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This paper provides a holistic and integrated set of arguments for a circular-led energy transition in Cluj-
Napoca. Against major challenges of climate breakdown, profound social change and rising vulnerabilities of 
our urban fabrics, the paper puts the spotlight on the co-benefits that a circular-led energy transition can 
bring about in Cluj, considering the full spectrum across social, economic and environmental domains. 

Cluj-Napoca has been growing rapidly in the last decade, leading to increased momentum on urban 
development strategies centered on a more efficient and sustainable use of resources. Furthermore, Cluj is 
amongst the most dynamic cities in Romania, with a lively ecosystem of institutions, businesses, universities 
and start-ups which contribute to mark its distinctive character of innovative and socially vibrant city. 
Additionally, the city has a consolidated experience in participation and public-private collaboration which 
make it a ‘living lab’ for addressing the most pressing challenges of the 21st century. All these aspects can turn 
Cluj into a unique context where to steer the transition to energy efficiency through the lenses of circular 
principles and approaches, thus magnifying opportunities for long term and systemic impact across 
economy, society and environment.

Building on its new strategy for sustainable urban development, Cluj-Napoca has the unique opportunity to 
enhance its leading position in the context of green and resilient growth, coherently with the European Green 
Deal. The paper highlights that well beyond the ‘economy’ aspect, a circular approach to energy transition can 
drive synergies and connectivity across multiple interventions envisaged in the new strategy, contributing to 
make Cluj:

• Cleaner and Healthier: weaving the existing policies on sustainable mobility and greening with a circular 
production system of energy and materials can make Cluj cleaner, more pleasant and safer. This will allow 
Cluj’s citizens to stay healthier and happier in a more equitable urban environment.

About the paper

Executive
Summary

• Innovative and Creative: embracing a circular-led energy transition through creative and collaborative 
ecosystems of innovation can unlock new markets, jobs and enterprises, while developing and further 
empowering the local economy. The implementation of energy efficiency and circularity measures can 
deeply connect to the identity of the city, weaving innovative actions that contribute to decrease pollution 
while protecting and restoring ecosystems.  

• Participatory and Connected: embracing a circular-led energy transition through the ‘Cluj method’ of 
multi-stakeholder engagement and collaboration, can generate new forms of collaborative governance 
rooted in public-private-people alliances that in turn help grow trust, social capital, agency and stronger 
institutions - all core tenets of civic democracy and city flourishing.

Ultimately, the paper seeks to demnostrate that a circular-led energy transition fundamentally means better 
quality of life in the long term.

| Executive summary
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The REFLOW Project

The Paper has been elaborated in the context of REFLOW, a Horizon 2020 project that seeks 
to understand and transform urban material flows, co-create and test regenerative solutions 
at business, governance, and citizen levels to create a resilient circular economy. Cluj is one of 
the pilot cities, focusing on energy consumption and the potential of circular approaches in 
achieving energy efficiency. 

Within REFLOW, the aim of the Cluj-Napoca pilot is to build on top of the city’s existing 
programs by focusing on improving the energy efficiency of public buildings and residential 
homes throughout the city. Objectives set by the pilot team include: 

• the assessment of the forms in which the measures taken to date by the City have 
impacted the energy efficiency of selected buildings; 

• the involvement of local stakeholders in implementing and furthering these measures and 

• the encouragement of different actors in the ecosystem to propose new ideas regarding 
renewable energy sources to be integrated in the City’s strategy for a circular economy. 

In the context of REFLOW, the focus on the circular economy extends beyond energy efficiency 
and covers other aspects such as social impact, technological innovation and the evolution of 
urban governance structures. Since the circular economy is not affecting only environmental 
and economic sustainability, the social components are fundamental for this transition to 

unfold.

Co-creating circular and
regenerative resource flows in cities

Methodology and Targeted Audience 

For the scope of this paper, we mainly combined desk research, policy review and  semi-
structured interviews. A first literature review was developed to harvest and systematize 
existing arguments and evidence around the co-benefits of energy transitions rooted 
in circularity principles, including case studies across Europe that show viable ways 
forward. It also included surveys that paint an overall, comprehensive picture of the 
circular economy at both national and EU level. A second step included literature review 
to obtain a comprehensive picture of both the characteristics and specific features of the 
city, as well as the relevant policies and strategies in place and under development.

In particular, we focussed on current policies on sustainable energy transition, green 
innovation and civic engagement in participatory urban planning. Furthermore, we 
developed semi-structured interviews with key stakeholders in Cluj aimed at better 
understanding the above and testing/selecting emerging arguments. Specific aspects 
such as the key characteristics of Cluj’s economy and society, a detailed description of 
the strategic planning process and the way local stakeholders and civil society collaborate 
in a common framework as well as challenges in applying sustainable energy policies in 
the context of circular economy were investigated.

The paper is addressed to local policy and decision makers, including key stakeholders 
involved in the new energy plan of the city. Raising awareness on circular economy and 
energy transition is a general challenge for both the REFLOW project for Cluj as a pilot 
city; therefore, targeted audiences also include relevant stakeholders such as academic 
institutions, businesses, grassroots organisations, and citizens at large, proving Cluj-
Napoca as an example for wider impact.

| Reflow
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Circular Economy for 
Energy Transition in Cities

With the ever increasing effects of the climate crisis, 
energy transition, particularly in the context of cities, 
is one of the major sustainability goals of the 21st 
century. 

Cities account for 60 to 80% of global energy 
consumption and around the same share of CO2 
emissions. Cities worldwide increasingly focus 
their strategies on the reduction of emissions and 
the transition from a system dominated by finite 
(chiefly fossil-based) energy towards a system using 
a majority of renewable energy sources1. Indeed, the 
scale and scope of such a transition - which needs 
radical change across production and consumption 
- require long-term goals, high aspirations and 
ambitions, and the capacity to operate through 
systemic policy-making and roadmapping. It is a 
path that is yet to be tested and measured in global 
contexts.

Though primarily focused on environmental aspects, 
energy policies carry economic and social reflections. 
Energy equity is in fact a fundamental pillar of energy 
transition, rendering energy supply accessible and 
affordable across the population. To successfully 
reach a low-carbon future, innovations are necessary 
for both policies and technology. Low-carbon Energy 
Transition is hindered by the resistance of existing 
socio-technical systems, vested interests such as 
coal-power related stakeholders, and policies that 
hamper innovation (Geels et al., 2017). 

The concept of circular economy is about achieving 

1  Energy Cities, 30 Energy Cities’ proposals for the energy transition of cities and towns, 2014

the most efficient use of resources. The European 
Commission defines it as an economy “where 
the value of products, materials and resources is 
maintained in the economy for as long as possible, 
and the generation of waste minimized” (European 
Commission, 2015). Literature review points out that 
CE strategies should revolve around the so-called 
3Rs principles: the Reduction principle, the Reuse 
principle and the Recycle principle. Applied to energy 
systems, circular economy consists of designs, 
processes and solutions that maximize the efficient 
use of natural resources for energy production, 
end use of energy, excess energy and side streams. 
According to the United Nations Environment 
Programme (UNEP, 2013), circular economy in the 
energy sector:

• Emphasizes the most efficient use and recycling 
of resources, and environmental protection.

• Features low consumption of energy, low emission 
of pollutants and high efficiency.

• Involves cleaner production processes in 
companies, eco-industrial park development 
and integrated resource-based planning for 
development in industry, agriculture and urban 
areas.

Cities are uniquely positioned to transform energy 
production and consumption as they include a high 
concentration of population, material and resource 
flows, as well as infrastructure, utilities, and services 
with circular potential. Furthermore, the urban scale 
allows for quicker decision-making while enabling 

administrations to steer a circular vision through 
strategies and roadmaps that embed circular 
principles across different functions and services. 
At the same time, the urban scale and the role of 
Municipalities is key to unlock circular markets, 
for instance by means of circular procurement and 
tendering. Finally, building circular awareness and 
promoting a culture of collaboration across public, 
private players and citizens, is a central aspect 
towards a circular-led energy transition.

| Circulare Economy & Energy transition
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Cluj-Napoca
Key characteristics &
Policy overview

Key Characteristics

Cluj-Napoca is the second largest city in Romania 
and the capital of Transylvania. The city is one of 
the most important academic, cultural, industrial, 
and business centres in the country, the second 
after the capital. Cluj-Napoca is also Romania’s 
second-biggest financial and banking centre, 
and it is one of the best developed counties in 
the country. Its economic potential draws from 
local resources, many and diverse industries, 
a vibrant IT sector, and a good geographic 
position (URBACT, 2021). With a rich ecosystem 
of universities and a population of over 65,000 
students in the city-region, Cluj is fueled with 
young and creative energies. The city is rapidly 
scaling the hierarchy of cultural and creative hubs 
across Europe, being more and more recognised 
as a landmark for industries, communities and 
grassroots initiatives in this field (Refill Project, 
2018). 

Over the past decade, Cluj has been 
growing strongly both economically and 
demographically. This creates a pressing need 
to match expectations for a high quality urban 
environment, but also leads to an exponential 
demand for housing and energy. A recent study 
by the World Bank has revealed that housing 
needs for the next ten years is over 100,000 
homes, while the building pace in the last years 
was around 7,000 homes/year2. Indeed, such 
rapid urbanization represents a key challenge 
for the city and for the country as a whole, and 
puts the topic of resource efficiency and energy 
transition at the very centre of political agendas 
at various governmental levels. Additionally, 
the Energy Flow Analysis (EFA) conducted by 
the Metabolic Institute as part of the REFLOW 

2  Parisi, C., et al. (2020). H2020 REFLOW Deliverable 1.2: Cities’ Circular Action Plan. 

project revealed high energy consumption in 
public buildings, which depends mainly on fossil 
fuels (REFLOW Deliverable 3.2, 2020). The same 
report highlights the importance of the city to 
become a productive place with the tools and 
knowledge needed to recover and remanufacture 
urban products and materials. 

Policy Overview

Cluj-Napoca is paving the way to a green and 
resilient urban development model. The city 
is setting long term political aspirations and 
objectives that shall steer both public and private 
players towards a shared direction of sustainable 
growth. Within this context, energy transition 
stands as a core pillar of the new strategic 
plan for Cluj, with the overall goal of developing 
a secure, affordable and climate friendly 
energy system. This context demands holistic 
paradigms towards the development, design 
and management of the existing energy system, 
as well as its progressive transformation into a 
smart and sustainable model involving a diversity 
of actors. 

The city of Cluj has had an active energy policy 
since the 1990s, achieving a 15% greenhouse gas 
emission reduction between 1990 and 2012. In 
2011, the municipality took a major step by setting 
the ambition to become energy neutral by 2050. 
It set the goal to reduce GHG emissions by 35% 
between 2012 and 2020 (World Bank Group, 
2016). The municipality designed strategies 
to encourage local players to take on more 
responsibilities, by giving them enhanced powers 
towards the achievement of the targets and the 
means to achieve them. Cluj stands out for its 

| Key Characteristics & Policy Overview
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innovative approach to energy transition, centred 
on multi-stakeholder partnerships and aimed at 
unlocking a local green and resilient economy. 

Since 2014, the Municipality of Cluj has strongly 
embraced a culture of cross-sectoral and 
multi-stakeholder partnerships, in line with 
the strategic directions described in  Cluj’s 
Metropolitan Area Integrated Urban Development 
Strategy. The local development strategy was 
a substantial effort of city-wide engagement, 
run through the establishment and coordination 
of 15 working groups in various policy areas. 
This practice still remains outside of the 
norms for other Romanian cities, offering Cluj-
Napoca a strong advantage in building a shared 
vision for sustainable urban development. 
Examples of public-private collaboration and 
citizen engagement processes championed 
by the Municipality include the Center for 
Imagination and Civic Innovation (CIIC), and 
the neighborhood centers offering basic public 
services and information. Moreover, for the 
interaction with the private sector, the city has 
established the Council for Innovation, while for 
non-profit interaction, the city has a culture and 
creative sector grants scheme, as well as direct 
mechanisms for investing in multi-stakeholder 
partnerships.

At the end of 2017, the Cluj-Napoca Urban 
Innovation Unit (UIU) established the Mobility 
Pact, a steering committee composed by 
technical staff from strategic planning, 
information and communication technology 
(ICT), and communication departments within 
Cluj-Napoca Municipality, ICT companies, and 
academia aimed at improving the decision-
making processes on urban mobility (Vrabie 
and Ianole-Calin, 2020). The Pact focused on 
piloting a new way of working at a local level 
based on evidence using for the first time new 
data sets provided by the Municipality and 
the municipal transport company. It relied on 
close collaboration with data scientists. The 

recommendations included in the Pact were 
implemented by UIU in their future mobility 
projects and the Municipality also started 
collaborating with data scientists on a regular 
basis. The Interdisciplinary Center for Data 
Science was developed by the data scientist 
involved in the process within Babeş-Bolyai 
Foundation and has since conducted several 
evidence-based appraisals of local public policy 
proposals.

Sustainable growth challenges have been 
addressed recently within an Integrated 
Strategic Plan drafted for the whole Metropolitan 
Area of Cluj (consisting of the city and the 
surrounding 18 communes), which provides 
the framework for development until 2030. 
The strategic plan introduces a paradigmatic 
change in comparison with previous planning 
attitudes, working inclusively with local 
actors in the identification of needs and 
funding opportunities. Both local and regional 
strategies are following the guidelines of the 
National Energy Strategy for 2030, with the 
main strategic objectives of energy security, 
sustainable development and competitiveness. 
Furthermore, the new energy plan for Cluj 
embraces the goal of energy neutrality by 
2050, investing particularly on reducing energy 
consumption by means of more efficient 
and circular solutions in district heating and 
electricity usage. A key direction for intervention 
identified thus far is the implementation of 
investment projects aimed at increasing energy 
efficiency and mitigating climate change, also 
leveraging EU funding. To date, the Municipality 
has successfully accessed funding for increasing 
energy efficiency, promoting low carbon public 
transportation, and disseminating the need to be 
energy efficient to the local community.

With its participation in the REFLOW project, 
the Municipality of Cluj is pushing forward its 
energy efficiency strategy. The city of Cluj aims 

to become a Lighthouse for sustainability 
transition at national level. REFLOW is leveraged 
as the opportunity to trigger integrated policy-
making with a specific lens of circular economy 
applied to energy systems. Through the project, 
strategies and tools are proposed, supporting 
the goal of energy transition through a circular 
economy. 
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Cluj-Napoca
Co-benefits of 
a Circular-led 
Energy Transition

As Cluj’s economy continues to grow and the demand 
for energy increases, enormous pressures are added 
on the environment and resources. Recognizing 
these challenges, this section analyses the immense 
benefits of a circular-led energy transition in Cluj 
on the environment, society and economy of the 
city. It takes relevant ongoing policies, strategic 
planning and goals as a starting point, proposing their 
integration within a circular model. 

A circular approach to energy transition in Cluj 
can be a driver of synergies across multiple 
interventions in mobility, greening and built 
environment, which in turn can unleash 
environmental, economic, and social benefits that 
overall contribute to quality of life. According to 
the new strategic directions for the city, an energy 
transition steered through a vision of circular 
and regenerative city can contribute to make Cluj 
“cleaner and healthier”, “innovative and creative” and 
“participatory and connected”.

Cleaner and Healthier 
Cluj

Cluj is the most ambitious city in Romania in terms 
of planning to achieve the goals of the European 
Green Deal, with a set of policies focusing on public 
transport and residential infrastructure. Though, the 
urban energy system of Cluj is still largely reliant on 
fossil fuels and the high consumption of coal and oil 
products by transport have brought about significant 
carbon emissions and environmental pressures. As 
indicated in a recent study (Boitor et al., 2019), high 
CO2 emissions are present in many places throughout 
the city, mainly due to congested traffic and high-
speed vehicles with increasing fuel consumption. A 
circular-led focus in the design and implementation 
of the environmentally-oriented policies promises 
reduced emissions and accelerated environmental 
benefits.

Towards a Cleaner and Healthier Cluj, the city focuses 
on the transportation sector with the electrification 
of the public transportation means and support 
to active mobility lifestyles. The replacement of 
conventional public transport vehicles with electric 
ones aims at restoring ecosystems, as the need for 
natural resources consumption is reduced. Evidence 
shows that by replacing 10 diesel buses with 10 
electric ones reduces harmful emissions by 545.7 tons 
per year.  Although technology efficiency improves 
overtime, the fast increase in transport demand has 
been observed to be leading to a rebound effect. 
Circular economy, on the other hand, could greatly 
improve air quality by pushing the electrification of 
the transport sector to a deeper level. The reuse of 
parts, like the use of disposed Lithium-Ion Batteries 
in other sectors, can lead to further environmental 
impact by reducing waste and energy consumption 
for material production and disposal. 

Investment in pedestrianisation and bike lanes 
is considered a key intervention in Cluj towards 
the reduction of car usage. The availability of 
opportunities to repair, reuse and recycle bicycle 
parts, as well as sharing bike opportunities, 
renders cycling more accessible and reduces 
the need for the production of new equipment or 
international shipment. The city of Cluj provides such 
opportunities with ClujBike and Repair-Café which, 
if further supported and strategically connected, 
could give further impetus to behavioral change.

The strategies that are being implemented towards 
the advancement of infrastructure that connects 
the suburbs with the city also promise to bring about 
more equitable opportunities. By lowering the cost 
of commuting and better connecting the areas of the 
city, social benefits can be achieved, especially in 
terms of accessibility and enhanced spatial justice for 
the most vulnerable groups.

Improving public buildings’ energy efficiency is one 
dimension of public and residential infrastructure 
upgrade for Cluj. The core aim is to reduce energy 
consumption and lower carbon emissions 
compared to the business-as-usual scenario. Such 
a strategy is ultimately aimed at achieving a safer 

““

| Co-benefits of a  Circular-Led Energy Transition
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and healthier environment for all. According to the 
Energy Flow Analysis (EFA) conducted by Metabolic 
Institute as part of the REFLOW project, the total 
energy consumption of ClujNapoca’s municipal 
buildings and assets in 2020 equals 20,800 MWh. 
The EFA highlighted that Cluj-Napoca’s public energy 
consumption is dependent on an energy grid that 
still relies heavily on fossil fuels. Renewable energy 
supplies only 14% of Cluj-Napoca’s public energy 
demand. The majority of the energy consumption 
from public utilities can be attributed to electricity 
consumption with a total 14,400 MWh consumed 
annually (REFLOW Deliverable 3.2, 2020). Through a 
circular approach to energy transition, the target’s 
achievement in the energy usage and emissions 
could be accelerated. The use of renewable energy 
sources as well as the upgrade of buildings with 
recycled, reused and low impact local materials would 
propose solutions that can be rapidly implemented 
and support the goal of reduced emissions and energy 
use. 

The replacement of compatible public lighting with 
LED has also been identified as a field of intervention 
for Cluj, particularly within the European Green Deal. 
68% of the electricity consumed annually in public 
utilities in Cluj-Napoca is consumed by the public 
lighting network. Overall, public lighting accounts for 
approximately 40% of the CO2 eq-emissions within 
the city. Therefore, solutions targeting the efficiency 
of the lighting system can significantly reshape the 
city’s energy consumption profile. The replacement of 
the vapor-sodium lamps with environmentally friendly 
LED lamps is estimated to reduce CO2 emissions by 
40,500 tons. Even if such a replacement is initially 
costly, it is estimated to save $10 million annually 
through reduced maintenance costs and 40% energy 
savings. (REFLOW Deliverable 3.2, 2020)

‘Green Cluj’ is a significant project on public and 
residential infrastructure upgrade with the creation 
of green spaces and urban vegetation. Access to 
green space declines rapidly as cities grow, reducing 
the opportunities for people to experience nature 
and reducing climate mitigation capacity (Fuller and 
Gaston, 2009). Apart from high air pollution and noise 
levels, large presence of cars has also led to lack of 

physical activities and green spaces in Cluj. Designing 
green spaces for biological or technical loops and 
with abundant, accessible, and renewable materials 
is promising reduced emissions from material 
production, transport and disposal. Additionally, 
such a practice can highly contribute to better 
health and wellbeing for Cluj citizens, as the positive 
impact of greening interventions over mental health, 
cognitive performance and happiness is already well 
understood and documented.   

Innovative and Creative 
Cluj

The circularity approach in the energy transition of 
Cluj-Napoca will lead to both long and short-term 
economic benefits. It can bring about more efficient 
use of materials, as well as equitable access to 
economic resources and reduction of spendings, 
among others. Additionally, circular economy extends 
current business operations to capture the highest 
economic values that would otherwise be discarded. 

Towards the transition to a circular economy it is 
important that Cluj-Napoca focuses on becoming 
a productive place with the tools and knowledge 
needed to recover and remanufacture urban 
products and materials. “Recycling materials and 
products within city boundaries should be seen as 
an economic, social, and environmental priority -as 
this leads not only to new employment opportunities, 
but the ability to reduce a city’s dependency on virgin 
materials. Cities must provide the resources and 
incentives to enable local remanufacturing, repairing, 
and refurbishing of materials and products at scale, 
which in turn promises huge benefits for the local 
economy.” (REFLOW Deliverable 3.2, 2020)

Urban infrastructure interventions have a direct 
impact on the city’s economy. According to the Cluj’s 
Metropolitan Area Integrated Urban Development 
Strategy, a well-developed transport network 

decreases transportation costs and improves 
accessibility to job opportunities, fostering 
economic integration, stimulating competition, and 
generating agglomeration economies. Combined 
with a proper parking policy and public transport 
infrastructure, new roads can enhance accessibility, 
which in turn can bring about a more equitable 
distribution of employment across the city. The 
use of locally available and abundant materials in 
the interventions reduces the cost and further 
strengthens the economy of the city.

As part of the strategies of Cluj as a Smart City, the 
mobile application ClujBike has been developed to 
support a bike-sharing process. This project has the 
aim to offer an alternative option for mobility, highly 
benefiting citizens economically. Additionally, it has 
the potential to make Cluj a more tourist-attractive 
city. 

Accessibility to material and immaterial goods 
through Smart City applications (ClujBikes, 
information on energy use, etc.), provide equitable 
opportunities, especially important for vulnerable 
groups. In the city of Cluj there is the capacity to 
locally develop and test such applications through the 
pre-existing IT Clusters, leading to the development 
of local innovation.

Furthermore, encouraging the use of information 
and communication technology (ICT) on the end-
user side can support the shift towards more efficient 
use of energy for both providers and customers, 
enabling consumers to more actively control their 
energy use, and energy providers to better monitor, 
aggregate and control end-use loads. This creates an 
environment that fosters new research and innovation 
towards reduced energy use and emissions in a 
collaborative manner.

As part of the innovation strategies, Repair-Café 
Cluj is  a functional space focusing on circular 
economy and accessibility. It is a  social  space  
aiming  to  stimulate   the  local  community   
to   embrace   and   experiment   with   Circular   
Economy   models, spreading a culture of reuse 
and repair across the city. Such practices promise 
equity in the accessibility of practices that lead 

to environmental benefits, stronger community 
bonds and strengthened social capital within the 
neighborhoods of Cluj. With the extension of the 
network through the creation of more similar spaces 
as well as the participation in international networks, 
Repair-Café Cluj has the potential to function as a 
core element towards circular transition through 
the increased awareness and involvement of the 
residents.

Participatory and 
Connected Cluj

In addition to environmental and economic benefits, 
the transition to a circular-led energy system can 
bring about social benefits that can contribute 
to a more equitable and just Cluj-Napoca. Such 
a transition highly relies on participation and 
contribution, both on an individual and collective 
level, creating novel social dynamics within the urban 
fabric.

Increasing consumer awareness is key to the 
transition to a circular economy. Individual behaviour 
associated with disposal, recycling and reuse of 
materials highly defines the success of the model. 
Thus, the transition implies improved education, 
information and awareness raising. Citizens are 
benefited on an individual level, as well as on a 
collective level through participation opportunities 
and the improvement of community bonds.

Towards a more participatory and connected city, 
Cluj has been experimenting with participatory 
budgeting initiatives. These are meant to support the 
democratic representation of citizens, increasing 
the level of trust between authorities and citizens, 
improving public service delivery and quality.

The promotion of a participative culture is made 
both at the local community level and at the 
level of the municipal administration. In this 

““ ““
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model, partnerships between public, private 
and community actors are ratified through 
collaborative pacts aimed at exploring new 
collaborative solutions for the city. Such 
synergies are a vital basis upon which a circular 
model can be evolved as they enable multi-
stakeholder and cross-sectoral decisions and 
interventions towards a sustainable model.

The participation of Cluj in the Covenant of 
Mayors (2011) provides opportunities for long-
term partnerships towards climate and energy 
actions. Moreover, participation in international 
city networks such as C40, would allow access 
to knowledge hubs and funding opportunities 
to further support the ongoing efforts of the 
municipality. The participation in such networks 
will provide opportunities for the evolution of 
innovative projects and initiatives. At the same 
time, it will render Cluj-Napoca an example for 
the evolution of good practices globally.

Moreover, public-private collaborations 
can provide innovation and employment 
opportunities, supporting more equal 
accessibility to economic activities.

Finally, international and cross-sectoral 
collaborations promise optimal management of 
financial resources. Such collaborations have 
been developed in the context of the IUDS (2021-
2030). Municipal administration, academics, 
environmental experts, World Bank specialists, 
architects, local enterprises, and citizens work 
together, under the umbrella of CIIC. They 
have the common goal of sustainable energy 
transition for the city of Cluj. The evaluation 
and dissemination of results according to the 
environmental goals set by the Municipality can 
showcase the progress of Cluj and further extend 
the collaboration network.

| Co-benefits of a  Circular-Led Energy Transition
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Summary of
Proposals

The scope of this paper is to compile the 
environmental, economic and social benefits of a 
circular-led energy transition through implemented 
and proposed strategies in the city of Cluj-Napoca. 
Energy is easy to quantify and measure, and 
constitutes a binding element for thinking about the 
city of Cluj in a comprehensive way. However, the 
scope is not only to assess potential energy and cost 
savings, but to provide local authorities and policy 
makers with arguments that sustain a systemic 
perspective on urban environments and society, and 
foster collaborations towards circular practices. 
The city has ambitious indicators and targets for 
greenhouse emissions reduction, but may lack a more 
systemic approach to ET that, through the lenses of 
the circular economy, can unlock reinforcing loops 
towards long term impact. A new urban agenda 
should include commitments that address urban and 
transport planning focused on the reduction of energy 
consumption and waste, while they promote equity in 
accessibility and participation opportunities.
  
The following points summarize our proposals 
mentioned above for the city of Cluj according to 
three main pillars: “Cleaner and Healthier”, “Innovative 
and Creative”, “Participatory and Connected”. Within 
these axes, the environmental, social and economic 
benefits can be achieved in Cluj, through policies and 
interventions in the context of a circular-led energy 
transition.

Cleaner and Healthier 
Cluj

“Public transport fleet electrification 
through reuse, recycle and local 
production”

Electrification of the transport sector is considered 
as a prominent intervention for achieving 
sustainability in Cluj. Cluj’s public transport fleet is 

electric at a rate of 52%. The goal is to reach 100% by 
2026, achieving lowest possible values for pollutant 
emissions. Although technology efficiency improves 
overtime, the fast increase in transport demand has 
been observed to be leading to a rebound effect. 
Therefore, electrification of transport should be a 
coordinated effort based on circular practices. In 
the electrification process, the reuse of Lithium-ion 
Batteries in alternative sectors is a priority in some 
international examples. The use of renewable energy 
resources  in energy provision is also considered 
an important step. Finally, the local production of 
parts or totals of the electric vehicles is a strategy 
used internationally and leads to lower pollution and 
improved capacity to locally repair and replace parts.

“Emphasis on walkability and cyclability 
measures, through investment in bike 
sharing, bike repair and reuse”

Investment in pedestrianisation and bike lanes is 
considered a vital aspect towards the reduction of 
car usage. The Municipality has extended its cycle 
lane network by 18 km (to 58 in total) in the city and 
out of the suburbs; 50 self-service bicycle stations in 
the metropolitan area have also been built. The use 
of recycled, reused or locally abundant materiality in 
the urban regeneration projects is highly encouraged. 
Additionally, the availability of opportunities to 
repair, reuse and recycle bicycle parts would render 
cycling more accessible and reduce the need for 
the production of new equipment or international 
shipment. Such processes can happen within Repair 
Café or related spaces. Additionally, the existence of 
shared bikes in the urban environment is a practice 
followed by Cluj-Napoca with ClujBike and can further 
support use of active means of transport in equitative 
terms. 

“Energy upgrade of public and 
private buildings”

Improving public buildings’ energy efficiency is a 
key goal of public and residential infrastructure 
upgrade for Cluj. In the context of the Integrated 
Urban Development Strategy (IUDS 2021-2030), 
the Municipality of Cluj, in collaboration with 
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Cluj Technical University, is participating in an 
international competition for refurbishing and 
modernizing 10 school buildings in the city, targeting 
energy levels 20% below the “Nearly Zero Energy 
Buildings” (NZEB) definitions of the country and the 
region (European Investment Bank, 2020). In these 
interventions, the materials used is also an aspect 
capable of enhancing the benefits, concentrating on 
local materials, with low impact on the environment, 
reused or recycled when possible. Additionally, the 
Municipality, in collaboration with the REFLOW pilot 
team, should apply the retrofit kit and/or additional 
upgrades on all public buildings and assets. In parallel 
to conducting the upgrade audit, the Municipality 
should run an awareness raising campaign targeting 
municipal building managers and users. Lastly, the 
City can introduce public procurement guidelines 
that favour local low-impact building materials during 
the retrofitting and upgrade measures. The City can 
create a partnership with local universities and IT 
companies to design pilots that leverage and test 
Smart City practices such as: applying time-based 
and light-based sensors to automatically turn on and 
off outdoor public lighting.

“Green Cluj”

The project “Green Cluj” aims at creating 120 
new green spaces (110 hectares) in the city and 
planting 100,000 trees by 2030. Access to green 
space declines rapidly as cities grow, reducing the 
opportunities for people to experience nature and 
reducing climate mitigation capacity (Fuller and 
Gaston, 2009). Adding to the proposed interventions, 
designing the green spaces for biological or technical 
loops and with abundant, accessible, and renewable 
materials is promising further environmental 
benefits. Participatory design processes are also 
encouraged. The involvement of citizens in the design 
process of public spaces promises results that better 
align with the expectations and needs of the users. 
This can lead to more functional spaces, increased 
use from the individuals and, ultimately, happier 
citizens.

Innovative and Creative 
Cluj

“Use of IT to control energy use”

Encouraging the use of information and 
communication technology (ICT) on the user side can 
support the shift towards more efficient use of energy 
for both providers and customers, enabling consumers 
to more actively control their energy use, and energy 
providers to better monitor and control end-use loads. 
ICT technologies proposed for the city of Cluj-Napoca 
are applications that support the energy efficiency 
of buildings and lighting. It is proposed to initiate the 
application of ICT from public buildings, functioning 
as smart pilots, and further expand them towards the 
inclusion of public and private properties (REFLOW 
Deliverable 3.2, 2020).
The use of smart light switches, sensors, metering, 
and time-based consumption practices are some of 
the proposed applications of Smart Cities for Cluj-
Napoca buildings. Following the monitoring of smart 
pilots, if the implementation of Smart City practices 
reveals positive outcomes, the Municipality can expand 
interventions across all relevant public buildings 
-starting with the major hotspots. Additionally, the 
Municipality should collect and disseminate results and 
best practice of its pilots through Smart City guidelines 
and policies that can be used to guide the future 
development of public buildings and large renovation 
projects. By disseminating such guidelines more 
widely, Cluj-Napoca Municipality can position itself 
as a frontrunner and share best practices with other 
Romanian municipalities and public building managers. 
A smart street lighting timing and sensor-based 
program would be a second intervention proposed 
for the city. The adjustment of street lighting specific 
needs in a particular area according to varying weather 
and activity levels, would highly reduce the amount of 
energy spent in lighting. Cluj IT Cluster and Transilvania 
IT Cluster are two local IT Clusters developed in 
collaboration with the Mayor’s Advisory Council and 

contribute to the strategic planning of projects. The 
contribution of the local clusters is considered valuable 
for the evolution of the proposed interventions in a 
collaborative and local maner.

“Mobile applications towards shared 
resources”

The integration of sharing services within the urban 
environment promises great impact through the co-
existence of circularity with energy transition.
ClujBike is a bike sharing application in the city of Cluj-
Napoca. The application provides the possibility to rent 
bikes with no charge. It integrates mapping of the bike 
stations for the convenience of its users. This project 
aims to offer an alternative option for mobility not only 
for Cluj’s citizens, but also for tourists, a facility that 
has the added potential of making Cluj a more tourist-
attractive city. The bike sharing application makes 
it possible for every individual to access active and 
environmentally friendly means of transport.
The extension of the existing network so as to include 
suburbs and more remote neighborhoods would 
further benefit the city in a more equitable way. 
Additionally, further sharing applications would be 
beneficial, including car sharing among others.

“Repair-Café Cluj”

Repair-Café Cluj will  be  developed  into  an  eco-park,  
a  place  in  which  the  community can bring things that 
they no longer require, to be reused or repurposed. The  
space aims  to  be  a  social  space  for  the  community, 
spreading a culture of reuse and repair across the 
city. Repair-Café Cluj includes tools and materials to 
support residents in repairing collectively a variety 
of objects. The initiating partners aim to extend the 
model of Repair Café as an eco-park to three more 
neighbourhoods of Cluj-Napoca and Florești, setting 
up a network of repair and recycle centres. Repair-
Café Cluj is a member of Repair Cafe Network, further 
building upon the networking potential of the city. 
Additionally, Repair-Café Cluj has the potential to 
function as a space to raise citizen awareness and 
reduce material disposal through workshops and 
participatory reuse projects. This way, and with its 

expansion and participation in a network of relevant 
projects, it will function as a central space for an 
inclusive transition towards a circular economy.

Participatory and 
Connected Cluj

“International Partnerships 
(Covenant of Mayors)”

To support Cluj-Napoca’s ambitions to become a 
lighthouse city for the energy transition in Romania, a 
proposed step is to join forces with other cities across 
the world, through international cities networks. 
Benefits from joining such networks include access 
to tools, such as those developed by the Science-
Based Targets Network. Moreover, they add to local 
momentum for different energy projects.

The Municipality of Cluj is Member of the Covenant of 
Mayors (CoM) from 2011, the world’s largest movement 
for local climate and energy actions. The participation 
of the city in Covenant of Mayors provides 
opportunities for long-term partnerships. Increasing 
its engagement as a member of the Global Covenant 
of Mayors can be achieved by submitting an updated 
Sustainable Energy Action Plan. The World Bank 
contributes to Cluj’s efficient and sustainable energy 
policies primarily focusing on the sustainability goals 
of the European Green Deal. 

Additionally, the City can join an international city 
network, such as the C40 initiative. As a member 
of C40, Cluj-Napoca can access its Knowledge Hub 
of best practices and world leading expertise. At 
the European level, the Municipality can also join 
EU-funded projects focused on the deployment of 
decentralized clean energy systems. For example, 
CityxChange263 involves seven medium and small-
sized EU cities working on deploying positive energy 
blocks and districts. Acting as a pilot within such 
projects will enable Cluj-Napoca to accelerate its 
transition by learning from other cities, gaining 
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access to innovation funds, and sharing progress 
and lessons learned on the European stage. Finally, 
Cluj-Napoca can play an active role by hosting events 
for these networks (i.e., Global Covenant of Mayors; 
C40) and raising awareness on the global stage about 
the city’s energy transition challenges and solutions. 
(REFLOW Deliverable 3.2, 2020).

“IUDS (2021-2030)”

In the context of the Integrated Urban Development 
Strategy 2021-2030 (IUDS) municipal administration, 
academics, environmental experts, World Bank 
specialists, architects, local enterprises, and citizens 
worked together, under the umbrella of CIIC, for the 
common goal of sustainable energy transition of the 
city of Cluj. The implementation of such synergies 
contributes to the optimal management of financial 
resources. According to IUDS, support is provided to 
the Municipality of Cluj-Napoca in order to increase 
the effectiveness and sustainability of planning, 
investment, management and development. The 
following components and activities are included:

• Strategic Planning, Capital Investment Planning 
and Management

• Metropolitan Planning

• Housing Strategy 

An evaluation framework, focused on the 
environmental goals of the Municipality and based 
on the principles of circular economy, is capable of 
highlighting the outcomes and importance of such 
synergies. The dissemination of results to relevant 
stakeholders promises further collaboration and 
impact on the city of Cluj.

“Local Administration as a 
discussion partner with 
citizens and stakeholders”

In Cluj, the local administration is a discussion 
partner with citizens and local stakeholders. A type of 
collaboration between all the three dimensions of the 
public sector, the private sector, and the civil society, 
could be efficient in energy transition for the city of 

Cluj. Under this condition, long term partnerships are 
being created at national and local level. In Cluj, public 
participation of local stakeholders is an essential 
element of the planning process. The involvement 
of local experts can increase the quality of the 
process (high quality deliverables from the working 
groups) and the quality of the local governance 
through community participation. The transition to 
circular economy suggests a decentralised approach, 
highlighting and highly relying on partnerships with 
stakeholders and individuals.

“Participatory Budgeting Projects”
 
Participatory budgeting projects are also being 
supported by the city, as an effort to solve 
neighborhood problems by improvements of green 
spaces and public lighting, and measures to increase 
public safety (Boc, 2019). The participatory budgeting 
project was piloted in 2013 in a neighborhood of 
Cluj-Napoca, being the first project of this type 
in Romania. The International Observatory on 
Participatory Democracy (IODP) awarded the 
Municipality of Cluj-Napoca with a Special Mention of 
the International Jury for the “Participatory Budgeting 
in Mănăştur District”.

Another participatory budgeting project implemented 
is “Com’ON Cluj” in 2015, as part of the European 
Youth Capital. As part of the project, 100 small scale 
projects implemented by young people were funded.

In 2017, the Municipality implemented the first online 
participatory budgeting project, reaching a wide 
audience.

Making widely available and disseminating the 
procedure and results of the aforementioned projects 
is a proposed action so as to lead the example for 
more Romanian, and EU, cities. This would maximise 
the impact of the projects and render Cluj an example 
of such practices internationally.

Multiple benefits from circular energy transition policies and interventions
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