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1. Introduction

With its inhabitants, natural resources, culture and heritage as well as its economic and social
organisations, the City Municipality of Ptuj (hereinafter referred to as the Municipality of Ptuj) holds
the potential to enable the transition to a sustainable, low-carbon, healthy and connected society
through smart, inclusive and future-oriented governance.

The path to such a development is not easy given the current situation, nor is it clearly defined.

With the help of the Climate Roadmap and the active involvement of residents, local organisations
and companies, the Municipality of Ptuj will strive to find a development model that will guide the
municipality and lead it towards the set development ambitions.

The Climate Roadmap for the city of Ptuj (herein the Climate Roadmap) builds on the vision of
sustainable development, which enables the inhabitants to live a good life, maintain a quality
environment and reduce greenhouse gas emissions. Of key importance for the introduction of the
changes necessary for the transition to such development is engaged strategic management that
strives for the given goals and implements them together with the population and the administrative
and business community.

The Climate Roadmap describes the initial conditions and challenges, sets ambitious goals, and
formulates strategies for achieving these goals.

The Climate Roadmap indicates the necessary direction of development of the city of Ptuj in the
context of today's climate science and in accordance with the target policies of the EU and Slovenia
in the period after 2020, which are crucial for attracting investments and drawing European
development funds. The document builds on the content of the Sustainable Urban Strategy of the
Municipality of Ptuj 2015-2025 (SUS), new European political and investment priorities, best practice
examples of global, national, and local strategies for sustainable development and the cooperation
of the local community.

tyategic bosis for
divecting the development

of the city of Ptuyj
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2. Context

In preparation of development guidelines, the Municipality of Ptuj draws from international
development models such as the United Nations Agenda 2030, the European Green Deal and
EU development strategies such as “A Clean Planet for All" and "EU 2030 Climate and Energy
Framework”, sustainable development strategies, low-emission mobility, climate change adaptation
and the EU strategy for the Energy Union. National guidelines included in development documents
are taken into account, such as the Slovenian Development Strategy 20302, the National Energy and
Climate Plan, the Operational Programme for the Implementation of EU Cohesion Palicy, the long-
term strategy for promoting energy renovation of buildings, the Energy Efficiency Action Plan (EE AP)
and Renewable Energy Sources Action Plan (RES AP), the Operational Programme of Measures to
Reduce Greenhouse Gas Emissions (OP GHG) and the forthcoming National Energy and Climate Plan.

By signing the Paris Agreement, Slovenia has committed itself to limit the rise in global temperature
to below 2°C and manage the consequences of climate change. Reducing greenhouse gas (GHG)
emissions requires increased energy efficiency, the transition to renewables, new business models,
the developmentofinnovative solutionsintechnologies, services and products and lifestyle changes.
These development processes form the basis for a more competitive economy and new jobs.

At the global as well as European level, there is a realisation that the Paris Agreement and the
Universal Sustainable Development Goals (UN) cannot be achieved without activating and
connecting cities. The global dialogue under the Paris Agreement encourages cities to increase their
ambitions for climate strategies and action plans, thus seizing the opportunities offered by the new,
breakthrough development model.

The Municipality of Ptuj is aware that it plays an active part in this global dialogue and that its
decisions can have a significantimpact on climate change, quality of life and the environment as well
as on new economic opportunities offered by upcoming systemic changes (energy, construction,
mobility, ICT, agriculture, etc.).

1 Agenda 2030 is a global plan for achieving global sustainable development. It sets out the sustainable development
goals adopted by 193 countries, including Slovenia (2015). The 2030 Agenda comprises 17 interrelated ambitions
and 169 specific goals that address today's global challenges, such as poverty, inequality, climate change, environ-
mental change, peace and justice.

2 In 2017, the Government of Slovenia adopted the Slovenian Development Strategy 2030, the headline development
framework of the country, which puts quality of life for all at the forefront. With five strategic orientations and
twelve interconnected development goals, it lays new long-term development foundations



CLIMATE ROADMAP FOR THE CITY OF PTUJ

10

2.1 EU INSTRUMENTS

In line with the carbon neutral, more balanced and sustainable development trends, the European
Commission has developed the “European Green Deal™, a strategy that sets out an ambitious
package of measures on climate change, environmental protection, the sustainable economy, and
social equality. This will be followed in 2020 by a new European Climate Act, which will include the
goal of climate neutrality by 2050 in European legislation as a legal formal requirement and no
longer just as an ambition. The future multiannual financial framework of regional and cohesion
policy (for the period 2021-2027) is also in line with the EU Green Deal, where the focus of regional
development investments will be on priorities for a “smarter” and “green, carbon-free Europe”
(@mounting to 65-85% of European Regional Development Fund (ERDF) funds).“ Specifically for
Slovenia, this share should be 75% of the ERDF.>

The topics of the Climate Roadmap are directly related to European policies and investment
guidelines in the framework of cohesion policy in the period 2021-2027 and future periods®. The
Climate Roadmap is a supporting strategic document that comprehensively addresses priority
areas and development opportunities related to limiting and at the same time adapting to climate
change. The document supports and extends the Sustainable Urban Strategy of the Municipality of
Ptuj (SUS) in certain topics, with the aim of strengthening the strategic orientations, programmes,
and operations of the municipality in the direction of sustainable development, achieving carbon
neutrality and improving access to investment funds.

It is becoming increasingly clear that climate and green policies will play a key role in channelling EU
investment in the coming period. This is indicated by the European Green Deal, the new cohesion
policy, and the investment priorities of the regional development programme.

The key priorities of European regional development and their connection with the topics of the
Climate Roadmap are summarised below.

Priority: A smarter Europe - Innovative and smart industrial transformation is summarised in the
Climate Roadmap mainly in the chapters “Sustainable economy” and “Sustainable mobility”. The
“Sustainable Economy” section contains goals and priorities that are directly related to smart
specialisation and S&4 priorities” and thus to a specific EU goal: Development of skills for smart
specialisation, industrial transition, and entrepreneurship.

Priority: Low carbon and greener Europe - A clean and fair energy transition, green and smart
investments, a circular economy, climate change adaptation and risk prevention are covered in
the Roadmap in three headline areas. The first section (“Carbon Neutral City") covers measures

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal _en
https://ec.europa.eu/regional_policy/en/2021_2027/

ZMOS information
https://www.eu-skladi.si/sl/dokumenti/po-2020/2019_porocilo-o-drzavi-2019.pdf

N O o Bw

Smart cities and communities, smart buildings, networks for the transition to a circular economy, sustainable food
production, factories of the future, mobility
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to promote: energy efficiency, especially in residential buildings, energy-poor households, the
service sector, and industry; the use of energy from renewable sources, in particular for heating and
cooling; the second section (“Sustainable City") covers measures to increase biodiversity, improve
green infrastructure in the urban environment and improve access to it; pollution reduction and
sustainable water management. The topics of adaptation to climate change, risk prevention and
strengthening resilience in the event of natural disasters are covered in the third content section of
the Roadmap ("Smart City").

Objectives of the Connected Europe priority are summarised in the Roadmap mainly in the chapter
on sustainable mobility, with an emphasis on measures and investment needs that support the
development of sustainable, intelligent, and intermodal mobility.

Investment support for sustainable initiatives will also be available under the InvestEU programme,
which combines 13 European financial instruments and is the successor to the Investment Plan for
Europe, known as the Juncker Plan. InvestEU supports four different sectoral areas, including project
financing in the fields of sustainable energy, digital connectivity, transport, the circular economy,
water, waste, and other environmental infrastructure.®

‘Vr'\oﬂf‘es

A smarter Europe

Low carbon
and greener Europe

8 https://ec.europa.eu/commission/priorities/jobs-growth-and-investment/investment-plan-europe-juncker-plan/
whats-next-investeu-programme-2021-2027_en

11
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3. Purpose and Structure
of the Roadmap

The purpose of the Climate Roadmap is to provide a strategic basis for directing the development
of the city of Ptuj, which is, together with the municipality, run by numerous organisations and
civil society. It is therefore a development document that indicates the necessary direction of
developmentin the context of today's climate science, European and national policy, globalambitions
for sustainable development and investment opportunities.

The process of preparing the Roadmap is based on an expert understanding of climate issues
and European policies; understanding the current context of development in the municipality and
recognising its potential; on co-creation of content priorities with the local community as part of
thematic workshops (Ptuj Vision 2048, City for Nature); existing European and national development
guidelines and in accordance with scientific findings and guidelines.

Animportant feature of the Roadmap is that it opens space for debate, especially in the direction of
upgrading objectives and more precisely defining priority areas and goals. The Roadmap represents
a comprehensive set of topics, for which detailed action plans will be needed that will implement the
indicated measures and guide the further development of the city. The Roadmap is meant as a living
document that needs to be updated according to local needs, the development of technologies,
knowledge and policies.

The commitment to the goals of sustainable, climate-friendly development indicated in the Climate
Roadmap is reinforced in the Municipality of Ptuj with other existing strategies and programmes
of the Municipality: Sustainable Urban Strategy 2015-2025 (SUS), Local Energy Concept (LEC),
Municipal Environmental Protection Programme (MEPP), Integrated Transport Strategy (ITS),
Walkability Strategy for the City of Ptuj.

Table 1: Related existing strategies and programmes of the Municipality of Ptuj

Sustainable Urban Strategy 2015-2025 (TUS)

Local Energy Concept (LEK)
CLIMATE

ROADMAP Municipal Programme for Environment Protection

Comprehensive Mobility Strategy (CPS)

Walkability Strategy for the City of Ptuj

13
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The Climate Roadmap highlights strategic orientations, goals, priority measures and indicators
that will be of key importance in promoting climate-neutral, sustainable development. In this way,
the Climate Roadmap serves as a framework for the preparation of detailed action, project and
investment plans.

The Climate Roadmap comprises 3 headline strategic directions that lead to the goal of making Ptu;:

= A carbon neutral city
» A sustainable city
» A smart city

Each strategic direction is divided into several target areas defined by at least one goal. One or more
progress indicators are set for each goal. They are quantitative and semi-qualitative (process) in
nature.®

Each target area is described on the basis of baseline conditions, local and global challenges and
potential solutions.

The table below shows the basic framework of the Climate Roadmap. An extended framework,
including objectives and indicators, is provided in Annex 1.

Table 2: Content framework of the Climate Roadmap

AMBITIONS

Sustainable Energy

CARBON
NEUTRAL CITY Green BuiIdings and Infrastructure

Sustainable Mobility

Health and Well-being of the Citizens
SUSTAINABLE
CITY Functionality of Ecosystems and Biodiversity

Sustainable Economy

Adapting to Climate Change
SMART CITY

Connectedness and Collaboration

9 The use of indicators to measure progress has the following role:

- to support informed decision-making at strategic and project level,

- to promote the successful implementation of city-funded activities,

- to support city-funded activities, and

- transparency of projects and operations carried out with public funds.
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The Climate Roadmap represents the basis for drawing EU and state funds in the new financial
perspective, as it covers the topics to which a larger share of EU investment funds will be directed.
With its content, it represents support in strategic planning and management, a basis for the
promotion of cross-sectoral cooperation and support for the development of capacities that will
guide and enable climate-friendly development.

The Municipality of Ptuj will be able to implement the development goals of the Climate Roadmap
within the framework of integrated territorial investment programmes; other thematically and
strategically related development programmes and projects at the European, national and local
level; private investment; and through the structuring of group investment projects to be covered
by the private, charitable and crowdfunding sectors.

The Municipality of Ptuj is aware that an integrated development breakthrough can only happen if
all actors (municipality, residents, companies, and other organisations) are involved and participate
in the process. The Municipality of Ptuj will play a key role in establishing this cooperation and in
initiating changes.

Three core directions

Carbon
neutral city

Sustainable city

\> Smart city

15
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4. Enablers of Change

Cities will successfully develop into sustainable, low-carbon, sustainable, inclusive and healthy if
they manage to create good conditions and processes for the necessary changes. The reference
framework to encourage thinking about this is the diagram below.

w.mg{,
DI?‘ ‘E% @,‘-;\mlﬂ:,g-ﬂ%}
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£
N
3 & 9
Part pgd® %, jeoe®

Source: Thriving Communities (https://cutt.ly/ljaEked)

Inthis Thriving Communities framework 12 basic conditions for the introduction of major but necessary
social changes are presented. These conditions are divided into four key areas and are explained in
more detail below.

4.1 Collaborative Communities

Collaboration across communities must be the foundation for agreeing on shared goals and
implementing the most effective ways of achieving them.

17
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Communication is the foundation of collaboration. We have more communication than ever, and yet
communities areincreasingly struggling to communicate effectively between citizens, social groups,
organisations, businesses and governments. Better communication with each other is essential for
other forms of collaboration to develop.

Citizen co-creation is essential for the process of designing strategies, change processes, actions,
management models and indicators for evaluating progress. This needs to go far beyond typical
consultation and engagement, into processes that are fully inclusive and that really share ownership
of plans and outcomes long-term.

Collective management structures are essential for the long-term collaborative ownership of
community assets. Most communities already have some mix of local government, agencies, public
utilities, NGOs and co-operatives. These need to be built on with models that prioritise equity and
inclusiveness - redistributing power and value as needed.

4.2 Enabling Economies

Too often the economy is still talked about like it is the ends in itself, rather than a means to help us
collaborate, prosper and live well. Many aspects of the economy as it is today are proving barriers
to progress rather than enablers. While cities certainly need to find ways to harness the power
of financial capital at a new speed, scale, and purpose; we believe three key economic areas need
focused work in support of transformational change.

Using Business Models that are designed to enable successful project delivery, maximise the
benefits to the community and drive equity and prosperity long-term. Where current models are
not doing this, they need to be challenged, redesigned, or replaced. These link closely to collective
management models.

Transformative Investment: Aligning needs for investment through modelling of the overarching
investment case for transformational action; aggregating local assets with both project capital
needs and operating resource needs; then matching this demand to supply through local financial
mechanisms that bring together investment from a blend of public, private and community capital
investment partners. This creates strategic investment in what is really needed for transformation
- with the efficiencies of standardisation, scale, and a systemic long-term view.

Economic Structures in our communities need to be reshaped so that the local economic context
better enables scaling of transformational change activities over time. In many cases the benefits of
change, and thus potential revenues, would not accrue to those actors in the community who would
bear the most costs in today's economy. This undermines opportunities for both capital alignment
and viable business models. Innovations in the structural economic context might include shifting
taxes from ‘goods' to ‘bads’, shifting subsidies from ‘bads’ to ‘goods’, a universal basic income, local
banking and/or local currencies.
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4.3 Smarter Systems

‘Smart’is also often used today with the sense that it is an end rather than means - with many cities
especially striving to be ‘Smart Cities'. But generally, the value from ‘'smarter’ data and associated
digital technology systems comes from them helping us to do something more effectively. They
enable improvements in the community systems from which citizens finally derive real value. As
such we see smarter systems as an enabler area.

Data Commons should be the key principle of local data governance. This requires a citizen-centric
ownership and management approach to ensure that the systems making data available for broader
communal use safeguard privacy protection and equitable value distribution. This builds the trust
needed for useful data sharing.

Interoperability standards for data systems ensure efficient sharing and use of data across the
community. This maximises opportunities for ‘'smartapplication’ innovation and thus value-creation.

Smart Applications use available data to help us to optimise strategies, actions, information sharing,
real-time guidance, and operations management. This adds value for both decision makers and
citizens in their daily lives and planning for the future.

4.4 Municipal Momentum

Completing the enablers circle, we come to the area of local government, governance and
municipalities. Local government can, and must, play a critical role in enabling change. Municipalities
may also play a leading role in anchoring the change process, or not - as generally they are not set up
to do so, but that is a discussion for another day. As a key enabler, municipalities can drive:

Procurement strategies and processes that accelerate investmentin transformation and use public
buying power to nurture innovation, alignment and as a seed for the scale of investment needed.

Policy interventions such as strategic and spatial planning and local regulations, which accelerate
innovative actions, enable new business models, reducerisk for capital partners, ensure transparency
and influence necessary behaviour changes.

Organisational Readiness. Most municipalities today are not set up to nimbly drive transformative
action in their community. Municipalities need to reprioritise and reorganise their human resources
to play the strongest role they can, while supporting wider cross-community organising and
management models that build more Collaborative Communities.

19



3 Y B
i A RREL i
2 AR e

= P i

!
i
| w
- v - o
e | # e
— # f
i

Y T
e &
< _ff,:_?

LA




<Eit Climate-KIC

5. Climate Change and
Sustainable Development

The Municipality of Ptuj, like all other cities and regions, is involved in global events and pressures
that are manifested at the global and local level.

The socio-economic model of development we are currently pursuing is unsustainable, as evidenced
by exceeded planetary boundaries and the fact that we are currently consuming more resources
than the Earth can provide.”

Current global development model

» 2 Earths «
per year by 2035

Today our
resource consump-
tion exceeds what

Earth can regenerate
in a year by a factor

In the past
we us less resources

than the Earth able to
regenerate in
avyear

» Return
to 1 Earth «
per year by 2035
We use more than the Earth can provide
(Circular Change, 2017; based on: Seler Larsen - Boston
Consulting Group, 2017)

The consequence of the current model of development is the destabilisation of biochemical and
biophysical systems that regulate the metabolism and regeneration of matter and ecosystems on
this planet. Alarming areas are biodiversity loss; increasing intake of nitrogen and phosphorus in the
form of fertilisers (into the biosphere and oceans); climate change; and change of land use.

The constraints we face as a society and the growing pressures on natural resources and systems
make it clear that we need radical change.

The University of Leeds research project “A Good Life for all Within Planetary Boundaries” confirms
the thesis that currently, no country in the world meets both ecological and social criteria that would
satisfy the ambition of a good life within ecological boundaries.™

According to the indicators of this framework, Slovenia achieves quite positive social results, while
according to environmental indicators, it is at the very top in terms of unwanted surpluses, similar
to other European countries. According to the collected data, Slovenia exceeds the viable thresholds

10 http://www.vlada.si/fileadmin/dokumenti/si/projekti/2016/zeleno/Kazipot_prehoda_v_krozno_
gospodarstvo.pdf

11 https://goodlife.leeds.ac.uk/; https://www.kateraworth.com/2018/12/01/doing-the-doughnut-at-the-g20/

21
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of all environmental indicators, except for indicators related to the quality and quantity of water
resources. At the level of social indicators, Slovenia achieves positive conditions in 9 out of 11
categories.

To address global challenges such as climate change, migration pressures, biodiversity loss, reduced
ecosystemfunctionality and social inequality, communities need new ways of managing, connecting,
and living that our planet and society can sustain in the long run. Our generations face the challenge
of drastically reducing greenhouse gas emissions over the next 20 to 30 years. Achieving this goal
will require radical changes in many areas, happening simultaneously and faster than ever before.™

City administrations have a key role to play in determining critical priority measures and enabling
stakeholder participation to prepare incentives and investments and build infrastructure that will
ensure a systemic breakthrough into a new development model.

12 Transformation, in time, EIT Climate-KIC strategy 2019-2022
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6. Climate Roadmap

6.1 A CARBON NEUTRAL CITY

The Carbon Neutral City chapter contains three target areas: sustainable energy, green buildings and
infrastructure and sustainable mobility and the related objectives summarised in the spreadsheet
below.

OBJECTIVES

Elimination of fossil fuels in the local district heating energy system until 2050

Extension of district heating, especially to areas where the use of
fossil fuels prevails

Monitoring and reducing final energy consumption in accordance with national
and EU objectives

Monitoring and reducing co2 per person emissions in accordance with national and EU

objectives

Establishment of local power energy systems for electricity production (public sector)

Reduction of energy poverty in the municipality
GREEN BUILDINGS and INFRASTRUCTURE

CARBON Reduce greenhouse gas emissions in buildings by 70 percent by 2030

NEUTRAL Achieving the carbon neutrality of public buildings by 2050
CITY Active management of public real estate

Renovation and use of an existing building fund
SUSTAINABLE MOBILITY

Active mobility and "green" mobile services (public transport, climate friendly
vehicles) become priority mobility options

60% of journeys are made by public transport, on foot, by bicycle or by group transport

Emission-free public fleets by 2030

15% increase in frequency/density of public transport

Optimisation of city logistics for companies and residents of the old city centre

25
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The dependence of energy, processing and transport systems on fossil fuels poses an increasing
range of risks.

The extraction and combustion of fossil fuels contribute to increasing greenhouse gas emissions
and, consequently, accelerate climate change. The latter is reflected in increased weather and
natural disasters, increased infrastructure damage, destabilization of the economy, disruption of
food and other goods production, water scarcity, negative impact on human beings, increasing
pests, destruction of ecosystems, etc.

Fossil fuel extraction is concentrated in certain often “crisis” areas, which for many “importing”
countries poses a risk related to the dependence on the supply of these resources.

Emissions of fossil fuels (gases and particulate matter) cause air pollution and thus harm human
health. New research shows that air pollution, as a result of fossil fuel combustion, causes about 9™
million premature deaths a year and thus represents one of the key health problems of this century.

The Paris Agreement (2015) on climate change has reached a global consensus and agreement to
limit global warming to "below” 2°C. The Agreement includes an action plan covering the period
from 2020 onwards.

The latest report by the IPCC (Intergovernmental Panel on Climate Change) suggests that achieving
the goal of limiting climate change to below 2°C requires urgent and radical social change that the
panel believes is achievable and feasible.

There are many technologies on the market today that offer alternatives to fossil fuels. In many
cases, they are also more economically justified than the continued use of fossil fuels. The biggest
problem in terms of a breakthrough to a carbon-neutral society arises in the systemic bottleneck
where outdated technologies and related infrastructure need to be replaced with new ones, which
of course requires large financial investments and adjustments of energy and other systems for
successful energy distribution and use at the European, national and local levels. This process
requires political motivation and perseverance, strengthening cooperation between sectors and
stakeholders and actively rejecting conflicting interests.

To achieve the status of a carbon neutral city, the Municipality of Ptuj has set three headline
ambitions, which include the field of energy, buildings and mobility.

13 Lelieveld J. et al. Cardiovascular disease burden from ambient air pollution in Europe reassessed using
novel hazard ratio functions
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6.1.1 Sustainable Energy

OBJECTIVES:

ELIMINATION OF FOSSIL FUELS IN THE URBAN ENERGY DISTRICT HEATING SYSTEM
UNTIL 2050

EXTENSION OF DISTRICT HEATING, ESPECIALLY TO AREAS WHERE THE USE OF
FOSSIL FUELS PREVAILS

MONITORING AND REDUCING FINAL ENERGY CONSUMPTION IN ACCORDANCE WITH
NATIONAL AND EU OBJECTIVES

MONITORING AND REDUCING CO2 PER PERSON EMISSIONS IN ACCORDANCE WITH
NATIONAL AND EU OBJECTIVES

ESTABLISHMENT OF LOCAL POWER ENERGY SYSTEMS FOR ELECTRICITY PRODUCTION
(PUBLIC SECTOR)

REDUCTION OF ENERGY POVERTY IN THE MUNICIPALITY

Indicators:

Share of final energy consumption in the local public sector >
: %
covered by own energy production from RES

Municipal investments in the field of sustainable energy
(renovation of buildings, public transport, public energy sys- EUR/year
tems - heating, electricity)

Proportion of households that cannot afford adequately heated

: % of households
housing

27
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Challenge:

For cities to achieve the ambitious goals set in global treaties, such as the United Nations Agenda
2030 (SDG), the Paris Climate Agreement and the European Green Deal, they will need to accelerate
change in a number of areas. For some time now, one of the key areas of transformation has been
the energy sector, where massive expansion of production from renewable energy sources (RES)
or decarbonisation of the energy network is needed, as well as the related technological transition
on the one hand and improving energy efficiency and reducing energy consumption on the other.

The European Unionis committed to developing asustainable, competitive, secure, and decarbonised
energy system by 2050. Under the European Energy Directives and the EU 2030 Climate and
Energy Framework, Member States will need to strive for a cost-effective balance between
decarbonisation of energy supply and reduction of final energy consumption. Members will need
to identify the expected results of their long-term energy strategies and monitor developments
by setting progress indicators according to national circumstances and developments. Cities, as
centres of activity and living, will play a key role in this.™

Studies of modelling the energy transition to 100% renewables confirm that a systemic energy
transition to renewables in Europe is not only possible in the long run but achievable by 2050.
Existing potentials for renewable energy and technology, including energy storage, can ensure a
sufficient and secure energy supply in all sectors. Studies find that a sustainable energy system
would be more cost-effective than the existing system based primarily on fuel fossils and nuclear
energy. The energy transition is no longer as much a matter of technical or investment feasibility
but a matter of political commitment and will. ™16 "7

Although cities or municipalities are not necessarily the owners or managers of energy systems,
they have an influence over them.

For example, if a city decides to use energy based on RES for its own activities, it can indirectly have
a positive impact on the transformation of the local energy system. The role of cities in this case is:
to set clear goals regarding local energy policy, to properly direct public procurement, to promote
the aggregation of local demand for RES and to promote energy efficiency and the transition to RES
through various mechanisms (decision making, integration, awareness, financing, etc.)."®

The following graphs show energy consumption in the Municipality of Ptuj by consumers:

14 Directive (EU) 2018/844 of the European Parliament and of the Council

15 global energy system based on 100% renewable energy power, heat, transport and desalination sectors
16 https://www.sciencedirect.com/science/article/abs/pii/s1364032118307913

17 https://physicsworld.com/a/a-global-100-renewable-energy-system/S

18 Mckinsey center for business and environment: focused acceleration, 2017



Qfelt Climate-KIC

Thermal energy consumption in the Municipality of Ptuj

2%
3%

Graph 1: Thermal energy consumption in the Municipality of Ptuj
by sector; LEK MO Ptuj*

Electricity consumption in the Municipality of Ptuj

0%
1%

Graph 2: Electricity consumption in the Municipality of Ptuj by sector;
LEK MO Ptuj*

*Data are based on LEK (2010). The situation has not changed
significantly in the intervening period. (LEA Spodnje Podravje)
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PUBLIC LIGHTING

AGRICULTURE

When using energy for heating, the structure of energy products is shown in Graph 3.

Heating energy products in the Municipality of Ptuj

0%
2%

Graph 3: Heating energy products in the Municipality of Ptuj by share; LEK MO Ptuj**
**Data are for all consumers
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LPG

BIOMASS

COAL
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District heating covers 21% of household consumption, and a similar amount of energy is delivered
to other consumers (8,400 MWh/vear).

Extra light heating oil (ELHO) (34.9%), wood and wood residues (21.7%), district heating (21%) and
natural gas (NG) are most often used for household heating and domestic hot water heating (20.3%).
Companies and local industry use the most natural gas for heating at 79%, 19% ELHO and 2% are
other energy sources.™

Natural gas and heating oil are currently the dominant energy sources for heating.

The share of the final use of electricity produced from RES in Slovenia is 21.5%. According to official
data, the total power of installations for the production of electricity from RES in the support
scheme in the Municipality of Ptuj is 0.29 kW per capita, and the production of electricity is around
308 kWh per capita®.

The transition to a carbon neutral energy system will require addressing the public, economic and
household sectors. Changes are needed in both heat and electricity production.

The assessment of local energy sources shows good potential for the use of solar energy, biomass,
biogas and geothermal energy.?'

The aggregate potential is especially emphasised in district heating, which in the Municipality
of Ptuj covers approximately 20,000 MWh per year or 10% of the total use of thermal energy.
District heating systems can be highly energy efficient and have a high potential for the transition
to renewable energy sources. The district heating system in the Municipality of Ptuj is in need of
technological renovation due to the dilapidation of the technology and in order to achieve the current
state regulations, which will most likely be tightened in the future. The transition of the system to
RES (wood biomass) is under consideration. Due to the compact settlement and the concentration
of industrial activities in Ptuj, the district heating system has a significant potential for expansion. At
the same time, the Ptuj district heating system has a high potential for a comprehensive transition
to RES by 2050 (minimum 50% of RES according to the current regulations from 2020 onwards).
Public services in Ptuj estimate that with appropriate support and investments, the local district
heating system could transition to 75% RES in the short term.

Given the high energy consumption of some companies, it would make sense for companies with
higher energy consumption to carry out appropriate energy audits and become aware of appropriate
carbon neutral energy options. The largest energy consumers in the Municipality of Ptujare activities
related to food production and the production of heat and electricity.?

The potential for the transition to carbon neutral energy is also represented by the use of excess
energy generated in various production and conversion processes and the use of energy from waste.
There are many examples around the world of using excess energy from energy-intensive industrial

19 Data were collected in 2010, but according to LEA Ptuj, despite potential minor deviations, they are still current.
20 data based on the support scheme - Borzen

21 LEC of the Municipality of Ptuj, 2012

22 LEC of the Municipality of Ptuj, 2012
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production. The model of using heat, biogas and sludge from municipal wastewater treatment plants
for either district heating and/or electricity generation, which can be used, for example, to operate
urban service systems (treatment plant, water supply), is also gaining ground. The relevance of
further feasibility and investment studies was also confirmed by a study carried out by Bistra Ptuj
Scientific Research Centre (ZRS Bistra Ptuj) as part of the "Research and Development of Sludge
Management of the Ptuj Treatment Plant Programme”. Other locally available alternative fuels that
could be used in such an energy system (lower quality biomass, river alluvium, biological waste)
must also be taken into account.

To increase the use of electricity from RES, some cities also decide to aggregate the demand for
electricity produced from RES by taking on the role of energy supplier and connector of interested
stakeholders (clients), and in some cases also the energy producer. For successful climate and energy
development, it will therefore be necessary to define the role of the municipality as a potential
producer and supplier of energy and a link between stakeholders.

In order to achieve a reduction in energy consumption as well as increase energy efficiency and the
transition to RES, the Municipality of Ptuj will strive for the following priority measures as part of
accelerating the transition to a carbon-free society:

PRIORITIES:

1. COOPERATION WITH STAKEHOLDERS FOR THE SUCCESSFUL TRANSITION OF THE
DISTRICT HEATING SYSTEM TO RENEWABLE ENERGY SOURCES

2. PROMOTION OF FEASIBILITY STUDIES FOR EXPLOITING THE ENERGY POTENTIAL OF
WASTE RESOURCES (EXCESS HEAT, TREATMENT PLANT, WASTE)

3. CONSIDERATION OF OPTIONS AND THE ROLE OF THE MUNICIPALITY AS A POTENTIAL
PRODUCER OR SUPPLIER OF ENERGY (E.G. OFFER OF A RES ENERGY PACKAGE FOR
LOCAL CONSUMERS)

4, AWARENESS OF CHANGING HABITS TO REDUCE ENERGY USE

5. REDUCTION OF ENERGY USE BY MODERNISATION OF EXISTING SYSTEMS (ENERGY
RENOVATION OF BUILDINGS, PUBLIC LIGHTING, PUBLIC TRANSPORT ETC.)

6. CONSTRUCTION OF INFRASTRUCTURE FOR RENEWABLE ENERGY SOURCES UTILISATION
(RES SYSTEMS ON PUBLIC BUILDINGS)

7. REVISION AND IMPLEMENTATION OF LEK AND OPVO MEASURES
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Co-benefits:
Economy

Thetransitiontorenewableenergyandincreasingenergy efficiency brings new investmentandeconomic
opportunities and new jobs (technology, products, installation, construction, project management,
products management and maintenance). Renewable energy is already more economical in most cases
today (excluding fossil energy subsidies) and at the same time, it is the only sensible energy investment
in the long run, both from a social and environmental point of view. At the local level, the mobilisation
of renewable energy transition projects and the improvement of energy efficiency can contribute to
reducing energy costs, developing new business sectors and their complementary services and thus to
an overall increase in economic development and social well-being.

Health

The transition from fossil fuels to renewable energy sources reduces air, water and environmental
pollution and has a direct impact on the consequent improvement in the quality of life and health of
the population.

More and more experts are increasingly drawing attention to the problem and the direct impact
of polluted air on the deterioration of human health, especially in connection with pulmonary and
cardiovascular diseases. This impactis also evident in the financial balance of health services, where
the costs of treating diseases related to environmental pollution are rising sharply (or are becoming
increasingly apparent).

Society

By enabling affordable purchase of energy from RES (e.g. district heating + aggregate electricity
package), residents are enabled to actively participate in reducing the negative impact on the
environment and consequently society.

Raising the awareness of the population enables the reduction of energy use and the transition of
households to sustainable energy sources.

6.1.2 Green Buildings and Infrastructure

OBJECTIVES:
REDUCE GREENHOUSE GAS EMISSIONS IN BUILDINGS BY 70 PERCENT BY 2030
ACHIEVING THE CARBON NEUTRALITY OF PUBLIC BUILDINGS BY 2050
ACTIVE MANAGEMENT OF PUBLIC REAL ESTATE

RENOVATION AND USE OF AN EXISTING BUILDING FUND
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Indicators:

GREEN BUILDINGS AND INFRASTRUCTURE UNIT

Share of CO2 emissions reductions in households and in

. % per year
business sector »Pery

Share of all renovated public buildings owned by the
municipality

Long-term management plan for publicly owned real estate Developed Yes/No

Share of unused dwellings / business premises %

Proportion of dwellings / business premises in poor condition
(major renovations required)

Ratio of urban renovations to new constructions

Financing and co-financing of building renovation projects and

related infrastructure by the municipality EUR/year

Challenge:

Buildings and related infrastructure represent the most material-intensive sector. We use as much
as 40.6 Gt of materials per year for the construction and maintenance of buildings, or 44% of the
total annual consumption of materials consumed by mankind.??

Inthe EU, buildings are responsible for around 40% of energy consumption and 36% of CO2 emissions.
About 75% of the buildings in Europe are energy inefficient. European cities face the urgent need
to renovate the building stock to a more sustainable and energy-efficient one. According to some
estimates, in 2050 the European building stock will make up 75% of the buildings that already exist
today, which means that the existing building stock has the greatest potential for achieving energy
savings.*

In recent years, the Municipality of Ptuj has carried out energy renovation of 26% of public buildings
owned by the Municipality of Ptuj, including kindergartens and schools. Further energy renovation
projects are currently being prepared (Mladika Primary School, Ptuj School Centre, Ptuj Gymnasium,
Ptuj Boarding House). However, there is still a large number of public buildings for which the
renovation within LEK MO Ptuj?® is planned but has not yet begun.

23 Circularity Gap report 2019, Circle Economy
24 https://ec.europa.eu/energy/en/topics/energy-efficiency/energy-performance-of-buildings

25 Ljudevit Pivko Primary School, Stara steklarska, the building of the former Ptuj conglomerate, Narcisa Kindergarten,
workshops next to the Narcisa Kindergarten, City Hall and National Hall and Health Centre, People's University,
PreSernova 29 Business building
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Renovations of buildings increase the quality of the living environment, reduce energy costs,
reduce GHG emissions, solve the problem of energy poverty and at the same time strengthen the
construction sector, support local small and medium-sized enterprises (SMEs) and create new jobs.

The European Directive addressing the energy performance of EPBD buildings (2018/844/EU)%*®
aims to decarbonise the entire European Building Stock by 2050.%” Under this Directive and the
Renovation Wave strategy, Europe will also further strengthen the financial framework of the
European Structural and Investment Funds (ESIF), which will improve the conditions for investing in
energy efficiency in the building market. The Directive promotes access to finance, including for the
segments of the national building stock with the lowest energy efficiency, for consumers affected by
energy poverty and for social housing and households. This measure will be important especially for
the renovation of residential buildings in the centre of Ptuj, where most municipal-owned housing is
intended for socially vulnerable groups, which means solving the problem of energy poverty.

Inthe new EU perspective, the renovations of buildings will, in addition to other financial mechanisms,
also be financed under the InvestEU scheme.?®

The centre of Ptujis characterised by cultural heritage buildings that are subject to special regimes of
protection that impact the process of renovation, including energy renovation. Energy renovation of
historic buildings is a challenge, as the integrity of the historic core and the characteristic character of
the building must be preserved, which makes it often impossible to apply the full range of standard
energy measures. Also, the renovation of such buildings is usually more demanding, which is also
reflected in the cost. In renovation and rehabilitation, an approach is encouraged in which all parts of
buildings and elements that do not have heritage features are restored with technological solutions
with a high level of energy efficiency, while for building parts or elements with heritage value, it is
permissible to improve energy efficiency only to the point when the heritage features of the building
are not compromised.®

Heritage conservation and energy efficiency are not necessarily mutually exclusive goals. Many
energy efficiency measures even support heritage conservation measures. By improving thermal
comfort, reducing adverse health effects and significantly reducing energy consumption, these
measures make a positive contribution to increasing the usability of buildings and thus ensuring
long-term maintenance and preservation.

Tenders for energy renovation of public sector buildings take into account specific assessment
criteria for cultural heritage buildings, and the calculation may also take into account the savings of
those measures that cannot be fully or partially implemented due to cultural heritage protection. In
2016, the Ministry of Infrastructure issued guidelines for the energy renovation of cultural heritage
buildings as part of the "Renovation of cultural heritage buildings and other special groups of

26 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018L0844&from=EN

27 In Slovenia, the Rules on efficient energy use (PURES) from 2010 are currently in force, which will have to be sup-
plemented with new rules by 2020 in accordance with Directive 2018/844/ EU.

28 https://ec.europa.eu/info/sites/info/files/european-green-deal-communication_en.pdf
29 https://www.gov.si/assets/ministrstva/MK/DEDISCINA/NEPREMICNA/smernice_kd-final.pdf
30 https://www.gov.si/assets/ministrstva/MK/DEDISCINA/NEPREMICNA/smernice_kd-final.pdf
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buildings” measure. Until now, in the Municipality of Ptuj, the guidelines for the energy renovation
of cultural heritage buildings have been taken into account only in the renovation of the Olga Meglic
Primary School?™.

The A