

The estimate of the number of vehicles in 2030 relied on a forecast from Euromonitor that predicts
an approximately 14 percent increase by 2030. Although this seems low when compared with the
motorization rate in Serbia and comparable EU countries, it was used because it illustrates the
decarbonization potential even with this lower growth projection.

Based on the results, the number of EVsin 2030 can be modeled as a share of the total vehicle fleet.
The number of CNG vehicles and EVs was estimated using other information collected from official
statistical data in Serbia and the Global Syngas Technologies Council database.

Table 19: Road Transportation and Road Transportation-Related Electricity Consumption and Carbon
Dioxide (CO,) Emissions in Serbia, 2020

Road transportation total CO, Road transportation - EV CO, emissions
6,016,891 tonnes 1,800 tonnes due to the marginal number of EVs
Number of vehicles in Serbia 2020 Number of vehicles in Serbia 2030

2,287,740 2,717,117

5.1.2. Explored scenarios

The purpose of the models was to provide an objective, robust framework for estimating energy
consumption and exhaust emissions for each scenario. To define the transport electrification and
decarbonization development targets and its potential impact on the environment, four scenarios
were developed for the period until 2030. Having analyzed three basic scenarios and their
potential impacts on and implications for the vehicle fleet, a fourth scenario was developed that
included a mix of targets that seemed most suitable to the local context. The following scenarios
were simulated to illustrate the potential environmental impacts of various decarbonization
approaches.

Scenario 1: Business as usual (pessimistic). Assumes that no additional measures are taken and
that the share of EVs in the fleet increases marginally, with an overall increase in the number of
vehicles equally spread among Euro categories and a small reduction in the lowest Euro class fleet.
Itis a worst-case (pessimistic) scenario, under which the vehicle fleet remains old and the number
of EVs is negligible (a share close to zero in the vehicle fleet). The aim is to show potential changes
(growth) in CO, and air pollution by 2030 if no measures are implemented before then. The key
characteristic of Scenario lis that the number of Euro 3 vehicles will decrease only slightly, because
of the lack of incentives to scrap them. It was attempted to project a “do nothing” approach as a
worst possible option without any restrictive measures regarding the critical technical condition
of a car (e.g., missing catalytic converter or DPF, cracks in the chassis, quality of braking system)
or increased incentive scheme. Under the scenario, there are no specific regulations that would
motivate any additional positive change in the structure of vehicles.
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Scenario 2: EV-centric. Assumes ambitious EV uptake of approximately 10 percent, which would
be substantial growth in the number of EVs by 2030. The scenario illustrates the results that can
be expected if penetration of EVs remains close to 10 percent while other categories increase
proportionally in the vehicle fleet. Under this scenario, in 2030 EVs will make 10 percent of total
vehicle fleet, but there will be no significant difference in the number of highly polluting vehicles
(under Euro 3) norin Euro 4 and Euro 5 emission group.

Scenario 3: Optimistic. Assumes ambitious EV uptake of approximately 10 percent with concurrent
significant scrapping of old vehicles. It assumes systematic restructuring of road vehicle fleet to
increase energy efficiency and environmental performance. This should be viewed as the optimal
scenario, designed to reduce CO, and other exhaust emissions from transportation significantly
from 2020 levels. It assumes continuous reduction in the number of vehicles with engine standards
that do not meet Euro 3 emission standards by 2030, when it is assumed that such vehicles will
be removed almost completely from the fleet. This scenario assumes that all requirements in EU
documents and directives are met.

Scenario 4: Balanced. Although Scenario 3 would be desirable, it assumes a large number of EVs by
2030 and a significant transition toward Euro 4 and above engines and would be difficult to achieve.
Therefore, Scenario 4 assumes a 5 percent share of EVs in the country’s fleet by 2030 and gradual
conversion of vehicles to Euro 4-and above engines but slower than under Scenario 3.

All scenarios assume that anincrease in the number of EVs in the vehicle fleet involves all vehicle
types (cars, trucks, buses). Changes in the number of road vehicles per category for each scenario
arepresentedinTables 28,29,30,and 31, whichillustrate the implications of the mainassumptions
of the scenarios and how these scenarios would change the composition of the vehicle fleet.

Under the business-as-usual scenario, the number of vehicles that do not meet Euro 3 emission
standards will decrease slightly from 1.15 million to 1.05 million because of the overall age of the
vehicles. The increase in the number of Euro 4 and Euro 5 vehicles will match the size of the increase
in the size of the fleet, and there will be approximately 30 percent more Euro 6 cars than in 2020
(Table 28). This is a worst-case scenario, which can be deemed pessimistic, but it is important to
highlight what could happen if no restrictive or affirmative measures are taken to motivate the
transition to more environmentally friendly engine standards.

Table 20: Scenario 1: Business as Usual (Pessimistic)

Type of vehicle 2020 2022 2024 2026 2028 2030
Number of vehicles

Total 2,287,740 2,367,811 | 2,450,684 | 2,536,458 | 2,625,234 2,717,117
Euro 3 (up to) 1,148,526 1,150,945 1,149,567 1,142,576 1,130,580 1,050,897
Euro4and 5 829,599 896,384 968,978 | 1,049,028 1,135,978 1,272,094
Euro 6 165,515 174,730 184,563 195,451 207,441 222,033
Compressed natural gas 142,100 143,521 144,942 146,363 147,784 161,994
Battery electric vehicle 2,000 2,230 2,635 3,040 3,450 10,100

Under Scenario 2, the number of vehicles that do not meet Euro 3 emission standards will
decrease slightly, from 1.15 million to 0.8 million, whereas the numbers of vehicles under all other
Euro emission standards will increase, with the biggest increase in the Euro 4 and 5 group (from



0.83 million to 1.27 million) and the Euro 6 group (from 0.17 million to 0.22 million) (Table 29).
To achieve the target of a nearly 10 percent share of EVs in the total vehicle fleet by 2030, the
number of EVs must grow significantly, from 2,000 to 244,055. This will require implementation
of a comprehensive system of subsidies, accompanied by a strong taxation policy on old vehicles.

Table 21: Scenario 2: Electric Vehicle (EV) Centric—High EV Uptake but Minimum Fleet

Type of vehicle 2020 2022 2024 2026 2028 2030
Number of vehicles

Total 2,287,740 2,367,811 | 2,450,684 | 2,536,458 | 2,625,234 2,717,117
Euro 3 (up to) 1,148,526 1,142,787 1,134,903 1,118,809 | 1,095,565 807,192
Euro4and 5 829,599 896,441 969,096 1,049,174 1,136,158 1,272,094
Euro 6 165,515 175,718 186,587 198,166 210,505 223,653
Compressed natural gas 142,100 148,080 153,299 158,709 164,307 170,149
Battery electric vehicle 2,000 4,785 6,800 11,600 18,700 244,030

Optimistic Scenario 3 assumes a high fleet decarbonization rate by concurrent uptake of EVs
and replacement of obsolete vehicles with vehicles that meet Euro 4 standards. With strong
government support and appropriate measures in place, vehicles with engines that do not meet
Euro 3 emission standards will almost disappear. The number of Euro 6 vehicles will increase from
165,515 to 880,500 (Table 30), which is on the path to achieving compliance with EU standards.
The number of EVs will be the same as in Scenario 2. For this scenario to be successful, national
and local governments must strongly support measures that will lead to elimination of under Euro
3 vehicles from the vehicle fleet and generally lead to vehicle fleet with higher emission standards.

Table 22: Scenario 3: Optimistic—Enforced and Multifunctional Restructuring of Vehicle Fleet
with High Electric Vehicle Uptake

Type of vehicle 2020 2022 2024 2026 2028 2030
Number of vehicles

Total 2,287,740 2,367,811 | 2,450,684 | 2,536,458 2,625,234 2,717,117
Euro 3 (up to) 1,148,526 1,039,716 909,379 637,835 480,773 66,794
Euro 4 and 5 829,599 923,500 | 1,043,000 1,162,750 1,212,000 1,295,604
Euro 6 165,515 242,500 318,500 534,000 704,500 880,500
Compressed natural gas 142,100 157,310 173,005 190,273 209,261 230,190
Battery electric vehicle 2,000 4,785 6,800 11,600 18,700 244,030

Under Scenario 4, Balanced scenario, the percentage of EVs in the vehicle fleet in 2030 will be
lower, only 5 percent, but there will still be a significant transition to higher Euro standards. There
will be 90 percent fewer cars that do not meet Euro 3 emission standards than in 2020 (Table 31).
This is greater than projections under Scenario 3 but is considered realistic. It is believed that this
scenario could be achieved if targeted measures and actions are deployed immediately.

A Pathway to Decarbonization of the Vehicle Fleet in Serbia and the Role of Electric Mobility

51




52

Table 23: Scenario 4: Balanced

Type of vehicle 2020 2022 2024 2026 2028 2030
Number of vehicles

Total 2,288,640 2,368,742 2,451,648 2,537,456 2,626,267 2,718,186
Euro 3 (up to) 1,148,526 1,026,687 889,374 749,047 620,384 110,564
Euro4and5 829,599 928,847 1,033,510 1,134,376 1,211,184 1,368,284
Euro 6 165,515 250,724 347,449 452,171 570,361 880,019
Compressed natural gas 143,000 158,200 174,666 192,812 212,838 235,220
Battery electric vehicle 2,000 4,285 6,650 9,050 11,500 124,100

5.1.3. Estimated environmental impacts under each scenario

Changes in the number of vehicles according to Euro categories will significantly affect energy
consumption, including electricity consumption converted into tonnes of fuel. Total consumption
would be 2,954,140 tonnes under Scenario 1 (Pessimistic) and 2,291,121 tonnes under Scenario 3
(Optimistic) (22.5 percent less). Under Scenario 2 (EV centric), total power consumption would be
2,720,218 tonnes, which is 8 percent less than under Scenario 1. Under Scenario 4 (Balanced), power
consumption would be 21 percent less than under Scenario 1 (Figure 23).

Figure 23: Power Consumption According to Scenario
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The most drastic reduction in CO, emissions related to road transportation (Figure 24) can be
expected under Scenario 3 (Optimistic). Scenario 4 (Balanced) will keep CO, emissions and energy
consumption at the same level despite the expected increase in the size of the vehicle fleet but will
begin to decrease in 2028, when substantial decarbonization of vehicle fleet would take place.

Figure 24: Carbon Dioxide Emissions Under the Various Scenarios
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NoX emissions (Figure 25) would be 9 percent lower under Scenario 2 (6,844,073 tonnes) than
under Scenario 1 (6,303,800 tonnes), 23 percent lower under Scenario 3 (5,261,076 tonnes), and 20
percent lower under Scenario 4.

Figure 25: Nitrous Oxide Emissions According to Scenario
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By 2030 particulate matter pollution will decrease from 3,988 tonnes to 3,769 tonnes under
Scenario 1, to 2,965 tonnes (26 percent) under Scenario 2, to 3,434 tonnes (15 percent) under
Scenario 3, and to 3,273 under Scenario 4 (19 percent) (Figure 26).

Figure 26: Particulate Matter Emissions According to Scenario
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5.2 Incentive program to drive a change
Under Scenario 4, it is projected that, by 2030, there will be 228,692 CNG-powered cars, 120,000

electric passenger cars, 350 CNG-powered buses, 600 e-buses, 1,148 CNG-powered trucks, and
1,500 electric trucks. (Electric includes HEVs and BEVs.)

Achievement of these targets will depend largely on the size and scope of the accompanying
incentive program.Incentives can be amix of subsidies for purchasing vehicles, tax benefits, charging
incentives, and local incentives (Figure 29).
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Figure 29: Possible Incentives to Stimulate E-Mobility Uptake

Private individuals Public entities

Purchase subsidy for new BEV cars, vans, motorcycles and mopeds etc.
Purchase subsidy for used BEV passenger cars and vans

Scrapping bonus when buying new or used BEV, PHEV and REEV passenger cars or vans

Progressive motor tax reduction based on CO, emissions
Progressive registration tax reduction based on CO, emissions
Progressive customs reduction based on CO, emissions
Progressive VAT benefits based on CO, emissions

Progressive company car tax based on CO, emissions

Public recharging station deployment subsidies
Home charging subsidies
Subsidies for workplace chargers

Corporate tax deduction for recharging station deployment

Free parking

Traffic allowances during smog alerts

Green licence plates

Source: Path to Electric Mobility for Belgrade, Component 1, section 6.1.1.2., PwC Report, October 2021.

To achieve the desired vehicle decarbonization rate, the incentive program must be adjusted to
average purchasing power and living standards. Average purchasing power was estimated using a
publicly available data from the Statistical Office of the Republic of Serbia.

Average household income was €9,658 per year (€805 per month), and average household
consumption was €6,850 per year (€570 per month), a difference of €2,808 per year (€234 per
month).

The prices (with no state subsidy) of the most affordable HEVs (Toyota Yaris, Reno Clio E-Tech,
Honda Jazz, Hyundailonic) range from€20,790 t0€25,990. The down payment for the purchase of
a passenger caris 30 percent, the interestrate is 3.5 percent, the repayment period is 84 months,
and the monthly payment ranges from €191 to €251. Average household debt is approximately
€4,702.

This basic calculation indicates that the average household can hardly afford even the cheapest
HEV. Even if the average household has no debt, it has other expenditures (e.g., vacation, furniture).
If the average household buys the cheapest car, it would be left with only €43 per month. Subsidies
reduce the monthly installment, but many people still cannot afford an EV. If Serbia wants to achieve
a higher level of BEV market penetration, subsidies for BEVs should be increased and coupled with
other incentives such as tax benefits and additional local benefits (e.g. parking, charging, etc.).

Given the current market maturity and characteristics of emissions from various fleet categories,
Serbia should target incentives at decarbonization of bus fleets, passenger car fleets, and public
passenger car fleets and logistics companies, in that order.
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5.2.1 Incentives for decarbonization of bus fleets

A substantial percentage of the bus fleet does not meet Euro 4 emission standards and even has
units without DPFs. Scenario 4 assumes that, by 2030, the number of buses that do not meet Euro
3 standards will decrease from 3,892 to 203, the number of buses that meet Euro 6 standards will
increase from 1,650 to more than 5,000, the number of CNG buses will increase from 1,000 to 3,250,
the number of e-buses will increase by at least 600 (5 percent increase); and 31 percent of the bus
fleet will be CNG or electric.

There are many options for encouraging the transition. Proposed incentives are based on
practices across the European Union and local purchasing power. The government can consider
recommendations here as a starting point and decide on the final scheme in consultation with a wide
stakeholder group.

The incentive program should be combined with an extended public service contract to enable
longer repayment periods for private operators and thus make this goal more feasible or focused on
retrofitting of old buses into CNG or electric. Extending duration of a public service contract from a
range of 5to 7 yearsto 12 to 15 years would have financial effects similar to those of a conventional
loan for the purchase of a Euro 6 diesel or CNG bus. In turn, operators will commit to have a fleet
with a minimum of 5 percent of e-buses and up to 85 percent of buses that meet Euro 6 emission
standards or run on CNG?” by 2030. Retrofitting an existing Euro 4 to Euro 6 fleet to electric (or
even CNQG) buses will enable faster replacement. Retrofitting buses is environmentally attractive
because it significantly reduces the amount of waste material that must be disposed of somewhere
in an already polluted land.

E-bus operating costs are much lower than those of conventional buses; operators can account for
these savings to justify higher upfront costs of e-buses. The incentive program can be slowly relaxed
as the number of e-buses approaches the target.

Proposed subsidies and stimulative programs consist of 15 percent of the cost to purchase a new
e-bus; 10 percent of the cost to purchase a new CNG bus; 10 percent of the cost to retrofit a bus;
a maximum of €£€30,000 to install a bus charging point with the purchase of an e-bus; progressive
motor, registration, and duty tax relief and reduction in value-added tax rate based on CO,emissions;
and extension of public service contracts for 10 years or more when an operator commits to a 5
percent share of EVs and an 85 percent share of Euro 6 vehicles in their fleet.

A government-wide approach could be considered wherein the government would procure buses
on behalf of interested parties for a country-wide program. Buses will be delivered to operators
who apply for the program, who will pay the vehicle price minus the deductible under the incentive
scheme. Procurement of a large number of buses should lead to a cheaper price per unit, better
maintenance, and an extended warranty. A uniform approach across the country should also enable
easy transfer of knowledge.

It is estimated that, until 2030, the program would require a cumulative budget of €101 million or
more to reach targets setin the Balanced scenario (Scenario 4), assuming 5 percent penetration rate
of e-buses and replacing of Euro 3 buses and below with buses with Euro 4 and above. Under this
approach, an annual budget for subsidies would be of €12.6 million (Table 32). The eventual reduction
in revenues from tax collection was not accounted for.

27 The typical cost of a Euro 6 busis€250,000 and of an e-busis€550,000.
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Table 24: Costs Incentives for Decarbonization of Bus Fleets

Assumptions Associated costs

Calculation used the following assumed average prices:
New Euro 6 bus:€240,000

CNG bus:€270,000

Conversion upgrade kit for e-bus: €250,000-350,000
New e-bus (12 mlong): €550,0002

The chosen scenario (Scenario 4, Balanced) assumes that | Assuming that two-thirds of the fleet would be purchased
600 e-buses will be operating in 2030. The estimated | on the incentive program, the cumulative budget for
subsidy for procurement of these buses starts at at least | subsidies until 2030 would be €33 million.

15% of the cost of a new bus.

The same scenario envisages that, in 2030, there will be
3,250 CNG buses—2,250 more thanin 2022. The proposal
is to limit the subsidy to 10% of the new bus cost.

Estimated cumulative budget for subsidizing procurement
of CNG buses by 2030 is €61 million.

Assuming that one-third of electric vehicles will be
retrofitted by 2030, the budget for subsidies would be €7
million.

Some buses will be retrofitted, assuming a 10% retrofit
subsidy.

Charging points cost - Consider introducing targeted
subsidy for e-bus charging station procurement and the
installation. Subsidy should be determined based on the | €30,000 for a small power unit
charging capacity and condition/combined with vehicle
purchase.

Part of CNG gas supplier investment for developing its

CNG charging station business

Total cumulative budget for proposed measures until
2030 (excluding subsidies for charging stations, which | €33+€61+€£7=€101 million
should be also considered)

Annual budget for the subsidy program assuming 8 years

for implementation (from 2022 to 2030) €101 million/8=€16.4 million

a. Source: Electrobus -Analuze der Lebenszykluskosten verschiedener Busabtriebkonzepte, Bremen,2013.

5.2.2. Incentives for decarbonizing passenger car fleet

RSD 120 million (~€1.0 million) was allocated in the 2020 budget. Four hundred thirty-five grants
were awarded to individuals (for 232 vehicles) and companies (for 282 vehicles). €1.0 million was
also allocated in 2021 and 2022 (similar to 2020), so it is estimated that a similar number of vehicles
were purchased in all three years. With these budgets for subsidies, a more dynamic pace of
electrification of passenger vehicles can hardly be expected. With this model in place, a maximum
of 4,500 vehicles will be purchased by 2030, 4 percent of the target.

However, with a mix of the ambitious incentive program and appropriate market regulations, the
passenger vehicle fleet could be fully renewed. Renewal will involve a 5 percent uptake of EVs by
2030 andrestructuring of old diesel and petrol vehicles that do not meet Euro 3 emission standards
as they are replaced with vehicles that meet Euro 4 standards and above.

The Scenario 4 estimates that by 2030 the number of private cars that do not meet the Euro 3
emission standard will decrease from 1,045,000 to 92,643, the number of Euro 6 cars will increase
from 126,000 to 750,019, the number of Euro 4 and Euro 5 cars will increase from 717,000 to
1,220,084, and the number of EVs (including hybrids) will increase to 122,000.

This comprehensive approach to stimulating purchases of EVs and CNG and Euro 6 cars must
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include subsidies for purchasing Euro 4 and Euro 5 cars and for scrapping vehicles that do not
meet Euro 3 emission standards. Car replacement and import policies must be strengthened, and
technical requirements for old and obsolete vehicles (that do not meet Euro 3 emission standards)
must be enforced.

To achieve a 5 percent share of EVs, the budget for subsidies must be substantially increased. If
the budget for subsidies increases by 50 percent each year, it will be €25.6 million in 2030. The
cumulative budget for subsidies for the purchase of EVs (and HEVs) would be approximately €75
million by 2030, which would enable the purchase of about 37,800 HEVs, or 31 percent of the desired
number of this type of vehicle by 2030.

To accelerate fleet modernization, it is proposed that the size of the program be increased by at
least 50 percent more, which would mean €110 million cumulatively by 2030, or approximately
€13.5 million annually if the program would last 8 years. This proposal also suggests an increase
in subsidies for BEVs, PHEVs, and REEVs and provision of subsidies for Euro 6 vehicles. Subsidies
for HEVs should remain unchanged. Subsidies for companies and private individuals should be
equalized. Incentives for private individuals and business owners should be the same (with the
exception of logistics and rental companies and taxis). It is estimated that such increased program
will lead to the purchase of approximately 45,000 vehicles, or 37 percent of the projected desired
number of EVs, by 2030.

The following incentive programs are proposed:

e €8,000 for new BEV passenger cars and vans, except for taxi fleets, which should be offered
€9,000

e €4,500 for new PHEVs, REEVs, and vans with emissions up to a maximum of 50 g of CO,/km

e €2,500 for new HEV passenger cars and vans with emissions up to 140 g of CO2/km (calculated
using the Worldwide harmonized Light vehicles Test Procedure methodology)

e €1,500 for new Euro 6 vehicles
e A maximum 50 percent or €200 for purchase and installation of home chargers

e A maximum €20,000 for charging station procurement and installation, based on charging
capacity, at taxi company depots when combined with vehicle purchase and after there are a
certain number of EVs in the company’s fleet

¢ Taxes to be based on CO, emissions rather than on engine size
* Exemption of BEVs from registration, motor, and import taxes
e Reduction of transfer tax for private vehicles being scrapped and Euro 3 vehicles

e Interest-free loans up to €3,000 repayable monthly or annually for purchasing Euro 4, 5, and 6
vehicles and EVs to owners who scrap vehicles that do not meet Euro 3 standards

e Tax benefits for companies purchasing EVs and Euro 6 vehicles

5.2.3. Incentives for freight, including city logistics

Per Scenario 4, the freight fleet will consist of 292,495 vehicles of all kinds in interurban, urban,
and suburban areas in 2030. Scenario 4 assumes significant restructuring of the category of old
diesel vehicles that do not meet Euro 3 standards. The increase in the number of electric trucks
will be moderate in 2030, with more weight given to upgrading vehicles to Euro 4 plus and CNG.
The main outputs of the scenario 4 (Balanced) are:
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¢ The number of freight vehicles that do not meet Euro 3 standards will fall from 99,634 to 17,718.
* The number of Euro 6 trucks will increase from 37,865 to 125,000.

e The number of Euro 4 and Euro 5 freight vehicles will increase from 108,774 to 145,000.

e There will be 3,277 CNG vehicles and 1,500 EVs.

With a combination of the incentive program and appropriate market regulations, the truck fleet
will be renewed and replaced with more environmentally friendly solutions. To achieve the scenario
targets, stimulative measures will be used to encourage purchase of electric, CNG, and Euro 6 trucks,
and subsidies will be provided for purchase of Euro 4 and 5 vehicles for companies scrapping vehicles
that do not meet Euro 3 standards.

The scenario assumes accelerated uptake of light commercial vehicles for delivery of goods and
courier services in urban and suburban areas. It also includes small companies with one or two
vehicles that should be encouraged to scrap old trucks and shift to Euro 6 trucks or EVs.

Development of the targeted subsidy scheme for electrification of high-mileage vehicles, including
for taxi companies, city logistics companies, and central and local government fleets, can
significantly increase the number of EVs and improve air quality with electrification of a relatively
small number of vehicles. The proposed approach would require a medium-sized incentive program
for old vehicle replacement. A detailed calculation is not available, but based on available case
studies, a budget of €5 million for the next several years should be a sufficient start. The proposed
subsidy scheme is summarized here.

¢ Amend the latest provisions of the law on taxes on the use, possession, and carrying of goods (the
section on vehicles) based CO, emission rather than the engine size. Exempt EVs from road taxes.
Reduce transfer taxes on private vehicle owners scrapping old vehicles.

¢ Introducean€8,000 subsidy for new battery electric vansup to 2.5 tonnes for companiesinvolved
in city logistics or related services.

¢ Introduce a€12,000 subsidy for new battery electric vans greater than 2.5 tonnes for companies
involved in city logistics or related services.

¢ Introduce a€£500 to€1,000 subsidy for new commercial e-cargo bikes.

¢ Introduce a targeted maximum €20,000 charging station procurement and installation subsidy
based on charging capacity at logistics companies’ depots when combined with vehicle purchase
and after there are a certain number of EVs in the company fleet.

e Support local (cargo) e-bike manufacturing by offering subsidies for expanding production

5.3. Defining the market model

The most critical factors in deployment of E-Mobility are a well-defined governance structure and
market model. Responsibilities of the main stakeholders in E-Mobility deployment are not defined,
nor has a relevant working group been formed.

Because the market model is not defined in existing regulations, no rules on the responsibilities
of stakeholders, market entry requirements, pricing strategy and models, or charging network
deployment have been written. With unclear responsibilities, vague market entry requirements, and
no market model, existing providers cannot directly collect charging fees (instead, these fees are
collected through other services, e.g., parking charges), so significant development of E-Mobility in
Serbia is unlikely.



The leaderrolein pursuing the agenda should be delegated to a specific stakeholder, the roles and
responsibilities of all other stakeholders should be agreed upon, and a working group comprising
members representing relevant entities should be established. The concept of the market model
should be agreed upon based on best practices and EU regulations and adjusted to the local
context.

The agreed-upon governance structure and the market model should be incorporated into relevant
legal documents, most notably the Energy Law. A list of key terms should be defined following
international best practices and the EU framework; a minimum list of definitions to be included
in the legislation should be in line with the regulation on the deployment of alternative fuels
infrastructure (2021/0223/C0OD).

5.3.1. Governance structure and market model

The market model should be based on EU directives and define clear roles and responsibilities of
and minimum requirements for market players and their relationship, based on EU examples and
adapted to the Serbian regulatory and institutional framework.

The Hungarian model, a relatively new yet well-established model incorporating all relevant EU
requirements, could be a model for Serbian legislation. Hungary has an energy market structure
comparable with Serbia’s, dominated by a state-owned energy company and its subsidiaries. The
Hungarian model has been successful in engaging the private sector in developing and operating
the charging infrastructure network.

For Serbia, the governance structure and the market model could be described as follows. The DSO
supplies electricity to CPOs, which supplies it to users (Figure 30). In commercial terms, E-Mobility
service providers and CPOs (which are sometimes the same entity) can communicate and transact
directly or via a roaming platform operated by the roaming network operator, which facilitates
information exchange between multiple players to ensure interoperability through digital and
cross-border exchange. AERS regulates and supervises market activity.

Figure 30: Market Model

i DSO CPO
e ( Roaming network
( L operator

EMSP o END USER

Physical flow of electricity —»

Source: Path to Electric Mobility for Belgrade, Component 1, section 6.1.1.2., PwC Report, October 2021

The following potential authorities and their respective roles were considered.

e E-Mobility Administrator and Coordinator: Potential authority: Ministry of Mining and Energy.

* Energy Regulator: It is proposed that responsibility for issuance of licenses to operate public
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charging stations be placed with AERS, which would also be responsible for developing technical
requirements and pricing regulations and supervising compliance with such requirements.
Potential authority: AERS

e DSO: The DSO is directly involved with the charging infrastructure because it supplies
electricity required for operation. To ensure non-discriminatory access, the DSQO’s role should
be restricted to operating charging points solely for its own use; it should not own, develop,
manage, or operate any publicly accessible charging point (in line with the Internal Market in
Electricity Directive (2019/944/EU)). Potential authority: Elektrodistribucija Srbije.

e CPO: CPOs are responsible for management and operation of charging points, including in the
name and on behalf of E-Mobility service providers. It is recommended that charging point
operation be a licensed activity, separate from energy trading. Potential authority: This is a
licensed activity; anyone can enter the market without restrictions.

e E-Mobility service provider: An E-Mobility service provider is a legal person who provides
E-Mobility services (charging services) to end users in return for remuneration. In line with
international examples, providing E-Mobility services could be a registered activity. A CPO and
an E-Mobility service provider can be the same entity. Potential authority: This is a registered
activity; anyone can enter the market without restrictions.

5.3.2. Pricing strategy

Existing electricity trading regulations are unsuitable for providers of charging services, making it
technically impossible to charge on the basis of consumption per user. Consequently, in line with the
separation of energy trading from E-Mobility services, an appropriate framework for pricing should
be defined that enables basic and advanced pricing methods.

The recommendation is to follow existing EU directives (especially the Proposal of the Regulation on
Deployment of Alternative Fuels Infrastructure) to ensure international interoperability and to ease
adoption of EU rules at a later stage.

5.3.3. Charging infrastructure strategy

Clear targets should be defined for deployment of the publicly accessible charging infrastructure,
in line with a proposal on the Regulation on the Deployment of Alternative Fuels Infrastructure
(2021/0223/C0OD). The proposed regulation, setting EV fleet- and location-based targets, can
provide guidance and enable a clear pathway for developing a charging network with country-
wide coverage.

When calculating the needed power output for EV fleet, the approach as shown under Figure 31
could be considered.

Figure 31: Power Output Targets

2021 2025 2030 2035

For each battery electric light-duty vehicle (BEV) registered in the country, a total power output
of at least 1 kW should be provided through publicly accessible recharging stations

For each plug-in hybrid light-duty vehicle (PHEV) registered in the country, a total power output
of at least 0.66 kW should be provided through publicly accessible recharging stations

Publicly accessible charging stations dedicated to light-duty EVs should be deployed in each
direction of travel along the core Trans-European Transport Network, with a minimum distance of
60 km in between.
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Figure 32: Location-based targets The Energy Performance of Buildings Direc-
tive (2018/844/EU) should be relied on
2021 2025 2030 regarding installation of charging points in
buildings,becauseitcanstimulatedeployment
65 e A e of the country-wide charging infrastructure
CEEFPeee e EEEEEe and ease future installation of charging points
in residential buildings. It establishes rules on
construction of new buildings and buildings
undergoing major renovations in relation
to charging infrastructure for EVs, with the
following requirements:

recharging station with individual power
output of at least 150 kW

e For new residential buildings and buildings undergoing major renovation with more than 10
parking spaces, installation of electric cables for every parking space to enable installation
charging points at a later stage

 For new nonresidential buildings and those undergoing major renovation with more than 10
parking spaces, installation of at least one charging point

e For nonresidential buildings with more than 20 parking spaces, specification of the minimum
number of charging places in accordance with local conditions (for Serbia, it is recommended
that the minimum criterion [at least two] be met)

* Practice around the European Union shows that, once a critical number of charging points
(calculated according to the above recommendations) is deployed, infrastructure deployment
can be a viable business opportunity for the private sector, although the government should
stay involved until this tipping point.

Additional elements should be defined in relevant laws.

e Establishment of minimum standards for deployment and construction of public infrastructure for
the supply of alternative fuels (electricity, hydrogen), for example, in buildings and on public roads

e Determination of requirements for public charging points based on location and distance so that
each BEV has guaranteed at least 1 kW and each PHEV 0.66 kW (for light vehicles) or a similar

e Provision of ad hoc charging at public charging stations (without contractual obligation), as well
as contractual services

e A user-friendly, nondiscriminatory policy ensuring transparent prices, payment options, and
smart charging

e Whether the DSO is allowed to develop charging stations if no other entity has shown interest
in the tendering procedure

e Obligation of the DSO to account for possible overload caused by construction of infrast-ructure
for EV charging points when planning grid development

Mixed charging principles (uncoordinated and smart) should be supported if possible. The level
of E-Mobility development in Serbia is low, and there is no practical experience or data on the
potential benefits of different charging approaches. Simulation results from other countries show
the benefits of smart charging. For any national vehicle fleet with EVs penetration of above 20 percent,
introduction of smart charging is inevitable. Smart charging will enable greater capacity at off-peak
times, although it requires continuous digital communication between vehicles, the control center,
and charging points.
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5.4. Implications for the roadmap

Pollution emissions generated by the old vehicle fleet are posing a serious threat to population
health. The goal is to replace obsolete units with vehicles that meet Euro 3 emission standards,
establish the E-Mobility market, and provide an incentive scheme to ensure that EVs account for a
minimum of 5 percent of the vehicle fleet.

The scenario analysis also highlights that even highly ambitious EV uptake and decarbonization
targets can lead to an increase in road transportation-related emissions as the consequence of
the overall growing number of vehicles (including EVs) and growing demand for electricity for road
transportation. Thus, serious commitments and resources are required in the long run to accelerate
transportation decarbonization, which require that transportation and electricity sector players
make fundamental changes.

Intheory,allscenariosshould be possible,butlargeincreasesinthenumberof EVsunder Scenarios
2 and 3 would be possible in the countries that have had E-Mobility structure for many years. The
ambitious goals set in Scenarios 2 and 3 might be difficult for Serbia to achieve considering that
itis at an early stage of developing an enabling E-Mobility environment.

Scenario 4 appears to be the most realistic but needs a jump-start. The targets set in this scenario
can be attained only if there are no more delays and comprehensive measures, including incentive
schemes, are implemented immediately. The roadmap defines the actions on the assumption that
Scenario 4 is a minimum target to be achieved by 2030.

In addition to decarbonizing the vehicle fleet, the E-Mobility strategic approach must be
comprehensive and include activities that will lead to introduction of environmentally friendly
systems in urban areas such as trams and trolleybuses, a higher modal share of railways, regulated
micromobility, and a simultaneous increase in renewable energy sources in final electricity
consumption. Given the ownership structure of bus operators, with private operators dominating,
special attentionshould be paid to articulating measures to promote private bus fleet modernization
and electrification.

This cannot be implemented effectively without an adequate governance framework and market
model, which can be established by amending relevant laws, regulations, and strategies and
implementing the new versions at all levels of government. For the governance structure and the
market model, it is proposed to follow EU directives adjusted to local context. The Ministry of
Mining and Energy should take on the role of E-Mobility administrator and coordinator, and AERS
should be the regulator. Provision of charging service should be a licensed activity separate from
energy trading.



6. E-Mobility roadmap for Serbia

6.1. Vision

Serbia’s E-Mobility vision supports decarbonization of the transportation sector through the
developed and open E-Mobility market based on international best practice, which can include a
variety of strategies regarding electrification of private and public transportation and company
fleets and renewable electricity generation scenarios.

6.2. Strategic areas underpinning E-Mobility roadmap

The roadmap is focused on E-Mobility ecosystem elements that are expected to yield the greatest
benefits and fully exploit the transition potential. Based on an analysis of European best practice,
current uptake of E-Mobility , the condition of the vehicle fleet in Serbia, weaknesses and threats
identified in the SWOT analysis, and electrification and decarbonization potentials identified in 4
scenarios, the following activities were assessed:

1. Establishing a governance structure and concept for the market model

Foundation 2. Developing an adequate regulatory framework

3. Developing an adequate planning framework

4. Decarbonizing the road transportation vehicle fleet
Bus fleet

Passenger cars

Mobility Government fleet, taxi fleets, freight transportation
Charging infrastructure network

5. Shifting to electrified transportation (trams and trolleybuses in urban areas, rail

6. Decarbonizing the energy sector and ensuring power grid adequacy

Cross cutting 7. Implementing social and awareness raising measures

8.investing in human capital, industry, and research and development

The approach to urban passenger transportation involves deployment of environmentally friendly
systems such as trams and trolleybuses in cities where transportation volumes and public space
justify the investment, for example, Belgrade, Kragujevac, Nis, and Novi Sad. Micromobility based
on EVs can have significant benefits in urban environments, especially through city logistics.

Electrification of rail transportation and creating an environment that would enable a modal
shift to rail is included in the strategy. To achieve decarbonization through transportation
electrification, the energy grid must be decarbonized and the share of renewables in gross final
energy composition increased.

6.3. Prioritizing actions

Figure 33 illustrates the core enablers of transportation decarbonization that must be addressed
to increase the number of EVs in the vehicle fleet. It also shows cross-cutting issues that must be
addressed to yield maximum benefits of the transition to E-Mobility. The core activities described in
the roadmap are pivotal in the process. Cross-cutting issues are also addressed in the roadmap and
are perceived as the enablers that, if properly mainstreamed throughout all stages of the transition
to E-Mobility, could multiply benefits.
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Figure 33: Core transportation decarbonization enablers

Cross cutting:

Decarbonizing energy sector
and ensuring grid conditions

Socialmeasures @

Human capital, Industry, R&D .

Decarbonizing vehicle fleet and
establishing charging infrastructure
planning framework

regulatory framework

governence structure
and market model concept

are mapped against relative costs and benefits in
Figure 34. The assumption is that activities that
are expected to bring more benefits at lower cost
should be prioritized.

The priority list highlights the activities that the
government should focus on at this stage, but
because the processis not sequential, activities can
be performed in parallel. Still, best practice will be
followed in establishing an effective governance
framework and the market model and updating the
regulatory framework in the early phase.

Activities that should be given priority in the current
E-Mobility enabling environment in Serbia are
prioritized in Table 25.

Table 25: Prioritized Activities

Priority

Activity name and number

CORE ACTIVITIES

Figure 33 shows that absolute priority should
be given to creating an institu-tional and
regulatory framework. As describe in the
scenarios, decarbonization of the vehicle
fleet should involve decarbonization of the
bus, truck, and passenger vehicle fleets.
Installation of a sufficient number of charging
stations must accompany an increase in EV
uptake, which could require an increase in
grid capacity. To prioritize the mostimportant
activities as defined under Chapter 6.2, they

Figure 34: Cost and Benefits of priority
transportation decarbonization activities

high

4b

© O ¢

IMPACT

low

low COSTS high

Costs Impact Timeframe

4d) Encourage deployment of charging network

1 1) Establish governance structure and concept for the market model Low High 2024

2 2) Develop regulatory framework Low High 2024

3 3) Develop planning framework Low Medium 2024-25
4 4a) Support decarbonization of bus fleet High High 2024 start
5 4b) Encourage decarbonization of private cars High High 2024 start
6 4c) Support decarbonization of public fleets and freight transportation | Medium | Medium | 2024 start
7

CROSS-CUTTING ACTIVITIES

High Medium | 2024 start

8 6) Decarbonize energy mix and ensure power grid adequacy High High 2024-30
S 5) Switch to electrified transportation modes (e.g., trams, rail) High High 2024-30
10 7) Implement social measures Low Low 2024-30
11 8) Strengthen human capital, industry, research and development Medium | Medium 2024-30
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In terms of vehicle fleet decarbonization, priority action 4 to 6 targets are defined according to the
simulation scenarios, which is ambitious but considered feasible if the actions are initiated now. It
assumes a 5 percent share of EVs and scrapping all vehicles with engines that do not meet Euro 4
standards by 2030. The strategy calls for simultaneously promoting EVs and increasing the share of
renewable energy sources. It also states that priority should be given to the bus fleet, followed by
the government fleet and city logistics. Given the ownership structure of bus operators, with private
operators dominating, special attention should be paid to measures to promote private bus fleet
modernization and electrification. Decarbonizing the passenger car fleet is essential but is expected
to take longer to implement and depends more on external factors.

The cross-cutting themes are expected to be mainstreamed throughout all stages of the process.
They are not a barrier to E-Mobility deployment at this stage but are necessary for ensuring
sustainability and yielding extra benefits. They will be briefly described in the roadmap.

6.4. Roadmap structure

The roadmap is structured to help policy and decision makers accelerate E-Mobility. Each activity
and activity group is described below through the following structure:

e Activity Name

e Current E-Mobility enabling environment

e Description of the activity and expected outputs
* Expected outcome

* Tentative costs

 Expected timing throughout the process

e List of actions for the specific activity, containing information on the purpose of each action, the
action description, and the responsible authority

6.5. Detailed description of each activity

6.5.1. Establishing a governance structure and concept for the market model

Current condition: The responsibilities of the main stakeholders in deployment of E-Mobility are
not defined, nor hasarelevant working group been formed. Because the market modelis not defined
in existing regulations, no rules have been established regarding stakeholder responsibilities,
market entry requirements, pricing strategy and models, or charging network deployment. With
vague market entry requirements and no market model, which means that existing providers
cannot collect charging fees directly, significant development of E-Mobility in Serbia is unlikely.

Activity descriptionand expected output: The leadershiproleinpursuing the agendais delegated
to a specific stakeholder, the roles and responsibilities of all other stakeholders are agreed upon,
and a working group comprising members of relevant entities is established. Accountability of
the government is well defined. The concept of the market model is agreed upon based on best
practice and EU regulations and adjusted to the local context. With the agreed-upon concept of
the market model, the provisions can be incorporated into legal and regulatory framework.

Expected outcome: The expected outcome is stronger government leadership; a competitive, open
E-Mobility market; and a maximized benefit of E-Mobility. Defined responsibilities across sectors
and an established concept of the market model can ensure safe market activity, more-rapid
market development, and a competitive market. An appropriate pricing framework can enhance
the economic viability of market players while ensuring fair pricing and transparent services to
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customers. Defining the approach to charging station deployment will enable charging infrastructure
to correspond to and support a higher rate of EV adoption.

The agreed governance model must be incorporated into the national regulatory framework
(primarily the Energy Law). A minimum list of definitions to be included in the legislation should be
in line with the Proposal of the Regulation on the Deployment of Alternative Fuels Infrastructure
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(2021/0223/C0OD).

Rough cost estimate: Low - should be done by the government bodies but if external support than
mainly through legal and consultancy costs

Activity 1.1 Assign a leader and regulator for the E-Mobility agenda

Purpose Institutionalize accountability for the E-Mobility agenda across government sectors.
Designate a main authority to lead and coordinate E-Mobility efforts across sectors and a market regula-
L. tor. Harmonize the work of the relevant authorities and ensure clear division of responsibilities according
Description

to their respective competences. Coordinate efforts to meet E-Mobility development and transportation
decarbonization targets.

Responsible
authority

Purpose

Lead authority: Ministry of Energy and Mining
Regulator: AERS
For more details, see section 7.3.1.

Activity 1.2 Establish a working group for E-Mobility

Ensure coordination across sectors and strengthen E-Mobility development through the strong consul-
tative process.

Description

Guide and monitor developments related to E-Mobility. Ensure vertical and horizontal coordination across
central and local governments and systematic and transparent E-Mobility deployment.

Responsible
authority

Activity 1.3

Purpose

Coordinator: Ministry of Energy and Mining

Members of the working group (not limited to): Ministry of Construction, Transport and Infrastructure;
Ministry of Environmental Protection; AERS; Ministry of Finance; representatives of local authorities as
needed

Agree on concept of market model and approach to pricing and charging infrastructure deployment

Increase competition and transparency and ensure safe market activity. Enhance economic viability of
market players while ensuring fair pricing and transparent services for customers and clearly defined tar-
gets and basic concepts to guide deployment of charging infrastructure.

Description

Follow existing EU directives (mainly Alternative Fuels Infrastructure Directive (2021/0223/C0OD)) to en-
sure international interoperability and ease adoption of EU rules at a later stage.

Clarify key tasks of and minimum requirements for market players and their relationships, based on Euro-
pean examples and suited to the Serbian regulatory and institutional framework. Agree on key definitions
and criteria for obtaining an operator’s license (e.g., requirements, verification, terms for revoking licenses).
To enhance efficiency and ease market entry, consider separating E-Mobility services from energy trading.
In line with the proposed separation of energy trading from E-Mobility services, an appropriate frame-
work for pricing should be agreed upon to enable basic and advanced pricing methods. Consider different
charges depending on time of day to minimize pressure on the grid.

Description

Agree on clear targets for deployment of publicly accessible charging infrastructure, in line with the Pro-
posal on the Regulation on the Deployment of Alternative Fuels Infrastructure (2021/0223/COD). Have
EV fleet-based targets and location targets covering the road network and installation in buildings. The
regulator should define minimum standards for deployment and construction of charging infrastructure
in buildings, public roads, and other public places. The DSO should commit to developing a standardized
process for charging station installation, including assessment of local access to the grid and standard
grid development measures, and connecting charging stations to the grid.

Once agreement is reached, the agreed-upon concept must be incorporated into the regulatory framework.
For more details, see sections 7.3.1 (the market model), 7.3.2 (pricing strategy), and 7.3.3 (charging infra-
structure deployment)

Responsible
authority

Ministry of Energy and Mining through the working group, AERS
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Timeframe: All pending activities that would lead to clear and effective institutional arrangements
and governance structure should be completed within few months, certainly during 2024.

6.5.2. Developing an adequate regulatory framework

Current condition: The regulatory framework is insufficient for opening a new E-Mobility market.
The most relevant EU directives have not been incorporated. The Energy Law contains the basic
definitions, and although thatis a good start, itis only basic and is insufficient to establish the desired
governance structure, the market model, or environmental targets.

Description or output: The agreed-upon E-Mobility approach is incorporated. The regulatory
framework is updated with all necessary elements for enabling an efficient E-Mobility market. The
main EU documents that should serve as a basis for the proposed changes are presented in section
2.2. The absolute priority is activity 2.1, and subsequent priority activities are 2.2. to 2.4.

Expected outcome: Efficient, transparent, effective deployment of E-Mobility according to the
predefined targets

Costs: Low, mainly consultancy and legal

Activity 2.1 Update Energy Law - amendments and/or separate decree

Purpose Adjust according to best practices and EU directives to define stakeholders and the market model.

This is the most critical activity under the E-Mobility agenda.

At minimum, define the market model, roles and responsibilities of the main stakeholders, charging
service market entry and exit requirements (licenses, permits), tariff policy (with special attention to
use of smart solutions), pricing, billing system, technical requirements for charging stations, metering
method and location, DSO’s obligations to charging service providers, obligations of service providers,
Description supervision. Some of these definitions will come from the administrator (Ministry of Energy and Mining)
and some from the regulator (e.g., AERS) and should be referenced in the framework.

A list of key terms to be defined should be based on international best practice and the EU
framework; thatis, a minimum list of definitions to be included in the legislation should be in line with
the Proposal of the Regulation on the Deployment of Alternative Fuels Infrastructure (2021/0223/
COD) and the proposed governance and market model.

Responsible

authority Ministry of Energy and Mining

Update Law on Road Traffic Safety and accompanying Rulebook on Classification and

Activity 2.2 Registration of Vehicles

Purpose Exclude old, dangerously polluting vehicles from the vehicle fleet and encourage purchase of EVs.

Supplement section on vehicle identification (vehicle type, e.g., battery electric vehicle, PFEV,
hybrid, electric bicycles and scooters).

Description Do not further delay enforcement of regulations on CO, emission standards for vehicle registration,
which should be aligned as much as possible with EU Regulation on CO, Emission Standards for Cars
and Vans (2019/631).

Responsible Ministry of Internal Affairs

authority
Activity 2.3 Update Law on Planning and Construction
Purpose Simplify market entry for charging infrastructure.

Incorporate relevant concepts from activity 1.3 related to defining requirements for deployment
of charging stations for EVs. Consider applying the simplest possible procedures (with minimal
technical and other requirements), which will stimulate investors. Consider applying solutions
related to construction of buildings that do not require a building permit (Articles 144-146). For
construction of new buildings, include a requirement for a minimum number of chargers or plugs to
ensure sufficient capacity according to the number of residents and parking spaces.

Description

Responsible

. Ministry of Construction, Transport, and Infrastructure
authority
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Activity 2.4 Update Law on Public Roads

Purpose Ensure sufficient chargers throughout the network in line with best practices.

Incorporate the concepts agreed upon under activity 1.3, particularly those related to the optimal
number of chargers and electricity capacity throughout the national road network. Because charging
stations for EVs are an integral part of the road infrastructure, they fall within the remit of the road
manager (Pubic company Roads of Serbia), and this should be defined under the law.

The law should also include a reference to clear guidelines for development of alternative fuel
refueling infrastructure (including hydrogen) throughout the state road network and urban areas.

Description

Responsible Ministry of Construction, Transport, and Infrastructure

authority
Purpose Set CO, standards for cars and vans in line with EU regulations (or close to).
Description The EU regulation on CO, emission standards for cars and vans should be included (2019/631).

Responsible

R Ministry of Environmental Protection
authority

Activity 2.6 Update Law on Waste Management

Purpose Define clear, strict rules for recycling and reuse of EV batteries.

Expand definitions regarding waste treatment and management of EV batteries in accordance with
Description European directives: Battery Directive (2006/66/EC); Waste Vehicle Directive (2000/53/EC); Draft
Directive for the Improvement of Regulations for Batteries, December 2020.

Responsible

. Ministry of Environmental Protection
authority

Activity 2.7 Update Law on Public Procurement

Purpose Encourage procurement of cleaner vehicles.

Establish criteria on energy efficiency and CO, emissions in public procurement of vehicles and
Description incentives for procurement of EVs. Refer to EU Clean Vehicles Directive (2019/1161). Strengthen
incentive for utilization of green procurement approach.

Responsible

. Public Procurement Office and Ministry of Finance
authority

Timeframe: The most critical activity is amendments to the Energy Law. The next priority should
be amendments to the Law on Planning and Construction and the Law on Road Traffic Safety and
the accompanying Rulebook on classification and registration of vehicles (activities 2.2 and 2.3).
Amendments to these three laws should be prioritized and update process should be completed
during 2024. All other laws should be amended as soon as possible, either in parallel or shortly after
the three priority ones are updated.

6.5.3. Developing an adequate planning framework

Current condition: Serbia has no planning or strategic framework for defining national E-Mobility
policy and targets.

Description or output: Relevant strategies and plans updated to include E-Mobility and adopted.
Stakeholders monitoring coordinated and focused efforts to achieve targets.

Expected outcome: Efficient, effective deployment of E-Mobility through actions coordinated
across sectors to achieve defined targets.

Costs: Low, mainly consultancy and legal
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Activity 3.1 Integrated National Energy and Climate Plan and Action Plan for Energy Transition

Purpose

Define aspects relevant for energy sector decarbonization and transportation electrification.

Description

In addition to energy-related topics such as decarbonization of the energy mix and energy efficiency,
the plan should address low-emission mobility, including transportation electrification.

Domestic and
EU reference
documents

Energy Development Strategy, Sustainable Urban Development Strategy until 2030
European Low-Emission Mobility Strategy (2016/501/COM), European Green Deal (2019/640/COM),
New Industrial Strategy for Europe (2020/102/COM)

Responsible
authority

Activity 3.2

Purpose

Ministry of Energy and Mining

Action Plan for the Energy Development Strategy until 2025 with projections until 2030

Include elements relevant for E-Mobility such as market development and incorporation of alternative
fuel regulations into national legislation.

Description

Include actions that will support the adopted market model and incorporate the alternative fuel directive.
Improving conditions for operation of alternative fuels infrastructure, developing the E-Mobility market
interms of sustainable energy use and improving the transmission and distribution network management
systems, which should ensure optimal integration of EVs into the national energy system.

Domestic and
EU reference
documents

The Energy Development Strategy until 2025, with an projections until 2030; National Energy and Climate Plan

European Low Emission Mobility Strategy (2016/501/COM), European Green Deal (2019/640/COM),
New Industrial Strategy for Europe (2020/102/COM), and other relevant EU directives

Responsible
authority

Activity 3.3

Ministry of Energy and Mining

Action Plan for the Sustainable Urban Development Strategy until 2030

More thorough elaboration of aspects relevant for E-Mobility such as inclusion in sustainable

Purpose mobility plans, deployment of charging stations, transition to public transportation, modernization of
transportation fleets.
Include activities related to development of infrastructure for non-motorized mobility, modernization
Description of public transportation fleets, taxi transportation, and municipal fleets (e.g., relevant authorities,

public utility enterprises). Set realistic and bold targets for such transition.

Domestic and
EU reference
documents

Sustainable Urban Development Strategy until 2030; Energy Development Strategy; National Energy
and Climate Plan

European Low Emission Mobility Strategy (2016/501/COM), European Green Deal (2019/640/COM)

Responsible
authority

Purpose

Ministry of Construction, Transport, and Infrastructure

Activity 3.4 Strategy for development of rail, road, water, air, and intermodal transportation - expired

Include the approach to E-Mobility in the strategy and shift to electric transportation.

Description

Define goals for sustainable transportation systems development in all modes of transportation;
principles of safety, efficiency, and rational use of resources; encouragement of low-emission mobility
and environmental protection. Address E-Mobility goals described herein and targets of the transition
to electric transportation.

Domestic and
EU reference
documents

Existing strategies for transportation sector, programs, action plans; National Energy and Climate Plan
European Low Emission Mobility Strategy (2016/501/COM)

Responsible
authority

Purpose

Ministry of Construction, Transport, and Infrastructure

Activity 3.5 Waste management strategy until 2031

Strengthen targets related to recycling and reuse of EV batteries.

Description

Amendments to the law should address end-of life EV batteries, with emphasis on reuse and recycling
and raising targets for waste collection.

Domestic and
EU reference
documents

European Green Deal (2019/640/COM), New Industrial Strategy for Europe (2020/102/COM)

Responsible
authority

Ministry of Environmental Protection
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Timeframe: Updating the planning framework can start immediately. Depending on the length of
the consultative process, it is expected that all these documents will be updated within a year.

6.5.4. Decarbonizing bus fleet

Current condition: More than 10 percent of buses do not meet Euro 1 emission standards, meaning
that they do not have catalytic converters and DPFs. In addition, nearly 60 percent of registered
buses do not meet the Euro 5 emission standard. Thereis no incentive program for e-buses, and the
public service contract is not designed to support vehicle fleet renewal.

Description or output: Significant modernization of the bus fleet and replacement of old with more
environmentally friendly modes of transportation supported by appropriate regulations and coupled
with an effective incentive program.

Expected outcome: Less pollution and noise, greater livability, and better health.

Costs: High, minimum €101 million cumulatively by 2030 (~12.6 million annually over 8 year period)
to cover costs of the incentive program that should enable targets set in Scenario 4 to be reached.
The scenario assumes a 5 percent share of e-buses in the total fleet and replacement of Euro 3
buses and under with Euro 4 buses and up. The proposed incentives are based on practices across
the European Union and local purchasing power and are not overly ambitious. They include subsidies
for purchasing new vehicles and retrofitting old buses and converting them to CNG or electric and
tax benefits. The eventual reduction in revenues from taxes is not accounted for. Incentives should
be combined with extended public service contracts to enable longer loan repayment periods for
private companies and thus make this goal more feasible.

The incentive scheme can be gradually relaxed as the number of buses approaches the targets.
Detailed assumptions and calculations behind the proposed incentive program are givenin section 5.2.1

Extend public service contracts to a period of 12 to 15 years and include a clause on greening the

Activity 4.1

fleet that also applies to public operators

With their contracts extended, private operators will have more funds available for procuring EVs.
Purpose The clause on greening the fleet by 2030 is expected to increase the number of vehicles with higher
emissions standards and EVs. Public operators should commit to the same targets.

Extend duration of public service contracts from 5 to 7 years to 12 to 15 years. In financial terms, the
annual effects of this measure should be similar to those of a conventional loan for the purchase of a
Euro 6 diesel or CNG bus. Longer contracts would provide certainty on the return of investments and
Description justify higher expenditures for electric and modern busses. When bidding for a public transportation
service contract, a private operator will commit to having a minimum 5% share of e-buses and up to
an 80% share of buses that meet Euro 6 emission standards or CNG by 2030.?

Public transportation operators would have to meet the same requirements on fleet composition.

Responsible

authority Local governments

Activity 4.2 Introduce incentives for fleet modernization and retrofitting program

Purpose Stimulate the transition to e-buses and replacement of old vehicles.

The incentive program as described in section 5.2.1 proposes:
. 15% subsidy for purchasing e-buses

10% subsidy for retrofitting existing buses to e-buses or CNG buses

10% subsidy for purchasing CNG buses

Progressive motor, registration, and import tax reduction based on CO, emissions

Progressive value-added tax reduction rate based on CO, emission reduction

Electric bus charging station procurement and installation subsidy, based on charging capacity,

Description

and combined with vehicle purchase
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Responsible

Ministry of Finan | | rnment
authority inistry of Finance, local gove ents

Activity 4.3 Optional: Procurement of e-buses through government programs or initiatives

Economy of scale - larger volumes of procurement should lead to a lower price per bus, better main-

P
urpose tenance, and extended warranty.
The government procures buses on behalf of interested parties for a country-wide program. Buses
will be delivered to operators who apply for the program, who will pay the vehicle price minus the
I amount deductible under incentive and tax schemes.
Description

Procurement of a large number of buses should lead to a cheaper price per unit, larger maintenance
capacities, and better contractual conditions including extended warranty. A uniform approach
across the country should facilitate transfer of knowledge.

Responsible

authority Ministry of Finance, local governments

Activity 4.4 Optional: Introduce e-bus leasing companies

Reduce the capital cost of new CNG buses and e-buses and transfer maintenance services to leasing

Purpose .
companies.
The government should offer interest-free loans for financing large, financially stable leasing com-
L. anies.
Description P

Many private operators employ a small number of maintenance workers; maintenance contracts will
help them cut capital and operating costs without jeopardizing transportation safety.

Responsible

authority Local governments

a. The typical cost of a Euro 6 busis€250,000 and of an e-bus is€550,000.

Timeframe: All activities can start within a year, programmed for eight-year period. Depending on
interest, the incentive program could be updated within this period.

6.5.5. Decarbonizing passenger cars

Current condition: The passenger car fleet is 15 years old on average, with a high proportion of
vehicles with engines that do not meet Euro 4 emission standards. With the forecast growth in
number of cars, the passenger car fleet will pose serious health threats if they all have internal
combustion engines.

Description or output: Scenario 4 (Balanced) assumes fleet modernization that will result in 5
percent share of EVs by 2030 and significant restructuring of the vehicle fleet composition. The
subvention program currently actual in the country cannot be expected to lead to a significant change
as described in section 5.2.2. A mix of a moderately ambitious incentive program and proper market
regulation could lead to full renewal of the passenger vehicle fleet. To achieve a 5 percent share,
the budget for subsidies and retrofitting must be substantially increased. Based on the incentives
offered across the European Union, subsidies for BEVs should be increased, subsidies for companies
and individuals should be equalized, and taxes should be reduced. Details of the basic implications of
Scenario 4 and the incentive program calculation and proposal are presented in section 5.2.2.

Expected outcome: Less pollution and noise, greater livability, and better population health.

Costs: High, €110 million cumulatively by 2030 (~€13.5 million annually assuming eight-year program)
to finance the incentive scheme.

A Pathway to Decarbonization of the Vehicle Fleet in Serbia and the Role of Electric Mobility
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Activity 5.1

Purpose

Increase subsidies for purchasing EVs and fleet renewal

Accelerate replacement of old cars with Euro 4-plus standard vehicles and EVs.

Description

Increase state subsidies for purchase of BEVs. Keep the same subsidy for HEVs. In parallel,a smaller
budget for subsidies should be introduced for the purchase of new Euro 6 vehicles. Subsidies for
companies and individuals should be equalized, with the exception of taxi services. Additional
support for replacing old vehicles under Euro standards and buying Euro 4-plus vehicles should be
provided through interest-free loans. With the number of vehicles increasing, consider withdrawing
subsidies for HEVs and Euro 6 vehicles.

Summarized incentive program for passenger cars is given below:

¢ €8,000 for new BEV passenger cars and vans
o €4,500 for new PHEV and REEV passenger cars and vans
* €2,500 for new hybrid electric passenger cars and vans with emissions up to 140 g of CO,/km

e €1,500 for new Euro 6 vehicles and for retrofitting cars with engines below Euro 4 emission
standards

o Maximum 50% or €200 subsidy for purchase and installation of home chargers

o Targeted maximum€20,000 charging station procurement andinstallation subsidy for taxi fleets
o Tax on vehicles based on amount of pollution, mostly CO, emissions, rather than the engine size
. Exemption of BEVs from registration, road, and import taxes

. Reduction in transfer tax for private vehicle owners for scrapping units that do not meet Euro 3
standards

o Interest-free loans of up to €3,000 for purchase of vehicles that meet Euro 4, 5, and 6 emission
standards and EVs to people scrapping vehicles that meet Euro 3 and lower emission standard

o Strict technical inspection for annual registration renewal

o The detailed subsidy scheme and calculations behind it are presented in section 5.2.2.

Responsible
entity

Purpose

Ministry of Finance

Activity 5.2 Strict technical inspection for annual vehicle registration renewal

Accelerate replacement of old cars with Euro 4-plus and EVs.

Description

Rigorously enforce existing regulations and amend them to be more in line with EU regulations.

Responsible
entity

Activity 5.3

Purpose

Ministry of Internal Affairs

Encourage companies to renew their fleets.

Accelerate replacement of old cars with Euro 4-plus and EVs.

Description

Private companies should be offered the same subsidy scheme as presented in activity 5.1, with the
exception of taxis. Taxi service subsidies for BEVs should be at least€9,000. The government agency
or office responsible for the vehicle fleet should restrict future public procurement to EVs and Euro
6 vehicles. A similar requirement should be applied to local governments and public companies and
national and local level.

Tax benefits for companies that purchase new EVs or Euro 6 vehicles.

Responsible
entity

Activity 5.4

Purpose

Ministry of Finance

Optional: Help car rental or leasing businesses modernize their fleets.

Accelerate replacement of old cars with those meeting Euro 4-plus standards and EVs.

Description

Financial subsidies and soft loans for purchasing new EVs, as mentioned under activities 5.1.and 5.3.

Responsible
authority

Ministry of Finance
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Timeframe: The incentive program could be updated within a year projected to last for 6 to 8 years.
It could be adjusted after several years, depending on its success.

6.5.6. Decarbonizing freight (including urban logistics)

Current condition: Freight companies, including urban logistics companies, use old vehicles. Some
urban delivery companies have replaced some of their vehicles with e-bikes and e-vans. There is no
focused government support program.

Description or output: A mix of an incentive program and appropriate market regulations will lead
to modernization of the truck fleet and replacement of vehicles with more environmentally friendly
vehicles. A fleet of 292,495 vehicles of all kinds will be in operation in 2030 in interurban, urban,
and suburban areas. Development of a targeted subsidy scheme for electrification of high-mileage
vehicles, including fleets of taxi companies, urban logistics companies, and central and local
governments, can significantly increase the number of EVs, and electrification of a relatively small
number of vehicles can improve air quality. The main assumptions behind the proposed action are
givenin section 5.2.3.

Expected outcome: Less pollution and noise, greater livability, better population health.

Costs: Medium, Anincentive program for replacing old vehicles. Based on the available case studies,
a scheme offering €5 million over the next several years should be sufficient to start.

Activity 6.1 Subsidies for freight companies including city logistics and taxis

Purpose Accelerate replacement of old vehicles.

The incentive program includes:

e €£8,000 subsidy for new battery electric vans up to 2.5 tonnes for companies active in urban
logistics or related services

e €12,000 subsidy for new battery electric vans above 2.5 tonnes for companies active in urban
logistics or related services

* €500t0€1,000 subsidy for new commercial e-cargo bikes

o Targeted maximum €20,000 charging station procurement and installation subsidy based on

Description

charging capacity at logistics companies’ depots when combined with vehicle purchase and
after a certain number of EVs in the company fleet
o Subsidies for expanding production local (cargo) e-bike manufacturing.

Responsible

Ministry of Fi
authority inistry of Finance

Timeframe: The program could within a year and last for 6 to 8 years. Depending on its success, it
could be adjusted during implementation.

6.5.7. Deploying charging network

Current condition: There were an estimated 52 electric chargers in Serbia in 2021. While
the number increased since then, there are no national targets or requirements for charging
infrastructure deployment, which has limited installation of appropriate charging network, slowing
EV uptake.

Description or output: A sufficient number of charging stations installed and number of BEVs
increased.

Expected outcome: Less pollution and noise, greater livability, and better population health. An
adequate network would be essential in providing a base for market development.

Costs: High
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Activity 7.1 Subsidies for charging station deployment

Purpose Establish a solid charging network across the country to facilitate EV adoption.

Introduce subsidies for deployment of public charging stations covering purchase and installation
costs: maximum €10,000 or 30% for an alternating current charging station and €20,000 or 30% for
adirect current charging station

b ioti Introduce maximum 50% or €200 subsidy for purchase and installation of a home charger.
escription
Introduce maximum 50% or €400 subsidy for purchase and installation of workplace chargers with

multiple connectors.

Optional: Offer additional corporate tax deduction for installation of public and private charging
stations.

Responsible

authority Ministry of Finance

Timeframe: The program should start immediate upon update of relevant regulatory and strategic
documents,andlastfor 6to 8 years.Dependingonresults,itcould be adjusted duringimplementation.

6.5.8. Implementing social and awareness raising measures

Current condition: Not all benefits of EVs are known, and the common understanding is that they are
too expensive for the average household. There is no national promotion program raising E-Mobility
awareness in Serbia, and social awareness of E-Mobility is still at an early stage.

Description or output: Targeted awareness raising and outreach campaigns should be implemen-
ted continuously. Campaigns should focus on promoting E-Mobility among citizens, highlighting
the environmental and economic potential and social benefits and making entering the E-Mobility
market attractive to alarger pool of potential customers. Moreover, E-Mobility -related services can
become profitable business opportunities, enhancing the attractiveness of spreading E-Mobility.
Special focus should be on introducing E-Mobility at touristic sites and natural parks and resorts.

Expected outcome: Better environmental and population health. Citizens have been making
environmentally aware purchasing decisions, with clear understanding of their role in protecting the
environment. Public opinion has been shifting in favor of EVs, resulting in more EVs being sold (new
and used). Not only will electrified fleets at touristic and natural resort locations serve as promoters
of E-Mobility , but visitors to popular tourist sites will also have the opportunity to see E-Mobility
solutions at those locations and thereby obtain a better perception and understanding of E-Mobility.

Costs: Low - would maybe support awareness-raising campaigns and outreach campaigns based
on international experience. For the initial phase, €1-1.5 million over a few-year period would
suffice.

Activity 8.1 Social and awareness raising measures

Purpose Raise awareness of green vehicles and renewable energy to encourage environmentally aware
purchasing decisions.

Description Awareness raising and outreach campaigns on green vehicles and renewable energy at all levels.
Betterunderstanding oftheroleandimportance of EVsinterms of efficiency,economy, environmental
protection, and human health. Some possible measures:

o Launch targeted, data-based (using profiling) social media and billboard campaigns (especially
in urban areas and along highways) highlighting potential environmental and economic benefits
of E-Mobility.
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Activity 8.1 Social and awareness raising measures

Description . Visible marking/labling government EV fleets and urban logistics and public transportation EVs
to increase visibility of E-Mobility.

o Increase visibility of charging stations across the country, such as green paint in parking lots and
well-designed, appealing charging stations.

o Introduce green license plates for BEVs, PHEVs, REEVs, and FCEVs to make them distinct and
more visible.

o Conduct awareness-raising and professional conferences, technical fairs, and expositions on
E-Mobility -related topics.

o Promote E-Mobility in tourist areas and environmental protection areas, highlighting the
environmental benefits of spreading E-Mobility primarily through information points and
stands, events, and EV renting opportunities, with the help of the Ministry of Trade, Tourism, and
Telecommunications

Responsible Various: Ministry of Environmental Protection; Ministry of Energy and Mining; Ministry of
authority Construction, Transport, and Infrastructure; Ministry of Trade, Tourism, and Telecommunications

Timeframe: The program should start immediately and last for 6 to 8 years. Should be revised every
few years and adjusted or extended as it shows needed.

6.5.9. Investing in human capital, industry, and research and development

Current condition: Familiarity with E-Mobility within academia and businesses is still low.
Description or output: Support innovative projects and research and development of EV-related
industries. Line ministry programs should include projects for development of innovative and
sustainableentrepreneurship,the ecosystems,theindustry,andinnovationinfrastructurefor projects
related to E-Mobility , with grants to support and promote the transition to electric transportation.
Consider providing stronger support to local companies producing EVs and e-bikes.

Expected outcome: Strengthen human capital and create new modern businesses.

Costs: Low, based on international experience, for initial research and start up activities, €1 million
to €1.5 million should suffice.

Activity 9.1 Intensify research programs on E-Mobility , innovation, entrepreneurship, and competitiveness

and support the industry

Purpose Strengthen human capital and create modern businesses.

Some possible activities include:

. Establishing a smart city research center

. Initiating and designing upskilling programs for car mechanics to build competency in repairing
EVs and reusing batteries, with involvement of local and international market players (e.g. EV
dealers and original equipment manufacturers) and professionals to design a curriculum in line
with industry standards and quality requirements

Description . Introducing E-Mobility into curriculums of relevant universities, such as electrical engineering,
automotive engineering, urban planning, and transportation engineering

. Initiating E-Mobility -related research and development activities at universities and research
institutes in collaboration with local and international industry players, including those
participating in battery reuse and recycling.

. Initiating a program for funding Serbian industry, start-ups, and small and medium-sized
enterprises (planning to be active) in the E-Mobility market

Responsible

authority Ministry of Education, Science, and Technological Development

Timeframe: The program should start immediately and continue over years. Should be revised every
few years.
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6.5.10. Shifting to electric transportation modes (rail, trams, trolleybuses, e-bikes)

Current condition: Road transportation is the dominant mode of transportation in Serbia. Only a few
cities have trams; the rest rely on bus fleets. Rail covers a small share of transportation.

Description or output: Improve railway services and electrify rail lines. Once performance is imp-
roved, promote trains as an environmentally friendly transportation mode. Promote the transition to
public transportation in urban areas. Assess whether there is potential to introduce more tram lines.

Expected outcome: Less pollution and noise, greater livability, and better population health.

Costs: High - substantial infrastructure investments required for railway modernization and
deployment and extension of tramlines. Public transportation services must be revisited, and service
must be improved and adjusted to user needs.

Activity 10.1 Promote and electrify suburban railway system

Purpose Support shift to greener transportation modes.

Reconsider opportunities for electrification of main corridors and enhancement of railway within

Description urban areas (e.g., Belgrade, Nis, Novi Sad).

Responsible Ministry of Transport, Construction, and Infrastructure

authority
Purpose Support shift to greener transportation modes.
Description Extension or re-deployment of tramway network could be assessed for cities where economically

justifiable (e.g., Belgrade, Kragujevac, Paraéin-Cuprija-Jagodina linear corridor, Ni§, Novi Sad, Subotica)

Responsible

. Ministry of Transport, Construction, and Infrastructure
authority

Activity 10.3 Finalize sustainable mobility plans

Purpose Support shift to greener transportation modes.

Cities should complete sustainable mobility plans or modify existing plans to determine feasibility
Description and viability of shifting to public transportation and increasing E-Mobility. Cities will harmonize
plans with the national strategy and coordinate financial shares at the local and national levels.

Responsible Ministry of Transport, Construction, and Infrastructure

authority
Activity 10.4 Support public transportation
Purpose Support transition to greener transportation modes.

Reassess public transportation services and adjust to user needs. Increase level of service and
Description promote public transportation. Discourage use of private vehicles where high-quality public
transportationis available.

Responsible

authority Local governments

Timeframe: These activities will take a long time to implement but preparatory planning activities
should start immediately.

6.5.11. Decarbonizing electricity generation and ensuring power grid adequacy

Current condition: Less than one-third of total electricity generation is from renewable sources.
Although some decarbonization measures have been introduced (e.g., green premiums), Serbia did
not achieve its renewable energy targets for 2020.
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Descriptionoroutput:Spreadingof E-Mobility anddecarbonizationshouldbeparallelgoalsinevery
country and require synchronized measures. Mass EV adoption and decarbonization of electricity
generation according to the renewable energy directive will require significant commitment from
thegovernmentandthe energysector. Consequently,anupdated,comprehensive decarbonization
strategy, including E-Mobility development, is needed to maximize the benefits of E-Mobility
adoption.

To allow for alarge increase in EVs, the grid must be upgraded. The companies involved in charging
infrastructure deployment highlight that finding a suitable location with sufficient energy supply
for charging stations is complicated. In the absence of up-to-date information on grid conditions,
it is difficult to evaluate grid adequacy. First, grid conditions must be comprehensively evaluated,
and a progress report on the 2016 Energy Sector Development Strategy must be written. Then, a
comprehensive grid development strategy must be developedinaccordance with the E-Mobility and
decarbonization strategy targets. In the medium term, pilot projects on smart charging, including
bidirectional charging, must be implemented to prepare the grid for large-scale uptake of EVs.

Expected outcome: E-Mobility uptake and decarbonization acting as interactively accelerating
forces. The grid is adequate and flexible to accommodate a higher rate of EV uptake. As the share
of green energy increases, decarbonization becomes the key benefit of E-Mobility , and E-Mobility
supports decarbonization.

Costs: High
Activity 11.1 Decarbonize the energy mix
Purpose Green the energy mix.

Develop a plan or strategy to ensure that decarbonization goals by 2030, as described in the EU
Description Renewable Energy Directive and including a 40% (up from 32%) share of renewable energy in gross
final electricity consumption and a 13% share of renewable energy in transportation, are met.

Responsible
authority

Activity 11.2 Ensuring power grid adequacy

Create an environment that will enable installation of a charging network across the country to allow
for greater EV adoption.

Ministry of Energy and Mining

Purpose

Comprehensively evaluate distribution grid conditions to obtain up-to-date information on capacity
for accommodation of the charging infrastructure and additional renewable sources.

Develop a grid development strategy considering previous reports and in accordance with planned
E-Mobility and decarbonization strategies. Consider including at least the following definitions in
the decarbonization framework and the grid development strategy: smart metering system, smart
Description charging, bidirectional charging.

Pilot and introduce time-based incentives for EV charging to motivate end users to charge their
vehicles when the share of renewable energy in the electricity mix is at its daily peak.

In the medium term, develop a regulatory and technical framework and launch pilot projects for
controllable home and public charging solutions, including smart charging and bidirectional charging
to balance electricity demand at peak times.

Responsible

i Ministry of Energy and Mining
authority
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6.6. Roadmap summary

Table 34 is a comprehensive list of all activities and the timeline. Not all activities are equally important at this stage. The most critical
ones are marked green. All these activities except 1 and 2 are expected to continue, so only the time when an activity should start or be
conceptualized is marked; arrows indicate they will continue until 2030.

Table 26: Roadmap summary - list of all activities and timeline

2027 2028 2029 2030 2031 2032

No. Activity or action 2024 2025 2026

Developing an adequate regulatory framework

Developing an adequate planning framework

\

Decarbonizing bus fleet
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Table 26: Roadmap summary - list of all activities and timeline

4.3 Optional: Procure e-bus fleets through government initiatives

4.4 | Optional: Introduce e-bus leasing companies

\ /

5) Decarbonizing passenger car fleet

5.4 Optional: Help car rental and leasing companies renew their fleets

\

6 Decarbonizing freight including urban logistics

\/

7 Deploying charging network

7.1 Provide subsidies for deployment of charging stations

\

8 Implementing social and awareness raising measures

8.1 Raise awareness of social measures

\

9 Investing in human capital, industry, and research and development
91 Intensify research programs on E-Mobility , innovation, entrepreneurship,

’ and competitiveness and support industry _
10 Shifting to electric transportation modes

(e.g., rail, trams, trolleybuses, e-bikes)

10.1 | Promote and electrify suburban railway system

10.2 | Extend urban railway systems

10.3 | Finalize sustainable mobility plans

10.4 | Support public transportation

11 Decarbonizing energy mix and ensure adequacy of power grid

11.1 | Decarbonize energy mix

11.2 | Ensure adequacy of power grid

79

A Pathway to Decarbonization of the Vehicle Fleet in Serbia and the Role of Electric Mobility



80

7. Conclusion and
Final Recommendations

Serbia is at the beginning of its decarbonization journey. The challenges are excessive reliance
on fossil fuels, especially coal in electricity generation; the abundance of old vehicles with high
emissions and poor fuel economy; and the decreasing popularity of public transportation.

The obsolete fleet is unevenly represented throughout Serbia. Almost 96 percent of passenger
cars did not meet Euro 6 emission standards in 2019. The situation in Belgrade is somewhat better
but still unsatisfactory, with 82.7 percent of passenger cars not meeting Euro 6 standards. In 2018,
the dominant means of urban public transportation in 50 cities was buses, of which 90.2 percent
were powered by Euro diesel. Electricity generation in Serbia relies up to 50 percent on coal-fired
thermal power plants, with 13 percent from renewable sources such as hydroelectric, wind, and
solar. The national power utility company Elektroprivreda Srbije, which dominates the electricity
market, owns all large generation facilities, with a share of 97 percent.

If deployed well, E-Mobility can contribute to decarbonization. In addition to reductions in local air
pollution and GHG emissions, greater E-Mobility uptake would have additional benefits, such as
less noise and pollution, grid balancing, and greater energy efficiency of the transportation sector.
Considering the age of Serbia’s fleet and the desired decarbonization targets, E-Mobility can help
the country reach these goals, although given the energy mix, it should be deployed carefully, and
pricing and charging strategies should be adjusted to yield maximum benefit.

E-Mobility practices in the European Union and neighboring countries were assessed and presen-
ted. The status of the mostrelevant E-Mobility enablersin Serbiawas analyzed,and main constraints
were identified. Based on market characteristics, various vehicle fleet decarbonization scenarios
were assessed, and those that are most realistic for Serbia were selected to set targets for the
proposed roadmap. In addition, following relevant EU directives and the local context, solutions
for governance structure and the market model, including pricing and a charging strategy, were
proposed. Finally, these recommendations were structured in the form of a roadmap that could be
easily followed.

The report was prepared in 2022. While certain advancements have been made, all proposed
activities and targets are still relevant and should be addressed to create flourishing transportation
decarbonization and electrification ecosystem. To achieve the targets, the government of
Serbia should immediately begin to define and regulate the E-Mobility market and increase the
budget and scope of the subsidy program (including incentive programs for buses and logistics
companies). In addition to the potential to reduce air pollution and improve livability, E-Mobility
can provide benefits such as job creation in new businesses and research and innovation, although
there are several challenges such as the coal-dominated energy mix, overall cost of EVs, stability of
electricity prices, and the environmental impact of the E-Mobility lifecycle, for example, recycling
old batteries. A SWOT analysis revealed that the E-Mobility market in Serbiais in the early stages
of development and that there are various opportunitiesif E-Mobility is properly and systematically
deployed and identified challenges are addressed in a timely manner.



At the time of this report, a governance structure and market model have not been established.
No planning or strategic framework for the national policy has been established in terms of setting
national targets for E-Mobility. The regulatory and legal framework is insufficient for the opening of a
new electrifiedtransportation market. Therelevant EU directives have notbeen fullyincorporatedinto
national legislation. Research and scientific innovation projects are at an early stage of development.
Training of personnel working with E-Mobility has not begun, and relevant educational programs
have not been added to school curriculums. (Only the School of Electrical Engineering, University of
Belgrade, has study modules addressing this matter under doctoral studies.)

An incentive program is in place but is not ambitious enough and does not have clear targets, but
givenits early stage of development, Serbia canlearn from examples of other countries and adjust the
market model, which will ensure maximum benefit from E-Mobility. Moreover, pricing and charging
strategies can be adjusted to have a minimal negative impact to the grid, in particular given a high
proportion of fossil fuels in the energy mix.

The roadmap is structured to help staff in relevant ministries and local authorities accelerate
deployment of E-Mobility. An appropriate set of measures, typically input values, expected benefits,
and appropriate timeframes,accompany each activity described. Theroadmap proposes atimeframe
for implementing the proposed activities based on the current situation and the level of internal
capacity. Indicative costs are provided as well. Cost estimates show that the budget for the incentive
programs must be substantially increased and the scope extended to drive decarbonization of
transportation and adoption of EVs, including cars, buses, and trucks. Measures contained in the
roadmap are grouped as follows: governance structure and selecting the market model; regulatory
framework update; planning and strategic framework update; actions to promote decarbonization
and electrification of cars, buses, and trucks; and deployment of a charging infrastructure network.
The roadmap also addresses cross-cutting issues and proposes measures on social and public
awareness; human capital, research and development, and technology; and the energy mix and
adequacy of grid capacity. To update the regulatory framework, the roadmap identifies relevant laws
that must be amended and maps out activities for the planning and strategic framework.

The immediate priority is to define the governance structure and the market model and incorporate
them into national legislation. A properly designed market model would create clear definitions of
roles, relations among sector players, responsibilities, and market entry and exit requirements, and
as such will enable creation of a competitive and transparent environment that will ultimately make
EVs affordable to many citizens. In parallel, the budget for supported incentive programs should be
increased and principles clearly defined. Although all types of EVs should be supported, the primary
focus and substantial resources should be dedicated to BEVs. The incentive programs should
target renewal of the bus fleet as the area that could yield the maximum benefit. The government
could consider having an umbrella program for renewing the bus fleet. Subsidies for passenger
cars should continue and increase. Incentives for individuals and companies should be equalized,
with the exception of taxi companies. Incentives should be offered for e-buses and e-trucks. The
incentive programs should also include support forreplacement of vehicles with emission standards
of Euro 4 and below with vehicles with engines with higher emission standards. Incentives should
correspond to clearly set targets (e.g., as defined under Scenario 4) and be regularly monitored. To
facilitate EV adoption, a charging network should be developed as the number of EVs increases.
Grid decarbonization should be synchronized with the increase in EV uptake. Human capital should
be improved, research encouraged, and industry development accelerated.
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The transportation decarbonization and E-Mobility development programis an ongoing, continuous,
reversible process. The proposedroadmap envisagesthat,by 2030, Serbiawillreacha5percentshare
of EVs while the number of vehicles with Euro 3 and below emission standards will be significantly
reduced. It is reasonable to expect that a wave of new battery technologies will combine with
rapidly growing hydrogen technology and enhanced combustion engines. To achieve the projected
decarbonizationtargets, action should be takenright away. The decision on the governance structure
and the market model should be made immediately. The complete process of incorporating selected
approach into national legislation could be done within 6 months up to a year. The incentive scheme
for passenger cars, buses, and trucks should be introduced aggressively and immediately. The tariff
system should be carefully designed to limit damage from an increase in generation of electricity.
If all activities are implemented as suggested, the expected benefits of the proposed actions will
outweigh the cumulative estimated costs.
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