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Introduction 

{Monica Salvia, CNR-IMAA} 

 

The ‘SEE methodological toolkit and criteria for assessment’ represents the core 

transnational output of the RE-SEEties project (funded by the South-East Europe 

Programme) which aims to support municipalities in creating a sustainable and resource 

efficient future through coherent and appropriate planning practices, in compliance with the 

requirements of the relevant EU legislation.  

The toolkit consists of two parts: a methodological guidance on how to improve resource 

efficiency by applying smart strategic measures in city planning and a set of criteria for the 

evaluation and monitoring of the developed strategy and its impact.  

This step-by-step methodology is the outcome of an iterative process: the first version of the 

methodology was developed by the knowledge institutions involved in the project (CNR-

IMAA, CRES, Energiaklub, MACEF and REGEA) and afterwards tested by the partner cities of 

RE-SEEties. The methodology was then revised taking into account the conclusions and 

lessons learnt from its application across SEE cities through an intensive strategy building 

and stakeholder engagement process which were based on a continuous interaction 

between the transnational and regional/local levels.  

 

Figure 1: Focus areas and key contributors of the proposed methodological toolkit for RE-SEEties. 

 

This report starts from an overview of the policy making context (Chapter 1), summarizing 

some of the best practices and technologies available in different sectors (Chapter 2). 

Chapter 3 focuses on the key issues of changing behavior of selected target groups. On the 
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other hand, more technical aspects are under consideration of Chapter 4 which focuses on 

the main data gathered by city partners and the proposed tools (software) selected by the 

knowledge institutions and utilized at urban level to support the definition of resource 

efficient strategies. Last but not least, Chapter 5 describes the overall set of criteria for 

assessment which have been customized by each partner city in order to measure, monitor 

and report its pathway towards resource efficiency. 
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1. Policy-making  

{Sashe Panevski, MACEF} 

The Step-by-step Methodology on Policy Making intends to provide policy makers on 

regional and local level with guidelines, starting from the process of policy elaboration and 

following every step of this cyclic process. These guidelines will provide general description 

of the process, which will go beyond the specific topics and areas in the focus of the RE-

SEEties project. 

This chapter starts with providing an overview of the main relevant European Union policies 

and strategies in the fields of waste valorisation, energy efficiency and sustainable utilization 

of renewable resources, describing the aim of these policies and their possible interactions. 

The main focus is on municipalilities, differentiating the obligations and responsibilities on 

local level. 

In the following, general recommendations for regional policy makers are provided with 

specific reference to waste valorisation, energy efficiency and renewable resources. 

For further information on the issues dealt with in this chapter, please refer to the technical 

reports Step-by-step Methodology on Policy Making (August 2013) and Policy Guidance for 

local, national and European decision-makers (July 2014) elaborated during the project and 

available on the RE-SEEties website. 

 

1.1 Policy-making process 

The focus of the process of policy making is to bring practical solutions to particular policy 

developments. Regarding this, every information of the process must be accessible, 

politically useful and able to find practical solutions to problems. Policy is normally best 

understood as part of a cycle made up of five stages. Figure 1.1 shows a commonly accepted 

representation of the policy making process that can also apply to urban systems with focus 

on energy and waste management. 
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Figure 1.1: Policy making cycle 

 

In brief, the policy making process is developed through the following five main steps:  

 1
st

 Stage: Agenda Building / Agenda Setting. The first stage deals with the 

identification of the main problems which should be put on the agenda. This is done  

typically through a public debate, though policy makers can also rely on their 

constituents, interest groups and media to bring policy problems to their attention. 

Ultimately, the identification, the reaction to the problem and the solution, all form 

the policy process. This may come about through crisis through the lobbying efforts 

of interest groups or through others concerned about the problem. 

 2nd Stage: Policy Formulation. This consists of the debate that occurs among 

government officials and the public, in the media, in the congress and through 

campaigns. Policy makers in the legislature and the bureaucracy formulate 

legislative, regulatory, or programmatic strategies to address the problem.  

 3rd Stage: Policy Adoption. It deals with the selection of a strategy for addressing 

the problem from the solutions discussed. With given policy proposals, policy 

makers in the third stage move to formally adopting a particular solution in form of 

laws or bureaucratic rules.  

 4th Stage: Policy Implementation. This is the administration of the policy adopted 

by bureaucrats, the courts and others. Once adopted, government agencies begin 

the task of making the policy work. They establish procedures in accord with the 

policy, write guidance documents, and issue grants-in-aid to other government 

bodies.  

 5th Stage: Policy Evaluation. Groups or analysts evaluate a policy to determine 

whether it is addressing the problem, whether implementation is proceeding well 

and whether the desired impact is obtained. The feedback evaluates also the 
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unintended consequences of the policy adoption. Evaluation may reveal a need for 

revisions in policy, a need for changes in implementation, or even whole new 

policies. It may also reveal new problems in need of policy solutions. Consequently, 

the feedback is also considered part of the agenda building and the policy 

formulation process.1 

 

The intention and purpose of the policy making process is to be useful for the policy making 

end users. When the problem is addressed, the public must be informed and well know with 

the issue, moreover raising awareness and knowledge not only with campaigns and 

advertising, but with application of the policies.  

Furthermore, policy makers give policy proposals on national and local level. The proposed 

policies should be acceptable and affordable on national level, according to the national and 

EU regulations. Therefore, the adopted policies should be suitable for implementation on 

local level in cities, and local communities. In terms of improving the policy, various policy 

proposals should be applied, such as: financial stimulations through special funds for 

improving resource efficiency on national level, and for stimulating the public through the 

financial institutions (credit lines with low interest rates etc.), also the harmonization of the 

EU institutions with the local institutions and policies is very important.  

Last but not least, is the awareness of the public low? The awareness raising can be achieved 

through several manners. The first steps are campaigns for raising awareness; the seconds 

are the national financial stimulations, such as: financial incentives for the usage of thermal 

solar collectors, fiscal incentives in the local, exemption from customs duties and taxes, 

financial facilitations etc, as well as stimulations for use of the four R’s (reduce, reuse, 

recycle, repair). 

This kind of policy making frameworks on national level can be implemented by the local 

self-governments and the urban communities through local policies. The strength of the 

local policies can be notified when the policy makers on local level stay to the policy making 

cycle and observe all stages of implementation. If the elaboration of local policies on the 

resource efficiency in communities, which is consists of various issues, follows strictly the 

stages of the policy making process, the outcome and the feedback will be positively more 

than expected.   

Local policies intended for the citizens of the community, the institutions that are within the 

community and regulations that are conducted within the community. These measures 

should be applicable in schools, hospitals, public institutions (under governance of the local 

self-government), public enterprises etc. in order to make competitive spirit in terms of 

energy efficiency. The competitiveness among them will be stimulated with rewards and 

preferential measures or penalties for non-compliance with regulations or policies for 

energy efficiency. 

 

                                                
1
http://www.laits.utexas.edu/txp_media/html/bur/features/0303_01/policyld.html 

http://www.laits.utexas.edu/txp_media/html/bur/features/0303_01/policyld.html
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1.2. EU Policies 

 

Before introducing the main relevant European Union policies and strategies in the fields of 

waste valorisation, energy efficiency and sustainable utilization of renewable resources it is 

worth making a short discussion on how EU decisions are made2. 

The EU’s standard decision-making procedure is known as 'Ordinary Legislative Procedure’ 
(ex "co-decision"). This means that the directly elected European Parliament has to approve 

EU legislation together with the Council (the governments of the 27 EU countries). The 

Commission is drafting and implementing EU legislation. 

 EU Treaties  

The European Union is based on the rule of law. Every action taken by the EU is based on 

treaties, approved voluntarily and democratically by all EU members. 

The Treaty of Lisbon increased the number of policy areas. The European Parliament also has 

more power to block a proposal if it disagrees with the Council. 

 Regulations, Directives and other acts  

The aims set out in the EU treaties are achieved by several types of legal act. These 

legislative acts include regulations, directives, recommendations and opinions. Some are 

binding, others are not. Some apply to all EU countries, others to just a few. 

 Application of EU law  

EU law - which has equal force with national law - confers rights and obligations on the 

authorities in each Member State, as well as individuals and businesses. The authorities in 

each Member State are responsible for implementing EU legislation in national law and 

enforcing it correctly, and they must guarantee citizens’ rights under these laws. 
The EU Policy making process regarding energy and waste management within the frames of 

the urban system leads towards more sustainable configurations that will maximize the 

livability and long-term health of our urban environment. 

 

1.2.1. Waste policies 

Waste is defined by Directive 2008/98/EC. This directive describes waste as ‘any substance 
or object which the holder discards or intends or is required to discard’. The waste actually 
presents significant loss of resources in the form of materials and energy and it have big 

environment impact. Landfills are taking land space and cause environment pollution. Also, 

incineration results in emissions of dangerous air pollutants.  

EU waste policies aim to reduce the environmental impacts of waste and improve the EU’s 
resource efficiency. The long-term aim of the policies is to reduce the amount of waste and 

to promote waste as a useful resource, both as energy and materials. 

 

The European Union waste policies are based on the Waste Framework Directive. This 

framework directive results in several types of directives like Hazardous Waste Directive, 

Waste treatment Operations directives and Waste Streams directives. 

                                                
2
http://europa.eu/eu-law/index_en.htm 

http://europa.eu/eu-law/index_en.htm
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Figure 1.2 shows the European Union legislation on waste and the interconnections among 

different waste directives. 

 
Figure 1.2: EU waste legislation

3
 

 

The main directives on waste valorisation are described in Box 1.1. 

 

Box 1.1: Directives on waste 

Directive 2008/98/EC of the European Parliament and of the Council of 19 November 

2008 on waste 

The European Union directive on waste provides legal framework for the whole waste cycle, 

from generation to disposal with accent to recovery and recycling. Through regulation on 

waste generation and waste management, it influences the protection of the environment 

and the health of the population. 

This directive sets a hierarchy in the waste treatment (in order of priority): 

 Prevention 

 Preparing for reuse 

 Recycling 

 Other recovery, accent on energy recovery 

 Disposal 

The Member States must take measures for treatment of the generated waste according to 

the hierarchy. However, the waste management must be implemented without danger to 

the health of the people and a harmful effect on the environment. 

The Directive on waste anticipates plans and programmes that the authorities must 

establish. The plans cover the type, quantity and source of waste, existing collection 

systems and location criteria. The prevention programmes must take into consideration the 

economic growth and the environmental impacts from waste generation. 

 

Regulation (EC) No 2150/2002 of the European Parliament and of the Council of 25 

November 2002 on waste statistics 

The waste management statistics act creates framework for collection of data on 

generation, recovery and disposal of the waste. The data that is required is collected 

                                                
3
 European Commission “The Story behind the strategy” http://ec.europa.eu/environment/waste/pdf/story_book.pdf 

http://ec.europa.eu/environment/waste/pdf/story_book.pdf
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through surveys, with statistical estimation procedures or administrative and other sources. 

The objective of the Waste Statistics Regulation is to ensure better monitoring of effective 

implementation of Community policy on waste management with regular, comparable, 

current and representative data on the generation, recycling, re-use and disposal of waste.  

 

Directive 2000/76/EC of the European Parliament and of the Council of 4 December 2000 

on the incineration of waste 

This Directive aims to integrate into existing legislation technical progress in terms of 

monitoring emissions from incineration processes and to ensure compliance with the 

international commitments made by the Community with regard to reducing pollution, 

specifically concerning the setting of emissions limit values for dioxides, mercury and dust 

produced by waste incineration.  

 

Council Directive 1999/31/EC of 26 April 1999 on the landfill of waste 

The Directive is intended to prevent or reduce the adverse effects of the landfill of waste on 

the environment. 

It defines the different categories of waste (municipal waste, hazardous waste, non-

hazardous waste and inert waste) and applies to all landfills, defined as waste disposal sites 

for the deposit of waste onto or into land. 

 

 

 

1.2.2.  Energy efficiency policies 

The EU is aiming for a 20% cut in Europe's annual primary energy consumption by 2020. The 

Commission has proposed several measures to increase efficiency at all stages of the energy 

chain: generation, transformation, distribution and final consumption. 

The measures focus on the public transport and building sectors, where the potential for 

savings is greatest. Other measures include the introduction of smart meters (which 

encourage consumers to manage their energy use better), and clearer product labelling. 

The policies aimed at the energy efficiency are important for competitiveness, energy 

security and for the commitments on climate change from the Kyoto Protocol.  

 Competitiveness 

The competitiveness of the European industry can be increased by implementation of 

energy efficiency measures. In the European Commission’s Green Paper on Energy 
Efficiency, the estimate on the reduced energy consumption by 2020 is 20%, which can save 

a sum of 60 billion euros for investments. As a result of the investments, the 

competitiveness of the European industry can be increased. 

 Energy Security 

The European Union is dependent on energy imports. 50% of its current energy 

consumption is satisfied by energy imports, though on national level this figure may vary. 

According to analysis, this figure can go up to 70% until 2030.  

This brings the question about ensuring energy security. Energy efficiency is one of the most 

important ways of delivering energy security. Reducing the waste energy and changing the 

habits of the citizens, improvement in the industrial processes and energy management will 

result in more rational utilization of energy and thus lower energy consumption. 
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 Kyoto protocol, Copenhagen Accord and Rio Declaration 

The previously discussed 20% energy savings from energy efficiency would mean that the 

European Union will meet their commitments defined by the Kyoto Protocol. The energy 

saving will result in reducing of C02 emissions and will protect the environment for the 

present and future generations. This means that it also promotes sustainable development, 

one of the most important strategic goals of the European Union. 

The Copenhagen Accord underlined that climate change is one of the greatest challenges of 

our time and emphasized that it needs strong political will to urgently combat climate 

change in accordance with the principle of common, but differentiated responsibilities and 

respective capabilities. The Copenhagen Accord endorses the Kyoto protocol. The Rio 

Declaration on Environment and Development set out 27 guiding principles for sustainable 

development throughout the world. It states that the only way to have any form of long 

term growth is to ensure that it is grounded in the context of environmental protection. 

 

The main directives on energy efficiency are resumed in Box 1.2 whereas Figure 1.3 provides 

an overview of the Energy Efficiency Directive (EED). 

 

Box 1.2: Directives on energy efficiency 

Directive 2012/27/EU on energy efficiency 

This directive is the most important in the field of energy efficiency. It establishes a 

framework for the promotion of energy efficiency within the EU in order to ensure the 

achievement of the Union’s 2020 20 % target on energy efficiency and to introduce a way 
for further energy efficiency improvements beyond that date. It lays down rules designed to 

remove barriers in the energy market and overcome market failures that impede efficiency 

in the supply and use of energy, and provides for the establishment of indicative national 

energy efficiency targets for 2020. 

The EED is as close as the EU comes to an EU-wide energy efficiency strategy anchored by 

legislation. It is a framework directive which sets overarching objectives and targets to be 

achieved by a coherent and mutually reinforcing set of measures covering virtually all 

aspects of the energy system: from supply, transformation, transmission and distribution to 

consumption. Member States must transpose the EED into national law by 5 June 2014 

within their own legal, social, environmental and economic culture. It includes 

recommendations on how to use financing strategies and national building renovation 

strategies. 

 

Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on 

the energy performance of buildings 

This directive sets up the rules for the methodology for calculation of the energy 

performance of buildings. Member countries must adopt a national (or regional) 

methodology for calculation of the energy performance of buildings, which must take into 

account the thermal characteristics of the envelope, local environmental characteristics 

(like natural lighting, local solar exposure, the energy characteristics of all relevant systems 

etc.). 

Furthermore, the directive on the energy performance of building is setting the minimum 

requirements for new and existing buildings.  

The objective of this directive is nearly zero-energy buildings. By 31 December 2010 all new 

buildings shall be nearly zero-energy buildings, where the public buildings shall comply by 
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the same criteria by the end of 2018. 

Introducing a system for energy performance certification of buildings is improving the 

quality of the services and the awareness of the citizens. 

 

Directive 2009/33/EC of the European Parliament and of the Council of 23 April 2009 on 

the promotion of clean and energy-efficient road transport vehicles 

This Directive aims at promoting and stimulating the development of a market for clean and 

energy-efficient vehicles. With regard to procurement for public transport, the Directive 

requires the impact of the vehicles during their operational lifetime in terms of energy 

consumption, CO2 emissions and other pollutant emissions to be taken into consideration. 

 

Regulation (EU) No 510/2011 of the European Parliament and of the Council of 11 May 

2011 setting emission performance standards for new light commercial vehicles as part of 

the Union’s integrated approach to reduce CO2 emissions from light-duty vehicles 

 

 
Figure 1.3: Overview of the Energy Efficiency Directive (EED) 

 

 

1.2.3.  Policies on Renewable Energy Sources (RES) 

The key EU policies dealing with a sustainable exploitation of renewable energy sources are 

the Renewable Energy Road Map and the Directive on the promotion of the use of energy 

from renewable sources, as explicated by Box 1.3. 

 

Box 1.3: Directives on Renewable Energy Sources (RES) 

Renewable Energy Road Map 

The Renewable Energy Road Map assesses the share of renewable energy in the energy mix 

and the progress made in this area. It also includes the target of producing 20% of total EU 

energy consumption from renewable energy sources by 2020, as well as measures for 

promoting renewable energy sources in the electricity, biofuels and heating and cooling 

sectors.  

The Road Map sets out the Commission’s long-term strategy for renewable energy to meet 
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the objectives of increasing energy security and reducing greenhouse gas emissions. Also 

this document proposes setting a mandatory target of 20% for renewable energy’s share of 
energy consumption in the EU by 2020 and creating a new legislative framework to 

enhance the promotion and use of renewable energy.  

Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on 

the promotion of the use of energy from renewable sources 

The Renewable Energy Directive 2009/28/EC established a European framework for the 

promotion of renewable energy, setting mandatory national renewable energy targets for 

achieving a 20% share of renewable energy in the final energy consumption and a 10% 

share of energy from renewable sources in transport by 2020. The Directive establishes a 

common framework for the use of energy from renewable sources in order to limit 

greenhouse gas emissions and to promote cleaner transport. To this end, national action 

plans are defined, as are procedures for the use of biofuels.  

According to this directive the member states should make National renewable energy 

action plans and Cooperation between Member States. Also, each state should guarantee 

the origin of electricity, heating and cooling produced from renewable energy sources. The 

Directive also takes into account energy from biofuels and bio liquids. 

 

In order to improve the effectiveness of EU funding for renewable energy projects and to 

facilitate the convergence of national support schemes, the European Commission invites 

the Member States to follow a set of recommendations, as follows:  

 implement the National Renewable Energy Action Plans; 

 streamline infrastructure planning regimes while respecting existing EU 

environmental legislation and strive to conform to best practice; 

 make faster progress in developing the electricity grid to balance higher shares of 

renewable energy; 

 develop cooperation mechanisms and start integrating renewable energy into the 

European market; 

 Ensure that any reforms of existing national support schemes will guarantee the 

stability for investors, avoiding retroactive changes; 

In order to support such efforts the Commission will continue to work in partnership with 

the Member States on the implementation of the Directive 2009/28/EC. 4 

Of course, these pathways are recommended also for the other countries that are not 

members of EU, but their contribution is equally important for reaching the 20-20-20 goals 

of the Community. 

 

1.3. Financing local investments for resource efficiency 

The European Commission has introduced several mechanisms to finance the investments 

for the programming period (2014 – 2020) on energy and waste.  

The most important ones are listed below: 

European Energy Efficiency Fund (EEE F)  

                                                
4
European Commission,  Brussels, 31.1.2011Renewable Energy: Progressing towards the 2020 target 
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The Fund was launched on 1st July 2011, with a global volume of EUR 265 million, providing 

tailor-made debt and equity instruments to local, regional and (if justified) national public 

authorities as well as public and private entities acting on behalf of those authorities. EEE F 

aims at financing bankable projects in energy efficiency (70%), renewable energy (20%) and 

clean urban transport (10%) through innovative instruments and in particular, promoting the 

application of the EPC (Energy Performance Contracting). A technical assistance grant 

support (EUR 20 million) is available for project development services (technical, financial) 

linked to the investments financed by the Fund. 

Horizon 2020 

Horizon 2020 is the financial instrument implementing the Innovation Union, a Europe 2020 

flagship initiative aimed at securing Europe's global competitiveness. 

Seen as a means to drive economic growth and create jobs, Horizon 2020 has the political 

backing of Europe’s leaders and the Members of the European Parliament. They agreed that 

research is an investment in to the future and so put it at the heart of the EU’s blueprint for 
smart, sustainable and inclusive growth and jobs. 

Horizon 2020 is the biggest EU Research and Innovation programme ever with nearly EUR 80 

billion of funding available over 7 years (2014 to 2020) – in addition to the private 

investment that this money will attract. It promises more breakthroughs, discoveries and 

world-firsts by taking great ideas from the lab to the market. 

By coupling research and innovation, Horizon 2020 is helping to achieve this with its 

emphasis on excellent science, industrial leadership and tackling societal challenges. The 

goal is to ensure Europe produces world-class science, removes barriers to innovation and 

makes it easier for the public and private sectors to work together in delivering innovation. 

Horizon 2020 is open to everyone, with a simple structure that reduces red tape and time so 

participants can focus on what is really important. This approach makes sure new projects 

get off the ground quickly – and achieve results faster. 

ELENA Facility  

Launched in 2009 under IEE II, this initiative provides technical assistance grants (of up to 

90% of eligible costs) to local and regional authorities for development and launch of 

sustainable energy investments over their territories. The EU support is conditional to 

investments induced with a minimum leverage of 1:20. It consists of 4 operational windows 

with the EIB, KfW, CEB and EBRD.  So far, some EUR 31 million assigned to 17 projects should 

trigger investments nearing EUR 1.6 billion, within the 3-year duration of ELENA contracts. 

About a third of these investments address the buildings sector and EPC and a third is 

allocated to urban transport projects. ELENA Facility enables the financing of investments 

both by private and public sources and facilitates connection with financial instruments 

(such as Jessica). 

Mobilizing Local Energy Investments (MLEI)  

MLEI is also a Project development assistance addressing projects between EUR 6 million 

and EUR 50 million, run through annual call for proposals managed by the Executive Agency 

for Competitiveness and Innovation (EACI). 

Cohesion policy  

Overall, the reformed cohesion policy will make available up to EUR 351,8 billion to invest in 

Europe's regions, cities and the real economy. It will be the EU's principle investment tool for 

delivering the Europe 2020 goals: creating growth and jobs, tackling climate change and 
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energy dependence, and reducing poverty and social exclusion. This will be helped through 

targeting the European Regional Development Fund at key priorities such as support for 

small and medium-sized enterprises where the objective is to double support from EUR 70 

to 140 billion over the 7 years. There will be stronger result-orientation and a new 

performance reserve in all European Structural and Investment Funds that incentivises good 

projects. Finally, efficiency in cohesion policy, rural development and the fisheries fund will 

also be linked to economic governance to encourage compliance of Member States with the 

EU's recommendations under the European Semester. 

In the new programming period (2014-2020), the cohesion policy has a new strategic 

approach: 

•Before European Regional Development Fund investments are allocated to research and 

innovation, Member States and regions will need to draw up so-called smart specialisation 

strategies.  

•These smart specialisation strategies will help regions to tap into their innovation potential 

and build on particular assets and strengths. Each region will focus on a limited set of priority 

areas, in which it already has a competitive advantage.  

Cohesion Policy 2014-2020 will go even further in terms of concentrating funding on 

research and innovation: 

•Supporting innovation actors (especially research centres and SMEs) which are directly 
engaged in developing innovative solutions and the economic exploitation of new ideas 

through: 

 advisory and support services; 

 direct investments;  

 financial instruments that help access private sources of finance. 

•Investing in infrastructure, equipment, pilot product lines, and advanced manufacturing 
necessary for applied research and innovation activities, including technologies that create 

capabilities for further innovation in a range of other sectors. 

•Facilitating the cooperation, networking activities and partnerships among different 
innovation actors working in the same field – universities, research and technological 

centres, SMEs and large firms – to achieve synergies and technology transfers. 

•Investing in innovation by SMEs in order to increase their competitiveness. 

• Focussing on the training of researchers, development of post-graduate courses of study 

 

1.4. Policy guidance for local, national and European decision-making 

This chapter provides a summary of two essential papers for the policy making process and 

its implementation.  

The first part is summary of the “Policy Guidance for local, national and European decision-

makers”. That document provides a summarised overview of policy recommendations on 
resource efficiency relevant to political and technical decision-makers of all governmental 

levels – local, regional, national and European. The recommendations are based on a very 

intense stakeholder engagement process that took place in the eight participating target 
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countries of the RE-SEEties project namely: Croatia, Greece, Hungary, Italy, Macedonia, 

Romania, Slovakia and Slovenia, in order to evaluate and compare enabling policy conditions 

with local practice of resource efficiency in urban communities. 

The second summary refers to the “Guide for successful planning and decision making” 
which focuses on stakeholders engagement in the policy making process. As a matter of fact, 

involving stakeholders in the first steps of the policy making process is essential for the 

successful implementation of the policy. 

 

Enabling resource efficiency - Translating policy into local practice is of crucial importance in 

order to enable framework conditions in particular from the European and national level. A 

support package including adequate funding programmes should promote and stimulate the 

transition towards resource efficiency on a regional and local level.  

Scaling impact by vertical integration - Harmonisation and vertical integration of policies at 

all governmental levels is a key factor to use the maximum potential of synergies for 

resource efficiency. In this respect regular local-national dialogues should take place to 

exchange on the development and implementation of e.g. local and regional Sustainable 

Energy Action Plans in correspondence with National Energy Efficiency Action Plans and 

National Renewable Energy Action Plans.  

From linear to circular - Decision makers of all levels should steer the linear development 

path focused on short term economic growth towards a sustainable and integrated societal 

progress. Thus resource flows should not only be more efficiently utilised, but increasingly 

organised from linear to circular economies.   

Going beyond natural resources - Resource efficiency demands a reorganisation of urban 

functions as far as the infrastructure and the use of resources is concerned. Hence resource 

efficiency actions require promoting a technological as well as social and cultural shift.   

Taking stock - Data collection and analysis is an important initial step for any governmental 

level to understand the specific assets of a certain territory and make best use of the 

available infrastructure and resources.  

Creating alliances - Resource use is too complex an issue to be handled by public 

administration alone. A successful strategy needs to take into account needs and capabilities 

of all actors and not only in the implementation stage but much earlier, ideally already in the 

development of Sustainable Resource Action Plans. This will ensure not only a solid 

knowledge basis but also co-ownership of thus developed strategy, making it less vulnerable 

to short-term political changes.  

Enabling knowledge transfer - Resource efficiency dialogues, networking and alliances 

should not stop at any governmental level. Instead of reinventing the wheel, it is important 

to reach out to other political and technical decision makers, dealing with similar problems, 

in order to exchange experience and learn from each other.  

Customizing solutions - Learning from others is not the same as copy-pasting solutions from 

one country or city to the other. To ensure best results, the measures chosen should reflect 

local situation. This knowledge can be gathered in the previous steps of taking stock and 

creating alliances.  

Reflecting the complexity - Resource efficiency is not merely a technical challenge. Instead it 

is a complex transition process, involving our institutions and most of all values and practices 

of people. This complexity needs to be recognized and accounted for in any strategy.  

Striving for excellence - Choosing an ambitious goal that is easy to communicate and with 

which stakeholders can identify with and thus support, has the power to put the entire city 
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or region on a completely new path, setting off a transformative dynamic and inspiring new, 

even more ambitious goals.  

Monitoring and evaluation - Adequate indicators for resource efficient cities that are able to 

account for the spatial and temporal dimension of resource flows, going beyond simple 

resource use indicators, is the one that needs to be addressed more substantially in the 

coming years.  

1.4.1 Context of Resource Efficiency 

Resource efficiency is an important part of the overarching concept of sustainable 

development.  Respective measures support the establishment of sustainable communities 

and regions by contributing in the reduction of their per capita use of natural resources to a 

level that endangers neither local nor global ecosystems, and at the same time, ensure that 

political, economic and social systems guarantee a high quality of life for present and future 

generations in Europe.  

Short to long term visions, strategies as well as measurable targets are necessary to translate 

resource efficiency into practical European, national and local policy frameworks that 

integrate the various economic, social and environmental strands. The European 

Commission has started to follow this pathway by calling for a resource-efficient Europe and 

let it become one of the seven flagship initiatives of the Europe 2020 Strategy.  

The objective of this strategy - to become a smart, sustainable and inclusive economy by 

2020 - can be seen as a paradigm shift, moving from a linear development path focused on 

economic growth towards a more integrated, even circular approach to societal progress. By 

now the resource efficiency flagship initiative developed a Roadmap to a resource efficient 

Europe which manifests a vision, sets out a frame for the design and implementation of 

future actions and outlines the structural and technological changes needed by 2050, 

including milestones to be reached by 2020. 

The recent communication of the Commission: Towards a Circular Economy, further 

contextualize resource efficiency by highlighting that such a fundamental transition in the 

EU, away from a linear economy where resources are not simply extracted, used and thrown 

away, but are put back in the loop of economies, is driven by measures that promote a more 

efficient use of resources and waste minimization. 

The present paper understands resources as natural material like water, air, energy 

(carriers), land and soil, but also as ecosystems such as biodiversity and climate. Both types 

of resources provide the people of cities and regions with functions and services related to 

heath, food, recreation and income, etc.. The availability of resources determines the human 

build infrastructure on: 

Energy Water Buildings Transport ICT ... 

 

Resource efficiency demands a reorganisation of urban functions. This reorganisation need 

to be twofold addressing the: 

 build infrastructure, e.g. working towards a smart grid or low-carbon economy, as 

well as 

 the use of resources e.g. promoting a shared economy or opportunities of urban 

mining, reuse and up cycling.  

Hence resource efficiency requires a technological as well as a social and cultural shift.   

Building upon the idea of resource efficiency, new concepts are currently emerging that 

propose further development of our production and re-production techniques towards a 
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circular use of natural resources. Strategic concepts supported by the European Commission 

like SMART Cities can guide the reorganization of resource use and functions with an 

emphasis on technological improvements which for instance include information and 

communication technologies. The concept of Productive Cities currently developed at ICLEI 

combines the ideas of resource sufficiency, circular use and decentralised management of 

resources on an urban-rural interface. 

 
Figure 1.4: Representation of the cascading approach for sustainable cities/regions 

 

The next figure summarizes the document “Guide for successful planning and decision 
making” regarding engaging stakeholders in the policy making process. This guideline 
supplements this document, because of the essential role of the stakeholders in the policy 

making. 

Resource sufficiency / 
saving

Substitution of non 
renewables

Resource regeneration

Resource efficiency

Circular Economy
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Figure 1.5: Key messages taken from the “Guide for successful planning and decision making” 

  

• International experiences have demonstrated that through stakeholder 
engagement better and more applicable strategies are produced. This way 
the chances of putting the strategy into practice are much higher than in 
case of missing this process. Further advantage is that the experience, 
knowledge and expertise of a broad range of stakeholders can be exploited, 
and their ideas utilized. The mutual information-exchange will result in a 
better strategy, and the transparent, democratic planning process will 
increase the willingness to cooperate and implement the strategy. 

Why do you need to engage 
stakeholders? 

• Municipality workers are usually overloaded. Municipalities have to handle 
countless tasks, many of them required by law, thus it should come as no 
surprise if employees find low interest in making a strategy / action plan. 
Therefore, it is of utmost interest to create a positive political background, a 
political will around the topic. The best way of this is a formal decision by 
the mayor or the city council, for example by joining the Covenant of 
Mayors.  

Create political engagement. 

• Even the simplest engagement process will benefit from a person (or even 
better: a small team, if there is enough capacity) dedicated to this particular 
part of the project, to ensure that the process planning is taken seriously and 
programmed into people’s work schedules.  

Appoint the person responsible for 
stakeholder involvement 

• Identifying who should be involved / consulted in the engagement process 
is one of the most difficult tasks. Finding the right mix of participants, and 
ensuring that no group is unintentionally (or perhaps, deliberately) 
excluded, is essential to provide legitimacy and credibility to the 
engagement process. 

• Identifying who should be involved / consulted is one of the most difficult 
tasks. Finding the right mix of participants is essential to provide legitimacy 
and credibility to the engagement process. A stakeholder can be defined as 
any person, or group, who has an interest in the project or could be 
potentially affected by its delivery or outputs (e.g. utilities, NGOs, 
researchers, companies, schools, local residents, etc.) 

Identify stakeholders 

• You might encounter opposite interests among stakeholders, like on 
economic terms, regarding aims and certain measures of the strategy / 
action plan. Actually, this is a very good reason to conduct stakeholder 
involvement: if those, who are likely to have opposite interests, are engaged 
at an early stage in the process, it helps to get these problems, these 
supposed or existing opposite interests, soon on to the surface, which then 
can be assessed and tackled.  

Identify different interests of 
stakeholders 

• Not all the stakeholders are equally interested in and affected by the project. 
Therefore it is not necessary to include them to the same extent. Depends 
on whether you would like to get information/data, technical or professional 
assistance, or to provide the opportunity to express their concerns (which is 
usually the case with local residents).  

Define the target and scope 

• The various steps and decisions are greatly interlinked and take place in 
parallel. Therefore, it will always be an iterative process, allowing a number 
of feedback points in the course of progression.Engaging stakeholders often 
starts with organizing meetings, platforms. Besides the stakeholder 
platform meetings, targeted forums with focus groups can be organized as 
well. During strategy making, at certain points, it makes sense to organize 
forums on specific topics, to specific groups of stakeholders, the so called 
focus groups. Such can be an expert forum, discussing particular topics, 
themes and questions in a structured way.  

Define steps and methods 

Let’s do it! 

• Low rate of participation can be avoided by efficient promotion, where the 
local media can be of good use. Municipality actors, decision makers, and 
especially the mayor have to be given a great role in communication. Also, 
local NGOs can keep the topic in mind with their actions. 
 
Bring together different municipal officers that don't usually have the 
opportunity to exchange opinions, for discussion.  

Don’t forget communication! 
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1.5 Guidelines for Policy Makers 

In order to achieve resource efficient communities, especially from the energy and waste 

valorization view, policy makers must take into account technological, economic, political 

and demographic aspects.  

This chapter summarizes the main conclusions deriving from the previous analysis of the 

policy making process and current policies of the European Union. It gives direction and 

suggestions for policy makers in order to achieve their goal – a resource efficient 

community. 

Moreover, it intends to provide policy makers on regional and local level with guidelines, 

starting from the process of policy elaboration and following every step of this cyclic process. 

These guidelines will provide a general aim for the process of decision making, which will go 

beyond the specific topics and areas under the focus of the RE-SEEties project. 

The main guidelines for policy makers on three thematic areas (waste valorization, energy 

efficiency and sustainable exploration of renewable resources) are summarized respectively 

in Boxes 1.4-1.6. 

 

Box 1.4: Guidelines for waste valorization 

Raising awareness and education 

The main problem for the utilization of renewable resources and energy efficiency 

measures is generally the low awareness and lack of knowledge of the general public, not 

the finances. There is a relevant potential and if the benefits are clearly shown to the 

general public the number of users would increase. Expressed in figures, realization of the 

action will increase the utilization of RES and EE measures. 

One way of addressing this problem is through educational measures. There can be classes 

for rational exploration of energy and waste valorization, renewable resources etc. This also 

can have “domino” effect, when the children tell their parents what they learned. 

Use waste as resource 

Waste can be a useful resource, both in means of energy and recycling. 

Using waste as energy source can be important addition to the energy related problems on 

local, national and regional level. Several treatments can result in energy production, like: 

• Incineration produces useful steam, hot water, hot air and electricity;  

• Composting produces good quality compost and bio-gas, while avoids the greenhouse 

gas emissions. 

Recycling is a waste recovery operation when waste materials are reprocessed into 

products, materials or substances either for their original or other purposes. 

Utilization of waste as resource is clearly useful, and with it the land filled waste is reduced, 

which has its own advantages like extending of the lifetime of the landfill and reducing 

environmental pollution. 

Choose the right set of waste treatment technologies 

The appropriate type of waste treatment has important benefits and influences on waste 

reduction and utilization. For example, a landfill with good incineration plant with heat 

recovery system can reduce the amount of land filled waste and produces useful steam, hot 

water, hot air, and electricity. 

 Landfill is deposing of waste into the land in permanent or temporary storage site.   

 Incineration is the thermal treatment of the waste in incineration plant. It involves 
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combustion of the organic substances in the waste. The incineration plant can have a 

heat recovery system and can convert the heat of the gases into useful steam, hot 

water, hot air and electricity (incineration with energy recovery. 

 Recycling is any recovery operation by which waste materials are reprocessed into 

products, materials or substances either for the original or other purposes, except for 

the use as fuel. 

 Composting is a biological treatment of the waste, anaerobic and aerobic treatment of 

biodegradable waste. The composting of the waste produces good quality compost and 

bio-gas, while avoids the greenhouse gas emissions. 

In general, the utilization of new technologies is useful in every field. It increases the 

efficiency of the process and has both environmental and economic benefits. It is highly 

advised, when developing new projects and reconstruction old ones, to take into 

account the new available market technologies in the process. 

Promote waste separation 

Separation is the process when waste is separated into different elements. Waste sorting 

can be done manually by the households or automatically in material recovery facilities or 

by mechanical and biological treatment systems. 

Landfills are an increasing problem. Separation has both environmental and economical 

benefits while addressing the Landfill problem. 

Reduce waste production 

To reduce the waste means to limit the waste creation in the first place. This can be 

accomplished through maximizing the use of resources, generating products with less 

packaging (minimum packaging), improving the products durability. Reducing also means to 

change the habits of people, for they have essential role in minimizing the waste creation. 

Reuse products 

Reusing of waste is tightly connected to reduce of the waste creation. Typically, the 

products that are not in use are considered as waste. But some of those products can be 

reused with different function (ex. glass jar for food keeping), can be repaired, done, or 

sold, etc. This way, reuse also leads to reduce. 

Recycle materials 

With recycle, the materials that are considered as waste can become resources. The waste 

can change its form into useful products. This process also has environmental and financial 

benefits. Recycling is recommended when reducing and reusing are not an option. 

Recover energy and materials 

The waste left after reducing, reusing and recycling should go through thermal and 

biological processes. These processes are aiming to convert the waste into energy, heat, 

compost, fuel or other useful resources. 

 

 

 

Box 1.5: Guidelines for energy efficiency 

Setting requirements for new and existing buildings 

The new buildings must comply with the minimum requirements. Before the construction 

starts, there must be a feasibility study which considers the application of renewable 
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resources, cogeneration systems etc. 

The existing buildings must comply with the minimum requirements when undergoing 

major reconstruction, so their systems will satisfy the national, regional and European 

requirements. 

Some of the buildings are excluded from the requirements of this directive, like buildings 

intended for limited annual time of use, officially protected buildings, etc. 

Capacity building 

The energy efficiency of the industrial sector is dependent on the operational practices and 

production. The first step in implementation of energy efficiency activities on local level 

should be capacity building of the personnel. The curriculum is crucial for the output of the 

capacity building process. 

Improvement of the energy efficiency of the processes 

Process industry is an energy intensive industry and improving performance through 

decreasing the energy cost is one of the key strategies for global competitiveness. 

Implementing energy efficiency in process industry should be approached from several 

directions, such as, the flows of the input materials and the output products with 

consideration of the efficiency in sub-processes.  

Energy Management 

This measure provides support for the assessment of potential energy savings in industrial 

plants through energy audits. The audit scheme for the industry should include: 

 Mandatory energy audits for companies with an annual energy consumption of more 

than prescribed in the Rulebook on energy audits; 

 Voluntary scheme for other companies, especially for SMEs. 

 Introduction and implementation of ISO 50001 scheme for Energy Management in 

industry. 

Intelligent management 

The intelligent management in transport means control of the traffic lights, control of the 

movement of the public transport, information for the citizens, even suggesting new routes 

when for some reason the traffic is blocked (car accident, work on the roads etc.). 

Maximal use of public transport 

Public transport is a shared passenger transport service available to the general public. This 

type of mass transit is considered significantly more efficient than any other type of 

transport. A study by the Brookings Institution and the American Enterprise Institute found 

that public transportation in the U.S uses approximately half the fuel required by cars. 

"Private vehicles emit about 95 percent more carbon monoxide, 92 percent more volatile 

organic compounds and about twice as much carbon dioxide and nitrogen oxide than public 

vehicles for every passenger mile travelled" (Lyndsey Layton, 2002). 

Green waves 

The green waves in the traffic lights can have both ecological and economical influence. The 

less start-stop driving will result in decreasing the fuel consumption, thus it influences the 

environment and financial savings. 

It is particularly important to introduce the green wave for public transportation, not only 

for the environmental and economic point of view, but also it makes the public/mass 

transport faster and more attractive to the general public as an alternative to using a car. 
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New vehicle fleet 

New vehicles are built in line with the newest ecology standards. In general, they are more 

economical and environmentally friendly. This fact draws the conclusion that the public and 

private vehicle fleet should be renewed constantly.  

Driver’s education 

Spatial attention should be given to the training of drivers. The training should give accent 

to driving with lowered consumption of fuel. 

 

 

Box 1.6: Guidelines for sustainable exploration of renewable resources 

Feed-in tariffs 

Feed in tariff is a policy mechanism designed to accelerate investment in 

renewable technologies. The goal of feed-in tariffs is to offer cost-based compensation to 

renewable energy producers, providing the price certainty and long-term contracts that 

help finance renewable energy investments. 

Energy Audits with recommendation of RES measures 

Energy Audits are getting mandatory almost everywhere in a set-time period. Good policy 

recommendation for the Energy Audit Report is to include justified and economical 

renewable energy source measures for the building in question. The analysis of the 

possibilities will also be educational and motivational for the building owner. 

New technologies 

Utilization of new technologies is useful in every field. It increases the efficiency of the 

process and has both environmental and economical benefits. It is highly advised, when 

developing new projects and reconstructing old ones, to take into account the new 

available market technologies in the process. 

Quality control 

Quality can be checked through several laboratories on different aspect that will certify the 

products on a national level. The products will meet the quality standards and that will 

enable higher production. 

Also obligatory trainings and certification of the service providers should be introduced (e.g. 

installers of solar thermal collectors, energy auditors, etc.) With this measure, the services 

will be good and the installed systems will work properly. 

Transfer regulations in national and local policies especially in the sector of valorization 

and implementation control 

This policy measure is more intended towards IPA countries in the southeastern Europe 

region (and beyond). The European Union policies should be transferred, where possible, 

into the national and local policies. Here should be noted that this trend is increasing and 

visible results are already achieved in this area. 

Penalty regulations 

Penalty regulations are envisioned as assuring the mechanism of the implementation of the 

laws and bylaws. If there are no penalties, the regulations are less likely to be implemented 

and the goals will not be met. 

Compliance with legal obligations and contracts (“polluters pay”) 
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If the big polluters cannot be forced to stop the pollution, the legal obligations and 

contracts must ensure that they will pay for the pollution. The money then will be used for 

environmental actions and projects that will compensate for the pollution of the polluters. 
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2. Best practices and available technologies in Europe 

{Senatro Di Leo and Monica Salvia, CNR-IMAA} 

Best practices are intended as effective initiatives and strategies which have resulted in real 

improvements for both the local governments and citizens. The concept of Best Available 

Techniques (BAT) was introduced as a key principle in the IPPC Directive 96/61/EC on 

integrated pollution prevention and control. 96/61/EC: 'best available techniques' mean the 

most effective and advanced stage in the development of activities and their methods of 

operation. 

The first part of this chapter aims to provide local and regional authorities a quick overview 

of successful experiences carried out all around Europe in terms of waste valorisation, 

energy efficiency and sustainable exploitation of renewable energy sources (RES). More 

detailed information can be found in the RE-SEEties Deliverable Report on EU state-of-art on 

resource efficiency (M. Salvia et al., 2013). The initial idea was that municipalities could learn 

from these examples and identify simple and innovative solutions to improve the current 

and future management of energy and waste management systems. 

In the second part of the chapter some very interesting feasibility studies, developed within 

the RE-SEEties project, are reported. They concern the energy efficiency, the utilization of 

renewable energy sources and the waste management. Feasibility studies aim to objectively 

and rationally uncover the strengths and weaknesses of existing systems but also to identify 

opportunities and threats present in the environment, the resources required to carry 

through, and ultimately the prospects for success. The feasibility studies take into account 

several factors which influence the investment, such as legal, economic, technological, 

environmental, scheduling and other factors. In general they are based on the application of 

new solutions and they provide good results.  

 

2.1 Waste valorization  

Best practices in the integrated solid waste management can be identified with reference to 

all phases involved in the management of waste flows (e.g. Production and prevention, 

Separation, Collection, Transportation, Disposal, Recycling, Energy recovery, Treatment, 

Public awareness, Tariff system, Integrated waste management system). As an example, 

some of the best practices outlined by the WASMAN project are summarised in Table 2.1.  

 
Topic Location Title of the best practice 

Public awareness Italy (Capannori, Lucca) Zero waste strategy with participation process 

Prevention Italy (Umbria) Sparkling water from public fountains 

Separation 

 

Italy (Genova) Introduction of economical incentives to improve 

separate collection 

Prevention Italy (University of Bologna) Last minute market project 

Production & Prevention 

 

France (Montpelier) The waste: with the prevention, a resolution, a 

revolution and a multitude of initiatives 

Energy Recovery 

 

Spain Waste could generate up to 7% of Spanish 

electricity 
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Production & Prevention 

 

Spain (Barcelona) 

 

Fair charge, pay-as-you-throw for municipal waste 

in the municipality of Argentona 

Production & Prevention U.K. Title love food hate waste 

Prevention Spain Clean points 

Recycling Germany Deposit/Return system 

Recycling 

 

Greece The hellenic recovery recycling corporation 

(HE.R.R.CO S.A.) 

Prevention Belgium Eco-taxation good practice in waste prevention 

Treatment Cyprus (Larnaka) Automated biological reactor 

Collection/Transportation Sweden Stationary pneumatic waste collection 

Treatment Austria Proximity (Farm) composting in Austria 

Public awareness Slovenia (Vrhnika) Cheaper with Koko 

Treatment New Zealand Small scale organics processing - bio - bins 

Integrated waste 

management system 

Norway Integrated management system in Oslo 

 

Energy recovery Hong Kong Use of landfill gas in town gas production 

Recycling - Energy recovery 

 

Sydney, (Australia) / Falkirk, 

(Scotland & UK) / Tel Aviv, 

(Israel) / Riverside, 

California (USA) 

Mechanical biological treatment 

 

Collection/Transportation/ 

Disposal 

Massachusetts Solar-powered public trash & recycling containers 

Public awareness Europe European week for waste reduction 

Table 2.1: Some examples of European best practices in waste prevention (Source: Best Practice Report of the 

MED WASMAN project, 2011) 

 

Successful examples of waste prevention strategies helping to reduce Europe’s 
environmental impact and improve its resource efficiency are available across the EU. Some 

of these examples are summarized in Table 2.2 (European Commission, 2010). More details 

on good waste practices across the EU and beyond are available at the European 

Commission “Waste Prevention - Best Practices” webpage.   

 
Examples of best practices Brief description 

National Industrial 

Symbiosis Programme (UK) 

 

The National Industrial Symbiosis Programme has created a market which puts 

together those producing waste with those who can use it, and are willing to 

pay the most for it.  

Eco-point initiative (Italy) 

 

Dry food sold in bulk through dispensers at Italian supermarkets reduces 

packaging and allows customers to buy the amount they want.  

Vienna waste prevention 

programme (Austria) 

 

The focus is on spending public money on green products and services (green 

public procurement), helping small firms become more eco-efficient, the 

promotion of re-use and repair of goods, and awareness-raising for cultural 

services.  

Menu Dose Certa (Portugal) 

 

The pioneering Menu Dose Certa or Right-Sized Menu project aims to support 

restaurants in creating menus that generate less food waste.  

Stop-Pub (France) 

 

Operation ‘Stop Pub’ was launched to have a significant reduction in the 

amount of junk mail in household waste through post-box stickers expressing 

the resident’s wish not to receive unaddressed mail. 
Kringloop Re-use Centres 

(Belgium) 

Kringloop Re-use Centres extend the useful life of discarded clothes, 

appliances, kitchenware, furniture, books records and bicycles.  

Table 2.2: Some examples of European best practices in waste prevention (Source: European Commission, 2010) 
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2.2 Energy efficiency  

Energy efficiency deals with using less energy maintaining an equivalent level of activity or 

economic service. Improving energy efficiency is one of the pillars of the European Union 

strategy for sustainable economic growth and is also one of the most effective way to ensure 

the security of energy supply and to reduce greenhouse gases and other pollutants 

emissions. It was estimated that the most significant energy savings can be achieved in 

residential and commercial buildings, with a reduction potential estimated respectively at 

27% and 30%, in the manufacturing industry, with the possibility of saving of about 25% and 

in the transport, with a reduction in energy consumption to 26% (COM/2006/0545). 

The main solutions for increasing energy efficiency in different macroeconomic sectors 

(Residential and Commercial, Power & Heat, Industry, Transport) are reported in detail in 

Salvia et al (2013). Some examples of European best practices aimed to improve the energy 

efficiency of buildings, lighting, electricity production and distribution, industry and 

transport are reported in Table 2.3 (source: the Energy-cities database). 

 

Buildings  

Examples of best 

practices 

Location Interventions Targets 

A new positive energy 

office building (4 floors 

building of 1784 m
2
 

gross area) 

De Bonne 

district in 

Grenoble 

France 

A focus is made on light control, 

favouring natural light. Innovative 

windows are installed as well as 

double flow ventilation for the 

whole building and a simple flow for 

each room. 

Electricity consumption are 6 

times less than the 

consumption of a building 

complying with the current 

French thermal regulations. 

A pilot project for 

ventilation optimization  

Konala 

Secondary 

School - 

Helsinki. 

Replacement of old fans with highly 

efficient standard-drive chamber 

fans. The fans were equipped with 

frequency converter control for 

adjusting the air volume in 

accordance with the CO2 content, 

temperature, humidity and the 

differential pressure of the actual 

air-conditioning requirements. 

Overall energy saving of 13% 

in electricity and heating was 

achieved. 

Low-Cost Energy Saving 

Measures  

Saarbrücken 

- Germany 

In some administrative offices, 

simple and low-cost solutions are 

implemented to improve energy 

efficiency, such as replacing old, 

energy inefficient refrigerators with 

fewer highly efficient models and 

using timers for water heating in 

staff kitchens. 

25% decrease in electrical 

energy consumption 

Annabella House 

Refurbishment: built as 

a hotel in 1850, the 

Annabella building was 

later converted into 

office space. 

Cork County, 

Ireland 

The existing oil boiler was replaced 

with two wall-mounted modulating 

gas boilers; eleven new radiators 

were added to the system; the 

building was broken into 19 

separate heating zones; 51 

electronic thermostatic radiator 

valves were fitted (one on each 

radiator); a computer-based 

monitoring and control system was 

installed. 

35% reduction in heating 

costs 
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Passive-House Fire 

Station -  

Heidelberg, 

Germany 

The new station of the Heidelberg 

Fire Brigade sets new energy and 

environmental standards. It's a 

passive house because it is insulated 

so well that it requires less than 15 

KWh of heating energy per m² and 

year. Passive heat sources are the 

sun and the waste heat from 

technical equipment and people. 

Exhaust air is extracted and delivers 

most of its heat through a heat 

exchanger to the incoming fresh air. 

Heating energy demand was 

reduced to 15 kWh per m² by 

passive house technology 

Eco-buildings in the 

garden district  

Biskopshagen 

- Växjö 

Sweden 

88 dwellings in 18 buildings and one 

pre-school were built with the 

purpose of having a low energy use. 

All buildings are connected to the 

district heating system. Houses have 

high insulation standard with good 

air tightness and heat recovery. 

Build dwellings and a pre-

school with an energy 

consumption that is 35% 

lower than applicable 

national indices 

Lighting  

Modernization of Street 

Lighting 

Kaunas, 

Lithuania 

16,000 old street lights (from 

23,000 installed) have been 

replaced by new sodium lamps. 

reducing the Total capacity of 

installed lighting system from 5.604 

kW to 3.014 kW. 

Annual electricity 

consumption for lighting was 

reduced from 20,969 kWh to 

11,778 kWh. 

Eco-friendly Public 

Lighting 

Komotini, 

Greece 

Replacement of the old and energy 

consuming public lights with new 

ones that consume less energy. 

Reduction in electricity 

consumption by 27.5%. 

Reconstruction of 

Public lighting 

Zagreb, 

Croatia 

On main streets, old lamps were 

replaced by new ones with lower 

power requirements and improved 

better lighting and technical 

characteristics. Luminous flux of 

lamps are regulated in order to 

obtain lower consumption during 

night hours when the traffic is not 

so intense. 

The city of Zagreb is saving 

1.018.838 kWh per year. 

LED traffic signals Stockholm, 

Sweden 

LED traffic signals were installed to 

replace 27,000 incandescent lamps 

at 530 traffic control points. The 

cost of the investment was $ 3 

million 

Energy savings of 90% and a 

CO2 emission saving of 1,537 

t. 

Modernization of Street 

Lights 

Gazi Baba, 

FYR 

Macedonia 

6621 old lamps were replaced with 

new sodium lights. The energy 

consumption of the old lights was 

4,501,518 kWh/a. 

According to a previous 

study, the new lamp will 

consume 2,733,729 kWh/a. 

The savings are around 40%. 

Electricity production and distribution  

Gothenburg’s 
Combined Heat and 

Power (CHP) system 

Gothenburg, 

Sweden 
Fuelled by waste incineration, it 

reduces municipal solid waste 

disposal needs and displaces fossil-

fuel-generated heat and electricity. 

Approximately 1,2 million MWh of 

electricity were produced from 

incineration of waste in 2006. 

Benefits include avoided 

landfill disposal costs and 

carbon credits. The system 

saves about 205,000 t of CO2 

per year through separation 

and combustion of 

degradable organic carbon. 
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The municipal waste-

to-energy power plant 

Kotka, Finland 
It was built in 2006. Main fuel for 

the plant is domestic pre-sorted 

waste (all recyclable waste, like bio 

waste, glass, metal and hazardous 

waste should be removed 

beforehand). The plant produces 

electricity, process steam and 

district heat. 

Annual usage of waste is 

90,000 tonnes, which 

provides the energy of about 

260,000 MWh. 

Cogeneration plant 

KOGEL SEVER 

Skopje, FYR 

Macedonia 
The cogeneration plant is the first 

UNFCCC certified CDM project in 

FYR Macedonia. 

The estimated CO2 reduction 

is 61,851 for year. The 

electricity production is 

130,000 MWh/a, while the 

heat production is 54,000 

MWh/a. 

Industry: Examples  

CARE+ (Energy efficiency tools for SMEs) is a four-step process that empowers Europe’s estimated 25.000 SME 
chemicals producers to receive information on energy efficient technologies and training on how to improve 

their energy efficiency. A range of tools were developed from 2008 to 2010 to help small businesses to evaluate 

their potential energy savings and the expected return on investment, including the Self-Audit Guide with a 

spreadsheet audit tool and a Manual on Best Practices. 

RECIPE (European best practice guide for low energy plastics processing) provides a structured and practical 

approach to improving energy efficiency in the plastics processing industry. It contains useful techniques, tools, 

tips and practical advice to help plan and implement an energy efficiency programme. 

The GREEN-IT project (Green initiative for energy efficient eco-products in the construction industry: voluntary 

agreement guide ) aims to introduce energy labelling in the European building construction products sector and 

accelerate the EU market transformation towards the regulated energy performance of buildings and improved 

'eco-designed' energy-using products. These guidelines provide useful information on voluntary agreements, for 

decision makers and relevant actors in the construction industry. 

Transport: Examples  

Vägverket - Swedish Road Administration realized a short guide which shows how to reduce fuel consumption, 

listing six ways to reduce fuel consumption, along with five ways to achieve fuel efficient driving. Measures 

include the importance of right tyre pressure and advice on fuel saving gear usage. 

Department for Transport- England "Freight Best Practice Consortium" realized a guide which aims to provide a 

step-by-step guide for producing a fit-for-purpose specification as well as taking the reader through the key 

stages of a vehicle specification. The document includes a mixture of background information and guidelines 

specific to fleet managers or drivers. It provides comprehensible guidelines for creating and understanding 

vehicle specifications. 

Table 2.3: Some examples of best practices aimed to improve the energy efficiency in different sectors (source: 

the Energy-cities database). 

 

2.3 Sustainable exploitation of renewable resources  

In the Energy Roadmap to 2050 the European Union has committed to reducing its GHG 

emissions to 80-95% below 1990 levels by 2050. Complying with such an ambitious target 

will require a steady increase in the use of renewable sources that goes beyond the targets 

outlined by the EU 2020 strategy (20% of renewable use in the gross final energy 

consumption). Several successful applications of renewable energy technologies are 

available Europe-wide. An overview of some best practices reported in the energy-cities 

database is provided in Table 2.4. 
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Study for the territorial implantation of the eolian energy in the Alt Empordà (Figueres, Spain). The objective of 

this study was the implementation of a regional map that locates suitable areas for installing wind farms, 

considering  map of availability of the wind source, map of the protected natural areas, map of the ground of 

high agricultural value, map of the ecological connectors, map of the forest protection, map of the landscape 

protection areas, map of planning of the fluvial spaces, map of protection of built-up areas, map of the local and 

town planning, map of the infrastructures of electrical energy transport and others. www.figueres.cat 

Sustainable neighbourhood - Bo01 City of tomorrow  (Malmö - Sweden). The Bo01- international housing 

exhibition that took place in Malmö in 2001, represents the first development stage of the larger development 

of Västra Hamnen, which objectives were to develop self-sufficient housing units in terms of energy and greatly 

diminish the GHG emissions, in particular, the ambitious objective is to obtain a district with 100% renewable 

energies (Heat pump in aquifer and lake, 1,400 m² of solar thermal collectors, Wind power station (2MW) and 

120 m² of solar cells). http://www.dac.dk/en/dac-cities/sustainable-cities-2/all-cases/master-plan/malmo-bo01-

--an-ecological-city-of-tomorrow/?bbredirect=true 

Utilising Energy from the Sun and the Wind (Kirklees, United Kingdom) The project described was part of a 

European funded project called ‘ZEN’ (Zero Emissions Neighbourhoods), with partners in the UK (Kirklees, Sutton 
and Southwark), Italy and Greece. Through this project, Kirklees Council installed solar photovoltaic (PV) panels, 

solar thermal systems and two 6kW wind turbines onto the roof of Civic Centre 3, a Council office building in 

Huddersfield town centre. http://www.display-campaign.org/rubrique489.html  

Low Energy Consumption Building Complex with Renewable Energy Sources and Water Recovery (Rome, Italy). 

Construction of a new apartment complex with six buildings and 74 flats characterized by low energy 

consumption (class “A”) where high energy efficiency standards apply for heating and cooling, and new 
insulating shell materials as well as innovative renewable energy technologies are used. 

Solar exchange (Lausanne, Switzerland) Implementation of “Solar stock exchange”, an innovative financing 
concept using investments from the private sector to fund new solar power installations. The working principle 

of the solar exchange is simple. On the one hand, there are electricity customers willing to pay a higher price per 

kWh in case power has been generated from renewable energy sources. In Lausanne, the price was set at CHF 

0.90 (€0.57) per kWh (which corresponds to the costs for a photovoltaic installation, based on an annuity 

calculated over a 20 year lifetime). On the other hand, there are renewable electricity producers who finance, 

design and install PV units on private buildings. Lausanne's Utilities Company (SIL) negotiates agreements with 

these producers to purchase their entire solar power production, also at a price of CHF 0.90 (€ 0.57) a kWh and 

over a 20 year period. 

Planning for Small Hydro (South Somerset, United Kingdom) In the South Somerset District the Local Agenda 21 

Officer promoted the development of micro hydro sites within the framework of a limited budget in terms of 

resources and time. Several old mills are distributed in the county mainly used as dwellings, only few of that 

have been restored to make use of their potential for generating electricity. In this application thanks to grant 

aid, have been identified in total 11 mills suitable for electricity generation, characterised by a potential capacity 

of about 155 kW, and an individual capacity of each plant varying from 5 kW to 40kW.  

Table 2.4: Some examples of European best practices dealing with renewable energy technologies (Source 

energy-cities database, 2013) 

 

http://www.figueres.cat/
http://www.dac.dk/en/dac-cities/sustainable-cities-2/all-cases/master-plan/malmo-bo01---an-ecological-city-of-tomorrow/?bbredirect=true
http://www.dac.dk/en/dac-cities/sustainable-cities-2/all-cases/master-plan/malmo-bo01---an-ecological-city-of-tomorrow/?bbredirect=true
http://www.display-campaign.org/rubrique489.html
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2.4 Results from RES feasibility studies in RE-SEEties 

The case studies carried out in the RE-SEEties project provide an interesting set of examples 

as concerns the implementation of innovative solutions for the improvement of energy 

efficiency, the utilization of renewable energy sources and sustainable waste management. 

An overview of the case studies carried out during the project and the main solutions 

identified is provided by Table 2.5.  

 

Municipality Main topics Objective Key technologies/solutions 

Egaleo Energy efficiency Assessment of energy 

performance of the 

municipal building at the 

present situation and to 

explore the possibilities 

of its optimization with 

the scenario analysis 

Combined intervention (thermal 

insulation on the roof, external 

thermal insulation , replacement 

of windows, upgrading lighting 

system, installation of controllers 

at heating system, installation PV 

system and replacing the oil 

boiler). 

Nitra Waste management Detailed overview of the 

waste handling and 

structure and quantities 

of waste generated in 

the city of Nitra and 

proposals to improve 

waste management, 

including the possible of 

energy use 

Gasification power plant 

Miercurea Ciuc a) Renewable energy 

sources; 

b) energy efficiency 

a) Installation of a biogas 

plant based 

cogeneration equipment 

at the Miercurea Ciuc 

wastewater treatment 

plant 

b) Increasing the energy 

efficiency of the public 

lighting system through 

the installation of a 

remote control system 

a) Cost-benefit analysis, to assess 

the feasibility of different 

solutions. 

b) Scenario analysis to evaluate 

the technical-functional options 

of the investments for three 

alternatives: i) current state ii) 

integral replacement of the old 

lighting fixtures with LED source 

fixtures and iii) a telemetery 

system will be installed  to 

manage the existing fixtures and 

(where necessary) new LED 

lighting fixtures  

Ptuj Waste management Calculation of the total 

energy potential of 

alternative fuels based 

on real mass flows of 

local alternative fuel 

Production of Refuse -derived 

fuel by processing of the 

municipality solid waste. 

Budapest  Renewable energy 

sources  

Evaluation of the 

concrete technological 

solutions for the 

exploitation of solar 

energy source 

Photovoltaic systems and solar 

collector  

Ivanić-Grad Renewable energy 

sources 

 

a) Assessment of energy 

performance of the 

heating system at the 

kindergarten in Ivanić-

Two new possible sources for 

heating are compared: biomass 

boiler and gas condensing boiler. 
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Grad and possibilities of 

replacement with a 

biomass boiler 

b) Installation of a solar 

panel system on the 

kindergarten roof 

 

Solar panel system of 30kW that 

would be placed on the 

kindergarten roof for production 

of electricity is also analysed. 

Skopje Renewable energy 

sources 

Assessing the energy 

performance of the oil 

based heating system in 

a primary school. 

Replacing the oil boilers with 

pellet boilers with improved 

automation of the heating 

process. 

Potenza Renewable energy 

sources 

Assessing the feasibility 

for implementing a 

smart micro grid in a 

residential area 

a) Photovoltaic system 

b) Cogeneration plant 

c) Energy storage  

d) ICT control and monitoring 

Table 2.5: Overview of the RES feasibility studies carried out in RE-SEEties 

 

A brief summary of some feasibility study is presented in the following paragraph. For most 

information please refer to the complete feasibility study available on the RE-SEEties 

website. 

 

2.4.1. Municipality of Egaleo 

The preliminary study for Building Energy Upgrade of the 5th Municipal Nursery School 

“MERIMNA” in Egaleo City was prepared to improve the energy performance of the building 

and to conversion into nearly zero energy consumption building – nZEB.  

The building is incorporated within the urban fabric in a densely built with limited free space 

area. The building was constructed in 1976 and during 2001 a partial restoration of the 

glazing and the oil boiler took place. The total area of the building is 526.82 m2 and consists 

of the ground floor area (303.16 m2), the basement (215.46 m2) and the staircase area on 

the roof (8.2 m2). The main rooms have wide windows, thus the adequate natural light and 

cross ventilation are ensured. The space heating system consists of the oil boiler, while the 

DHW is provided from the same oil boiler as heating system; and from solar collectors. The 

air conditioning system consists of 4 split units. 

In the feasibility study it is analyzed the thermal efficiency of the building, taking account the 

climate conditions of area, the building materials, building envelop systems characteristics, 

the electromechanical systems and operating conditions. The energy demand and the 

energy consumption of the building for space heating, space cooling, lighting and Domestic 

Hot Water system (DHW) was calculated. The energy performance of the existing building is 

classified into category "D" because its primary energy consumption is 281.7 KWh/m2 (97.8 

kWh/m2 for space heating, 107 kWh/m2 for space cooling, 1.2 kWh/m2 for DHW, 75.7 

kWh/m2 for lighting). 

Choosing different parameters, simulations and calculations of energy demand and energy 

consumption of the building for space heating, space cooling, DHW and lighting was 

performed using the TEE KENAK v1.29 simulations software. Six typologies of interventions 

were selected according to their characteristics, energy performance, in order to evaluate 

their contribution to the reduction of the total energy consumption of the building.  
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Scenarios Interventions 

[S0] Present situation 

[S1] Installation of thermal insulation on the roof 

[S2]  Installation of external thermal insulation on the external walls 

[S3]  Replacement of windows (frames and glazing) with new, energy efficiency systems 

[S4]  Upgrading of the lighting system: replacement of the luminaires and lamps with new 

luminaires using T5 lamps with electronic ballasts and reflectors 

[S5] Installation of controllers of the heating system 

[S6] Installation of a PV system to cover the electrical loads 

[S7]  Combination of all interventions of six scenarios and replacement the oil boiler with heat 

pump 

Table 2.6: Definition of scenarios 

In tables 2.7 – 2.10 the results obtained for each scenario are reported. 

 
Scenarios Space Heating kWh/(m2yr) Space Cooling kWh/(m2yr) DHW kWh/(m2yr) 

[S0] 46.0 69.3 5.5 

[S1] 39.1 40.0 5.5 

[S2]  39.1 67.3 5.5 

[S3]  42.4 66.9 5.5 

[S4]  49.5 67.4 5.5 

[S5] 46.0 69.3 5.5 

[S6] 46.0 69.3 5.5 

[S7]  28.4 33.8 5.5 

Table 2.7: Energy demand by type of end use in the present situation and each Scenario separately 

 
Scenarios Space 

Heating  

Space 

Cooling  

DHW  Solar energy for 

DHW  

Lighting  Energy from 

PVs  

(kWh/(m2.yr))  

[S0] 84.8 36.9 1.1 8.5 26.1 - 

[S1] 72.5 21.9 1.1 8.5 26.1 - 

[S2]  72.4 35.9 1.1 8.5 26.1 - 

[S3]  78.3 35.7 1.1 8.5 26.1 - 

[S4]  91.0 36.0 1.1 8.5 16.4 - 

[S5] 65.2 28.4 1.1 8.5 26.1 - 

[S6] 84.8 36.9 1.1 8.5 26.1 60.5 

[S7]  13.0 14.6 0.3 8.5 16.4 60.5 

Table 2.8: Energy consumption for space heating, space cooling, DHW, lighting and electricity production from PV 

system in the present situation and each Scenario separately 

 

Scenarios Space 

Heating 

Space 

Cooling 

DHW Lighting Electricity 

from PVs 

Total Energy 

category 

(kWh/(m2.yr))  

[S0] 97.8 107.0 1.2 75.7 - 281.7 D 

[S1] 84.2 63.4 1.1 75.7 - 224.5 C 

[S2]  84.1 104.0 1.1 75.7 - 265.0 D 

[S3]  90.7 103.5 1.1 75.7 - 271.0 D 

[S4]  104.6 104.3 1.2 47.6 - 257.7 D 

[S5] 76.1 82.4 1.2 75.7 - 235.4 D 

[S6] 97.8 107.0 1.2 75.7 132.3 149.4 B 

[S7]  37.8 42.2 0.9 47.6 111.3 17.2 Α+ 

Table 2.9: Primary Energy consumption per use, electricity from PVs and energy performance classification in 

present situation and each Scenarios separately. 
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The energy performance of the building, by placing thermal insulation on the roof, external 

thermal insulation on the external walls, replacement of windows, upgrading lighting 

system, installation of controllers at heating system, installation PV system and replacing the 

oil boiler with Heat Pump to cover the needs for heating and DHW loads, is classified into 

the category “A+”.  

2.4.1.1. Environmental benefits 

In the feasible study the CO2 emissions per m2 are analyzed for each scenario (Table 2.10). 

All solutions involve a CO2 reduction respect to the present situation (86.8 km/m2). Apart 

from scenario 7, the installation of a PV system to cover the electrical loads produces a CO2 

significant reduction (-61 Kg/m2 respect to the present situation). 

 
Scenarios CO2 emissions (kg/m2)  Cost (€) 
[S0] 86.8 --------- 

[S1] 68.7 12,130 

[S2]  82.5 9,850 

[S3]  83.9 25,000 

[S4]  78.0 8,200 

[S5] 73.1 2,250 

[S6] 25.8 25,500 

[S7]  3.6 108,000 

Table2.10:  CO2 emissions and cost per scenario. 

2.4.1.2. Cost Analysis 

The more expensive interventions (Table 2.10) are the installation of PV system to cover the 

electrical loads (25,500 euro) and the replacement of windows with new energy efficiency 

systems (25,000 euro). In Table 2.11 data related to summation of all interventions are 

illustrated. 
 

Cost (€) 108,000 

Economic benefit (€) 7,122 

Final energy consumption for the present situation according to 

KENAK (MWh) 

45.14 

Final energy consumption in the Scenario [S7] (MWh) 13.43 

Energy saving (MWh) 31.71 

Energy saving (%) 70.2% 

Depreciation (years) 15.2 
CO2 (ton) 43.83 

Table 2.11: Cost Energy and economic benefit related to Scenario [S7] 

 

 

2.4.2. Municipality of Nitra 

Feasibility study of the City of Nitra is focused on seeking opportunities to find more 

effective configurations of the waste management system as concerns waste collection, 

storage, separation up to their potential energy and material use. Nitra is now tackling waste 

using conventional options: partially separate collection followed by exporting waste to 

landfill (50 km far away). The main objective of the case study is a detailed overview of the 

waste handling structure and quantities of waste generated in the city of Nitra and proposals 

to improve waste management, including the possible energy recovery from waste. 
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The waste management in the city of Nitra is at the standard level as in the rest of Slovakia. 

The whole volume of the Municipal Solid Waste (MSW) is currently landfilled. Sorting and 

recycling represented by separate collection is on standard level approximately 10% of the 

whole volume of MSW. In the city of Nitra the MSW is collected by standard systems by 

different companies. There is no central regional unified system for waste management. 

Each subject has its own solution. An overview of the total waste production and its 

composition between 2009 and 2012 is provided in Table 2.12: 

 

Year 2009 2010 2011 2012 

t (tonnes) 38 060 36 399 36 463 35 016 

From this separate collection - submitted for valorisation 

paper 2,197.32 2 197,35 1,996.16 1,739.22 

glass 580.86 496.24 585.36 536.92 

metals 57.36 37.34 29.75 19.66 

multi-layer combined materials 16.3 19 23.3 25.05 

batteries 5.52 4.57 4.54 2.31 

plastics 384.43 615.32 442.6 440.48 

green waste 1250 950 900 920 

electronics 83.83 112.6 106.01 81.52 

Together 4,575.62 4,432.42 4,087.72 3,765.16 

Table 2.12: Waste production in the municipality of Nitra (2009-2012) 

For mixed MSW an interesting opportunity consists in diverting a part of this waste stream 

from landfill to energy recovery. There are two principal end users for part of the MSW. One 

is cement industry and the second (not tested yet for this type of waste) is gasification 

(Waste-to-Energy Plant, WtE plant). There are few technologies available and one of the 

simplest is shredding the whole volume of mixed MSW in order to open plastic bags, break 

very large pieces and then screening it, that is sorting the pre shredded material by rotary or 

vibrating screen to get rid of the heavy fraction with low calorific value. The light fraction can 

be burned in cement industry.  

Pirolysis and Gasification are two new technologies that have pushed their way into the 

forefront of the treatment of waste products in the past 5-10 years. They are used to turn 

wastes into Syn-Gas by heating the waste under controlled conditions These technologies 

have been developed in direct response to the need on a global basis to produce energy 

from renewable sources – bio-mass, communal waste, tyres etc. Whilst Incineration fully 

converts the input waste into energy and ash, Pyrolysis and Gasification deliberately limit 

the conversion so combustion does not occur. Pyrolysis and Gasification convert the waste 

into valuable intermediates that can be further processed for materials recycling or energy 

recovery. The principle advantages of these new technologies over Incineration are reported 

in Table 2.13. 

 

Far lower emissions well within the limits specified by the Waste Incineration Directive. 

The syn-gas produced can be fed directly to gas engines or gas turbines achieving greater electricity 

conversion efficiencies than incineration /steam turbines. 
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Gasifiers require a homogenous feed of waste using a Refuse Derived Fuel (RDF) plant where recyclables 

(such as plastic) can be (although we don’t recommend it) recovered for separate processing 

Table 2.13:  Principle advantages of Pyrolisis and Gasification solutions 

To date most schemes have involved the use of bio-mass either to produce electricity and 

heat energy or to produce bio-fuels. The technology consists of a primary part which will 

take the raw waste and remove any inert materials (glass, metal, etc.) and any materials for 

recycling (plastics and glass) if required. The remaining bio-degradable waste is then 

shredded and dried to reduce its mass before being fed- into the Gasifier. This is referred to 

as the Refuse Derived Fuel (RDF). Behind the Gasifier, the syn-gas is cooled and cleaned 

using active carbon and lime filters before being fed into the gas engine, or in the diagram 

steam turbine, used to generate electricity and hot water at about 90ºC. The electricity 

produced is fed directly into the main electrical network and the hot water is used locally. 

Using information about the quantity and composition of waste in Nitra have been analyzed 

the “black bin” waste according to the Slovak national statistics into the volumes of organic 

material, plastic, paper etc. Based then on generic calorific values this has been transformed 

into the energy which is expected to be released by the system and then using typical 

performance characteristics of a gas engine it was calculated the output from such a system 

in terms of both electricity and heat. With this volume it was calculated that the proposed 

system could have the installed electric power 2.5 MW and heat power of 3.9 MW. The 

proposed solution of the gasification power plant could be a further organizational unit of 

the existing company (Komunálne služby – Nitra Communal Services, Ltd), which ensures the 

municipal waste collection and separation in Nitra city. The plant, which does not need any 

great area, could be located within the Nitra suburb at the existing collection site for 

municipal waste. The produced electricity could be sold into the public grid and a part could 

be used to cover the technology particular parts consumption. Heat from the cogeneration 

unit could be delivered to the district heating system in Nitra city. 

2.4.2.1. Environmental benefits 

Emissions from these plants are dramatically lower than those allowed for by the EU’s Waste 
Emissions Directive. One of the gasification power plant products will be syngas composed 

mainly of the highly combustive gases: hydrogen and carbon monoxide. This gas will be 

burned down in the gas engine (cogeneration unit) producing electricity and heat. The input 

substrate will be separated municipality waste, what means that there will be lower 

greenhouse gas emission into the air, only so much as it is contained in the input substrate. 

At the proposed system output there will be saving CO2 translating to 7,320 tons per year. 

2.4.2.2 Cost analysis 

The cost estimation is reported in table 2.14. 

 

Costs of the gasification power plant 6.5 million €   

Annual production electricity 14,040 MWh a year 

Heat annual production 22,400 MWh a year 

Simple economic return 10 years 

energy production from renewable sources 36.4040 MWh 
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Table 2.14:  Cost estimation of the gasification power plant 

 

2.4.3. Municipality of Miercurea-Ciuc 

The feasibility study concerns the installation of biogas based cogeneration equipment at 

the Miercurea Ciuc wastewater treatment plant, in Harghita County. Currently, no other 

centralized heating system is operational within the station as the initial heating system 

degraded and was not replaced, while the biogas production installations are also in an 

advanced state of degradation. 

The technical economic analysis of the cogeneration system proposed was conducted for 

two technological variants (with a micro-turbine and with an internal combustion motor), 

each with three dimensional sub-variants, described in Table 2.15. 

 
Technological solution Electricity 

production range 

Electricity 

production 

performanc

e 

Thermal energy 

production 

performance 

Cogeneration 

cycle global 

performance 

Internal combustion 

gas motor  

Pe =35-70 kWe 33% 55% 88% 

Pe =75-150 kWe 35% 54% 89% 

Pe =150-300 kWe 37% 53% 90% 

Gas micro-turbine  

 

Pe =25-50 kWe 26% 44% 70% 

Pe =50-100 kWe 28% 44% 72% 

Pe =120-240 kWe 33% 45% 78% 

Table 2.15:  Description of the technological options under analysis. 

 

Table 2.16 summarizes the results obtained through the technical-economical analysis on 

cogeneration options in several functional situations. 

 
   Name of 

variant 

Hypothesis of calculation 

A 

Base situation 

 

 

 Electricity 

consumed (hourly 

average)= 140 

kWh, 100 kWh 

 Thermal energy 

consumed (hourly 

average) =80 kWth 

 Thermal energy 

contained by the 

biogas (hourly 

average)=100 kWth  

AI 
the cogeneration system is sized 

according to biogas production 

AII 

the cogeneration system is sized 

according to the necessary thermal 

energy so as only to ensure part of 

the necessary electricity 

AIII 

the cogeneration system is sized 

according to the necessary maximum 

electricity coverage and to the 

production of excess thermal power  

B 

This case assesses 

the influence 

regarding the 

basic status of 

average energy 

capacity growth 

for biogas 

produced on the 

cogeneration 

system behavior  

 Electricity 

consumed=140 

kWh, 100 kWh, 

 Thermal energy 

consumed =130 

kWth 

 Thermal energy 

contained by the 

biogas=150 kWth 

 

BI 
the cogeneration system is sized 

according to biogas production 

BII 

the cogeneration system is sized 

according to the necessary thermal 

energy so as only to ensure part of 

the necessary electricity 

BIII 

the cogeneration system is sized 

according to the necessary maximum 

electricity coverage and to the 

production of excess thermal power  
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C 

This case assesses 

the influence 

regarding the 

basic status of 

average energy 

capacity growth 

for biogas 

produced on the 

cogeneration 

system behavior 

 Electricity 

consumed=140 

kWh, 100 kWh, 

 Thermal energy 

consumed =130 

kWth 

 Thermal energy 

contained by the 

biogas=150 kWth  

 

CI 
the cogeneration system is sized 

according to biogas production 

CII 

the cogeneration system is sized 

according to the necessary thermal 

energy so as only to ensure part of 

the necessary electricity 

CIII 

the cogeneration system is sized 

according to the necessary maximum 

electricity coverage and to the 

production of excess thermal power  

Table 2.16:  Cost estimation of the gasification power plant 

 

2.4.3.1. Cost analysis 

An estimation of the annual economy was conducted for the preliminary assessment of 

project feasibility, which may be obtained from each individual variant by considering the 

probable load levels the installations shall have in the given situation and the manner of 

variation for the economy quantum depending on the electric consumption variation (Table 

2.17). 

 
Variant Pe (KWe) Scenario Investment (RON, 

VAT excluded )  

 

Annual savings 

(RON, VAT 

excluded)  

Saving/invest

ment (%)  

 

Cogeneration 

system with a 

gas piston 

motor  

35-70 A 

710,499 

20,000 2.81%  

  B 60,000 8.44%  

C 70,000 9.85%  

75-150 A 

1,053,400  

30,000 2.85%  

B 100,000 9.49%  

C 140,000 13.29%  

150-300 A 

1,558,000 
0 0.00%  

B 0 0.00%  

C 50,000 3.21%  

Micro-turbine 

cogeneration 

system 

 

25-50  A 

505,600 

0 0.00%  

B 40,000 7.91%  

C 50,000 9.89%  

50-100  A 

872,875 

10,000 1.15%  

B 60,000 6.87%  

C 70,000 8.02%  

120-240 A 

1,273,150  

20,000 1.57%  

B 80,000 6.28%  

C 70,000 5.50%  

Table 2.17:  Overview of the main features analyzed in the preliminary assessment of project feasibility. 

 

The preliminary report "estimated saving /estimated investment" is a preliminary evaluation 

indicator so that such indicator has a value below 7% (1/15 years), thus the variant is no 

longer studied in terms of the cost-benefit analysis (Table 2.18). 

 
Technological solution Net update value 

(NUV)  

Recovery rate 

(years)  

 

Internal profitability 

rate (IPR)  

 

Status of 

design 

Motor 35-70 kWe biogas 

production 150 kWt (mesophilic 

-173 >15 years  5.34% Unfeasible 
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digestion) average power 

consumption 100-140 kWhe  

Motor 35-70 kWe biogas 

production 180 kWt (mesophilic 

digestion) average power 

consumption 100-140 kWhe  

-85 >15 years 7.75% Unfeasible 

Motor 75-150 kWe biogas 

production 150 kWt (mesophilic 

digestion) average power 

consumption 100-140 kWhe  

-160 >15 years 7.14% Unfeasible 

Motor 75-150 kWe biogas 

production 180 kWt (thermophilic 

digestion) average power 

consumption 100-140 kWhe  

193 10.37 13.37% Feasible 

Micro-turbine 25-50 kWe biogas 

production 150 kWt (mesophilic 

digestion) average power 

consumption 100-140 kWhe  

-147 >15 years 4.39% Unfeasible 

Micro-turbine 25-50 kWe biogas 

production 180 kWt (thermophilic 

digestion) average power 

consumption 100-140 kWhe  

-59 >15 years 7.81 Unfeasible 

Micro-turbine 50-100 kWe biogas 

production 180 kWt (thermophilic 

digestion) average power 

consumption 100-140 kWhe  

-246 >15 years 4.58% Unfeasible 

Table 2.18:  Main results of the cost analysis. 

The feasible case is determined from a "Net update value" > 0 and an "Internal profitability 

rate" (IPR) >5.5%. 

On the basis of the cost-benefit analysis, only one of the variants assessed meets the 

feasibility requirements, namely the cogeneration variant equipped with an internal 

combustion motor having Pe=75-150 and operating on a gaseous combustible mixture 

(biogas + natural gas). The technological variant was sized for a treatment plant electricity 

consumption between 100-140 kWhe and a biogas output of 180 kWt/h (150 kWt biogas 

heating consumption). 

 

2.4.4. Municipality of Ptuj 

The aim of the feasibility study of the Municipality of Ptuj is to present the real mass and 

energy flow of local alternative energy sources as fundament for ensuring sustainable 

energy self-sufficiency of a region or municipality. In particular its objective is the calculation 

of the total energy potential of alternative fuels based on real mass flows of local alternative 

fuel. These alternative fuels could replace fossil fuels for heating of households and industry.  

The feasibility study shows technologies and technology solutions, which with their 

reference facilities ensure obtaining energy from alternative fuels for coproduction of heat 

and energy (SPTE). It presents also financial and economic efficiency of thermal processing 

of alternative fuels in region. The study provides a basis for further study of possibility to use 

local alternative energy sources, based on data from Municipality of Ptuj and its surrounding 

area (Spodnje Podravje region with 19 municipalities), which covers approximately 100,000 

inhabitants 
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Refuse-derived fuel (RDF) or solid recovered fuel/ specified recovered fuel (SRF) is a fuel 

produced by processing of the municipality solid waste (MSW) or rest waste from door-to-

door collection systems. RDF consists largely of combustible components of municipal waste 

such as pieces of plastics, pieces of papers and smaller part of other biodegradable waste.  

SRF/RDF can be used in a variety of ways as a substitute for fuel. It can be used alongside 

traditional sources of fuel in coal power plants. In Europe RDF can be used in the cement kiln 

industry, where the strict standards of the Waste Incineration Directive are met. RDF can 

also be fed into plasma arc gasification modules, pyrolysis plants and where the RDF is 

capable of being combusted cleanly or in compliance with the Kyoto Protocol, RDF can 

provide a funding source where unused carbon credits are sold on the open market via a 

carbon exchange.  

The use of RDF has the following advantages: 

 A possibility to manage and valorize municipal waste is a valid alternative to 

dumping and landfill. Statistical data report that EU Countries still dump around 233 

Kg per person per year of municipal refusals. 

 Use of RDF in industrial processes offers more flexibility than the simple incineration 

of waste. Its use permits to reduce the emission of CO2 since the plants can partially 

replace the use of fossil fuel. 

 High Quality RDF has a content of around 50% of not “virgin” biomass. 
 According to the national environment policies, the use of RDF permits to obtain a 

tradable commodity as white and green certificates. These certificates respectively 

prove that a specified amount of energy saving has been achieved and that certain 

electricity is generated using renewable energy sources. 

Distinction between RDF and SFR fuel is mainly in its quality; SRF fuels need to be prepared 

according to standard CEN/343 ANAS and should meet their prescribed properties. 

General mass and energy balance of the materials has been prepared on a basis of door-to-

door MSW collection system. A support to such a collection system is realized by some 

collection island and collection centre where a member of the system can deliver any type of 

sorted waste or hazardous materials. This approach enables citizens and same companies to 

dispose all waste or unwanted materials.  
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Figure 2.1: Overview of the waste management system in Ptuj 

 

Concrete case is prepared as an example based on approximately 100,000 population in half 

urban (suburban) and urban area (in whole, not total urban area). This case expresses typical 

example and can be in any other feasibility study, changed or expanded to any other real 

case. There are differences, of course in the structure and type of companies in the region. 

Many separately collected materials come directly to regional centre for waste processing 

and many fractions from households and companies are prior to processing combined. From 

this point of view differences in waste structure can be substantial.  

At the end, the energy balance comes from mass balance multiplied by calorific value (CV) of 

the each fraction separated and mainly from its water and ash content. Again, differences 

can come also from calorific values of the components derived from waste and become at 

the end part of the SRF fuel. 

Waste collection system is based on door-to-door system, collection islands and collection 

centres for special selected fractions in the region. Industrial waste is partly connected to 

the system where separated waste is delivered directly to the processing centre. Biological 

waste from industry is included only as "non industry" household/office type of 

waste/biowaste. Industrial waste, like hazardous bio waste and animal residues (cadavers 

and like from farms and slaughter houses) are collected and processed in a separate 

company. Mass flow of this part is not a part of waste mass flow presented in the model. 

In the presented waste collection system biomass consists mainly of two sources. First one is 

bio waste separate fraction collected from household and companies. Second one is pure 
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biomass collected at collection centre and consists of grass cutting and pruning. This part is 

seasonal dependent material regarding quantities and quality. 

As the material consists mostly of fresh (high water content) and large sizes (branches) 

material it is usually collected in piles. Material is unstable and biologically active and need 

to be milled and stabilized. Stabilization in almost all cases consists of composting process. 

Compost coming from the process of stabilization is finally separated and can be sold 

directly in the market as an option. In the presented case most of the material is after 

stabilizing and drying used as a component of alternative fuel. Amount of this part of 

biomass is rather stable with even slight tendency of rising. In the presented model is 

assessed to be around 6,000 t/y. 

As more and more households and all industry are connected with ordinary sewage water to 

central cleaning plant, the amount of waste sewage sludge (SS) is rising. In the region 

presented here the amount of sludge is assessed to be around 10,000 t /y with dry solid 

content of about 30% and ash content of 33%. Sludge is usually dehydrated to about 30% of 

solid content (70% of water) and like this delivered to further application. Calorific value 

(LCV) of the final mixture is very sensitive to the water content. In the presented case it is 

assumed that SS is dried to 5,000 t/y of mixture with still 40% of water and LCV of about 7 

MJ/kg. To reach such a number of calorific value will be quite beneficial for the thermal 

process applied. SRF fuel is prepared from the light fraction (6,900 t/y) and from separately 

collected fraction (as a rest of recycle 6,000 t/y) and from heavy fractions (9,300 t/y) all 

together 22,200 t/y of this fuel is available in presented regional system of municipality (and 

partly industrial) waste collection. Total potential of the region to generate sources of 

alternative fuel is assessed to be around 22,200 t/y and additional 5,000 t/y of (60% dried) 

sludge can be applied. The thermal capacity of the plant is 20 MW, calculated on the basis of 

total energy available (27,200 t/y), their calorific values (13 MJ/kg in average) and time of 

operation (5,000 h/y). Such a capacity is not small in terms of district heating and is small in 

term of waste thermal treating. From the local point of view, such a capacity could provide 

heating to about 3,000 households (4 people per household means 12,000 people) what is 

only a smaller fraction of citizens (assumed population: 100,000) living in the region. 

2.4.4.1. Environmental benefits 

The processing of municipal waste into SRF fuel and its use is almost twice less pollution with 

CO2, depending on the energy produced from coal or lignite and thus significantly contribute 

reducing dependence on fossil fuels. Fuel from waste is comparable to the emission factor of 

natural gas. The recovery of waste into fuel limits landfill and consequently reduces 

environmental pollution of greenhouse gases as methane, but also reduces the possibility of 

groundwater contamination.  

Making SRF fuels from waste and their use for cogeneration of heat and power allows the 

realization of the following objectives: 

 Reduction of waste that are disposed of in a landfill, 

 Solution to the problem of the final deposit of sewage sludge, 

 Provision of missing facilities production of hot water and the associated reliable 

operation of district heat supply, 

 Reduction of the burden on users by creating additional revenue in the market (sale 

of heat and electricity production), 

 Cheaper heat for domestic heating and industry, 
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 Development of new industries, due to cheaper heat. 

2.4.4.2. Cost analysis 

The economic aspect of the decision of system thermal processing SRF fuel into heat and 

electricity achieves the following goals: 

 The employment of 16 new employees, 

 Payback period of investment from financial analysis in 16.9 years, 

 Payback period of investment from economical analysis in 8.2 years, 

 Economical internal rate of return is 9.37%, which is higher than the discount rate, 

which is in such projects 5.5%. 

 

2.4.5. Municipality of Budapest, District 18 

The case study focuses on concrete technological solutions for the use of solar energy 

potential. In the feasibility study the possible interventions for the exploitation of solar 

energy sources in Pestszentlőrinc-Pestszentimre are shown considering photovoltaic system 

(PS) and solar collector (SC). 

 
Photovoltaic system: Installing of power plants with 

less than 50 kW photovoltaic power  

In 2014, eight buildings will be equipped with solar 

panels for a total capacity of 285 kW. with a 

corresponding reduction of CO2 emission of 280 tCO2 

eq per year. In this way 13 % of the municipal building's 

electricity consumption will be replaced by solar 

systems. Seven investments have won 100%, while the 

others have won 85% of non-refundable grant. Payback 

period of the latter is slightly more than three years. 

Cost of the 13 solar PV systems is 160 million HUF 

(except supporting aids). 

The municipality is planning to implement 10 additional 

systems through fund-raising until 2020. After the 

realization of the planned 10 pcs. 50kWp systems 

further reduction of 0.05% tCO2 emission will be 

possible for the entire district. Expected annual energy 

production 518.000 kWh with an investment cost of 

490 Billion HUF. 

The total cost required is about 650 million HUF. The 

investments should be achieved also without state 

support, although the return in this case is more than 

10 years. 

Solar collector systems: Municipal use of solar 

collectors  

Solar panels installation is reasonable where there 

is a regular hot water production. At the municipal 

buildings these are typically those areas where 

there is a regularly operated kitchen, or e.g. sports 

facilities (swimming pool)  

In case of EEOP 5.5.0/B applications submitted in 

2012 the municipality won support of solar 

collectors for the following institutions: Nyitnikék 

Kindergarten, Vándor Kindergarten and Nursery, 

Vörösmarty Primary School, Mocorgó 

Kindergarten, Kassa Primary School, Táncsics 

Primary School. The systems to be built in 2014 

will be implemented in 6 (six) buildings with total 

approximate surface of 100 m
2
. In each institution 

7 pcs solar cells will be installed. Acquisition cost 

of solar panels is HUF 30 million. The solar energy 

utilization is 128 MWh.  

In the period under review we calculate by 

installing of additional 100 collector surface area. 

All in all, 200 m
2
 solar collector area means 256 

MWh energy and the investment amount is HUF 

60 million.  

Photovoltaic system: Installation of photovoltaic 

systems having an output higher than 50 KW. 

In the area of the district is located the Cséry-housing 

estate, waste of Budapest was deposited here over 100 

years. Here is an excellent opportunity to install a 10 

MW solar system. From the amount of the electrical 

energy produced and sold, it would be the resource for 

the re-cultivation of the area. The implementation cost 

of this project is estimated at around HUF 5 bln. For the 

implementation EU funds are available. In addition to 

the return on investment an important aspect is that 

Solar collector systems: Use of solar collectors in 

residential buildings  

The use of solar collectors for residential sector 

can be seen in case of domestic hot water 

production, heating relieve, especially where 

heating is performed by central boiler.    

In the district solar systems have been installed 

both at condominiums and detached family 

houses, although very rarely. Within the 

population of the district heating energy 

production makes up 12% of the central boiler 
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revenue from renewable energy production would 

cover the re-cultivation of the area. Annual production 

of solar system would be around 11.000 MWh. 

 

users. We assume that not all homes, that have 

been modernized, can be designed to use the 

solar panels. In addition, there will be buildings 

where the heating has been modernized (e.g. built 

after 2006), however, they do not have the solar 

collector. Even the owner of "old" boilers or 

district heating could decide to equip solar 

collectors. Calculated as described at 10% of the 

homes could be realistic to use implementation of 

solar panels in the investigated period. In case of 

family homes 60% of the annual hot water 

demand is covered from solar panels. In case of 

family houses 3.200 kWh/year, in case of 

condominiums 740 kWh/year savings were 

calculated. On the basis of calculation the annual 

savings is 7,900 MWh. In order to realize the 

investments, we need 13,000 m
2
 surface and cost 

of investments is HUF 3.6 billion.  

Photovoltaic system: Solar PV systems of 

condominiums with less than 50 kW  

In case of condominiums, the partial/total joint 

replacement of the electrical consumption is the 

application area. The solar system uses the network as 

a battery. In case of excess production the system 

nourishes the volume produced to the network. In case 

of demand over the production, required amount 

(balance of accounts) will be taken out from the 

network. The typical consumption areas are the 

stairwells, garages, gardens, lighting, elevators.  

For condominiums, the investment is easily accessible 

by supporting aids (interest support, housing savings) 

for everybody and has a rapid return. Problem could be 

the condition of the roof, (e.g. in case of flat roof the 

insulation missing, worn waterproof insulation, 

chimneys on the roof, other shielding, etc.). As a 

realistic goal we calculated with 70% of buildings built 

between 2000-2011 equipped with elevators, and 40% 

of the remaining buildings. In case of condominiums 

13.60 MWh saving can be reached. Financing needs of 

the investment is 8.27 billion HUF.   

Photovoltaic system: Solar PV systems of 

detached family houses with less than 50 kW 

In case of family homes, there is less available 

discount for investors than in case of 

condominiums, so the payback is much longer. 

Technical barriers of the investment can be the 

unfavorable orientation and roof condition of the 

building. When making calculations, 30% of 

modern apartments have a realistic equipment in 

the period under review. These buildings were 

built in 2000-2011, there is no technical problem 

with their condition, and inhabited by residents 

with higher income. According to the calculations, 

consumption replacement by investment reaches 

5,378 MWh. 

Table 2.19:  Main features of the RES feasibility studies carried out by the 18
th

 district of Budapest. 

 

2.4.5.1. Environmental benefits 

Solar panels and solar collector systems are excellent tools for climate protection and they 

contribute significantly to decrease the city's CO2 emissions. In 2012 municipal solar systems 

that are less than 50 kW produced a reduction of 578 tCO2 and the 10 MW system 

decreased the CO2 emissions of 6,325 tCO2. In case of realization of residential investments 

we can count on a decrease in emission of condominiums by 7,970 t CO2 and decrease in 

emissions of family homes by 3,092 tCO2. The use of solar panels for Pestszentlőrinc-

Pestszentimre as a whole means to 17,965 tCO2 savings (3%). In case of installation of solar 

panels onto municipal institutions we can expect a decrease of 52 t annually, and in case 

condominiums we expect a decrease of 1,872 t. For family homes we can count on a 

decrease of 1,924 tCO2. Application of the above-described urban use of solar energy 

resulting in total 19,889 tCO2 per year (which means 3.3% - calculated at 2012 basis).  



                                            

Jointly for our common future 

46 

 

 

2.4.5.2. Cost analysis   

Implementation of all actions needs a total investment of 20.76 Billion HUF. 

• Solar systems 17.13 Billion HUF 

• Solar collector systems: 3.63 Billion HUF 

for an annual electricity production of 31,243 MWh and an annual heat production of 8,156 

MWh. Without supports, the return of the systems is currently more than 10 years. In case 

of tenders, at 85% support, return of the systems is between 3-4 years. Costs of solar panels 

and solar collector have fallen sharply in recent years and this trend is forecasted to 

continue, which will facilitate implementation of investment projects.  

 

2.5 Lessons learned 
In the following table for each feasibility study the main difficulties encountered, the lesson 

learnt and the future steps are reported. 

 

City Difficulties 

encountered  

Lessons learnt Future steps 

Egaleo  Scenario analysis is very 

useful to explore 

alternative solutions and 

compare cost-benefits 

of future pathways to 

the current energy 

system 

 

Nitra  Waste gasification 

system would 

significantly contribute 

to reducing the amount 

of waste that would 

have to be landfilled and 

it would also increase 

the share of energy 

production from 

renewable sources in 

Nitra 

 Approval process of the intention of the 

gasification power plant construction in the 

City Council, including the identification of 

its most suitable location by 2015 

 Elaboration of the gasification power plant 

implementation project, including 

investment cost detailed calculation (end of 

2015) 

 Assessment and selection of an appropriate 

grant scheme: Ministry of Economy or 

Ministry of Environment (end of 2015) 

 Approval process of the grant application 

(middle of the 2016) 

 In case of a successful approval process 

beginning of the project realization (2016) 

Miercurea

Ciuc 

 The biogas powered 

cogeneration plant will 

reduce the wastewater 

treatment plant's 

operational costs, 

resulting in lower water 

prices, and also the 

reduction of CO2 

emissions.  

A new funding period is coming, the study will 

be used as the basis of the tender 

documentation. The investment will be 

realized when the funding will be available 

Ptuj Ecological risk has to be 

in the future restricted 

by the optimal 

technology choice. We 

Waste is generated 

during the production 

stage and should be 

always used for energy 

 Approval of the study at the CITY COUNCIL. 

 Detailed calculation of the investment cost. 

 Starting the preparation for guttering  other 

national certificates to start the investment. 
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City Difficulties 

encountered  

Lessons learnt Future steps 

have to choose the 

appropriate 

technology, which is 

the most optimal in 

terms of noise, landfill 

leachate and air 

emissions. 

production (steam for 

the process, electrical 

energy). 

Application and 

enforcement of modern 

emission standards and 

the use of modern 

technological processes 

for pollution control 

have reduced air 

emissions to a level at 

which the risk of 

pollution caused by 

plants for thermal 

processing alternative 

fuels are generally 

regarded as very low 

 Assessment and selection of an appropriate 

grant scheme: Ministry of Environment, EU 

founds, 

 Final approval from the Ministry of 

Environment, 

In case of a successful approval process 

beginning of the project realization 2017. 

 

Budapest  - Tenders 

option 

- Successful 

tenders 

- Technical 

state of the 

roofs 

 

 

The electric energy 

utilization of buildings 

can be replaced by using 

solar panels, while the 

use of fossil fuels for 

heat consumption of 

buildings by using solar 

collectors. 

Municipal implementation relating to 

installation of solar panels and solar collectors 

is under way and the installation of 449 kW 

solar panels on 100 m2 surface is expected to 

be completed by the end of 2014. 

Implementation of the additional 0.5 MW 

peak power systems with less than 50 kW and 

installation of additional 100 m2 solar 

collectors can be realized by means of tenders 

of period 2014-2020.   

Ivanić-

Grad 

Yearly PV quota for 

integrated photovoltaic 

systems set by the 

government is very 

limited so it is quite 

difficult to receive the 

RES feed-in tariff. 

Energy prices of biomass 

do not fluctuate as often 

and erratic as gas prices 

and even though the 

initial costs of these 

systems are much 

higher, their low 

operation and 

maintenance costs make 

them a very smart long 

turn investment. 

In order to install a new boiler following steps 

have to be taken: 

 Development of the main project design 

 Application for an Environmental 

Protection and Energy Efficiency Fund 

grant 

 Public procurement and realization of 

the investment 

As for the installation of the PV system, the 

following steps are: 

 Preliminary energy approval 

 Preliminary decision on acquiring eligible 

producer status  

 A pre-decision document of eligible 

energy producer from RES  

 The decision on acquiring Eligible energy 

producer from RES status 

 Public procurement and realization of 

the investment 

Skopje  Long term cost-

effectiveness of biomass 

boilers and stability of 

fuel prices outweigh the 

short-term benefits of 

fossil fuel systems. 

 

Potenza none Microgrids are a smart 

solution to generate, 

distribute, and regulate 

 Check the bankability of the project  

 Sharing the results of the pre-feasibility 

study with the building manager (ATER) 
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City Difficulties 

encountered  

Lessons learnt Future steps 

local electricity flows to 

consumers.  

and residents  

 Implementation of a micro smart grid 

pilot project in a building  

 Feasibility study for the construction of a 

micro smart grid in a block (700-1.000 

inhabitants)  

 Feasibility study for the construction of a 

micro smart grid in a neighborhood 

(5.000-8.000 inhabitants)  

 Feasibility study for the construction of a 

micro smart grid for the buildings owned 

by the municipality 

Table 2.20:  Summary of the main outcomes of the RES feasibility studies in partner cities. 
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3. Changing behaviour of various target groups 

{Hrvoje Maras, REGEA} 

In order to realize energy savings and emissions reductions necessary to address climate 

change, decision makers have to consider tapping into behavioural transformation 

strategies. Behaviour change is of central importance in bringing about significant reductions 

in energy end use and reduction of waste, although in most cases this issue is often treated 

separately and secondary to technological development. This has changed over the years 

and there is now a growing need for systematic approach to these interrelated topics. The 

European Union has officially addressed issues of consumer awareness and behaviour in its 

Green Paper by stating that half of the energy targets set by 2020 could be reached by so 

called “soft measures”. 

3.1 Target groups 

To implement energy and waste measures successfully first and foremost it is necessary to 

understand your consumer target groups. Several key target groups have been identified in 

the RE-SEEties project as key actors in this process: 

Public authorities on local, regional or national have legislative and purchasing power that 

they can use to implement change in their own operations and in the wider community. 

With such capacity, even local governments can become beacons for change in their region 

or country, demonstrating the effectiveness of policies and local action. 

Public (utility) companies provide and maintain the infrastructure for a public service and 

therefore can be used as an instrument to promote and conduct energy and waste policies 

which have been imposed by the local authority. 

Private companies (including SMEs) play a key role in both local and country’s economy by 
employing a large percentage of work force but also as a research and development 

initiators. SMEs can find a number of direct and indirect benefits for themselves by 

implementing energy efficiency and waste measures, primarily to use them as a cause to 

lower operating costs but also to improve their “green image” on the market.  

Citizens are considered the key target group for implementing any energy or waste measure. 

In the housing sector much energy can be saved not only with technical measures, but also 

with behavioural changes. Citizens are an especially sensitive target group for which a mix of 

energy efficiency and waste prevention measures has to be applied.  

 

3.2 Instruments  

Change of consumer habits and behaviour regarding use of energy and treatment of waste 

can be achieved in a number of ways, by using different instruments, all depending on the 

selected target groups. Each group of consumers, ranging from citizens to corporations and 

public sector, has its own motivation factors which need to be aimed. Targets need to 

consider existing infrastructure, capacity and behaviour, as well as future trends. The 

measures can be divided in four basic groups: 
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1. Regulatory measures - Regulatory measures are controls in the form of prohibitions or 

requirements, issued by political or administrative bodies that are mandatory in nature. The 

controls may be quantitative (emission conditions, limit values etc.) or technical (mandatory 

product standards/design). By imposing a regulation, the administrative body is establishing 

rules that eliminate or restrict consumer’s choices. This is often necessary as consumers do 
not always make decisions based on the rational thinking and choose what is best for them 

in the long run. Local and regional authorities sometimes have limited possibilities in 

making regulations regarding energy and waste since they are usually made on a higher, 

national level and are part of country’s integrated environmental policy.  

2. Financial measures - Financial measures refer to incentives and disincentives such as 

taxes and fees, transferable emission allowances or certificates, forms of grants and 

subsidies that can encourage behaviour change. However, people do not always make 

decisions to maximize their financial interests, because of the various barriers to energy 

behaviour change. Behavioural economics claims that many individuals are “conditional 
co‐operators” and value fairness. Individuals would be willing to contribute to public goods 

if they know that others do not free ride and also contribute (this is what a tax system can 

achieve formally). 

3. Informational measures - Informational measures are used for knowledge transfer, or to 

persuade, convince or encourage people to the desired behaviour. A sole reliance on 

communication is seldom effective. This instrument works better in combination with 

other, economic or regulatory instruments. In general we can say the more tailor-made the 

communication, the better the effect on influencing behaviour will be. 

4. Technical measures - Technical measures regard to changes in communal infrastructure 

and new technical solutions which can cause consumers to adjust their behaviour. 

 

Figure 3.1: Types of behavior changing instruments 
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3.2.1 Waste prevention instruments 

Waste prevention affects and depends on a very wide range of stakeholders. It benefits 

from national targets and local authority engagement, but it depends fundamentally on 

changes in the attitudes and behaviour of households and businesses and new standards in 

industrial processes and product design.  

Informational measures, aimed to change behaviour and make informed decisions, include: 

- Awareness campaigns - Drawing public attention to waste prevention is a fundamental 

first step in stimulating behavioural change. Effective awareness campaigns often focus on a 

specific waste stream and offer practical, easy to follow guidance on waste preventing 

actions. Recycling has been readily adopted as a daily habit, and is accompanied by a feel-

good factor associated with doing something green. Waste preventing actions are in fact 

much more environmentally beneficial, but often not as obvious. Using materials more 

efficiently and buying less go relatively unseen. Campaigns may choose to focus on visible 

actions, such as the use of canvas bags instead of plastic bags, the use of ‘no junk mail’ 
stickers or the implementation of home composting.  

- Information on waste prevention techniques - citizens and businesses have specific needs 

for particular types of guidance, tools and resources. Methods for the provision of waste 

prevention information include: online information portals, providing a range of practical 

information on waste prevention techniques. Information centres, providing hands-on 

support through telephone helplines and on-site visits.  

- Training programmes for competent authorities - The inclusion and support of 

stakeholders is integral to the success of waste prevention programmes. A plan should be 

set in place to ensure that the various administrative levels of authorities responsible for 

the implementation of the programme have the appropriate training. These in turn can 

ensure that training programmes are in place that engage and take advantage of the skills 

of relevant stakeholders.  

Promotional measures, incentivizing behavioural change and providing financial and 

logistical support for beneficial initiatives, include: 

- Support for voluntary agreements - achieving agreed goals and increase public awareness 

of the issue, as voluntary environmental actions undertaken by businesses are frequently 

well publicized. Voluntary agreements, as defined in the EU Packaging Waste Directive, 

entail a “formal agreement concluded between the competent public authorities of the 
Member State and the economic sectors concerned, which has to be open to all partners 

who wish to meet the conditions of the agreement. Support through funding, promotion 

activity and logistical support for voluntary agreements is highly recommended, in the 

absence of national targets for waste prevention or where agreements pursue much more 

ambitious goals where national targets exist. 

- Promotion of reuse and repair - Reuse and repair centres already exist in more than ten EU 

Member States, as independent facilities or in regional or national networks. They provide a 

crucial service by extending the life of a wide range of consumer products and have 

significant potential in diverting consumer waste from landfill. Often they are operated by 

social integration enterprises working with disadvantaged groups such as the long-term 

unemployed, who are trained in technical repair skills, thus also serving a social function.  
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- Promotion of environmental management systems - An environmental management 

systems (EMS) is a tool providing a structure for evaluating an organization’s environmental 
impact, and aids in increasing material efficiency, long-term planning and often in reducing 

costs. The proliferation of EMS is the key tool in addressing business, packaging, industrial 

and construction and demolition waste. The EU EMAS tool can be widely promoted at larger 

administrative levels; local authorities may choose to develop or promote simple evaluative 

tools for specific sectors. 

- Clean consumption incentives - Clean consumption incentives differ from taxes as 

economic instruments by motivating waste preventing behaviour without imposing a 

penalty. 

- Promotion of research and development - Research can help national authorities identify 

priorities and frame waste prevention programmes to address major issues and take 

advantage of existing infrastructure and opportunities. The EU has being supporting 

research projects aiming to develop tools and policies for waste prevention and 

minimization in the context of the Framework Programmes for Research and Technological 

Development for a number of years. The outcomes of these projects could help national 

authorities and decisions makers in the selection of more integrated and sustainable waste 

management systems. 

Regulatory measures, enforcing limits on waste generation, expanding environmental 

obligations and imposing environmental criteria on public contracts, include: 

- Planning measures - Certain waste products or substances can be excluded from landfill 

through disposal bans, obliging producers to recycle materials or eliminate them from 

production processes. Other planning measures include public disclosure requirements on 

pollutants, increased liability for hazardous material and more stringent standards for 

facilities creating industrial and hazardous waste. Business and industry frequently require 

environmental permits to carry out their operations. Waste generation, separation for 

reuse and prevention activities can be required as conditions of permit approval. This type 

of measure will be conducted at whichever administrative level is already responsible for 

environmental permitting. Pay-as-you-throw systems with variable rate pricing for waste 

collection by weight or volume have been implemented in several EU Member States. 

- Taxes and incentives - Waste taxes, fees and charges can be used to incentivize waste 

preventing behaviour and encourage the development and use of environmental 

management systems that increase material efficiency. Taxes are compulsory and do not 

offer a benefit to the taxpayer proportional to the sum paid. Taxes and fees can be levied 

on specific waste streams, the carbon-based packaging tax in the Netherlands for example, 

or on final quantities of waste collected, as in a pay-as-you-throw (PAYT) system. These 

systems when effectively applied can have a significant impact both on prevention and on 

the participation of the citizen in separate collection schemes.  

- Extended Producer Responsibility policies - Producers usually do not bear the cost of 

collection and disposal of their products once they reach their end of life, and thus do not 

have an incentive to ensure that product components are easily repairable, reusable or 

recyclable. Extended producer responsibility policies aims to shift some of the cost of 

disposal back to producers and thus impel investment in material efficiency, to reduce the 

eventual quantity of waste, and in ecodesign, to extend the lifecycle of the materials 

employed. Policies may be specific to certain industries or waste streams.  
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- Green Public Procurement policies - Prevention criteria in their calls for tender and 

contracts, as part of a green public procurement policy. Waste prevention measures may 

also include the promotion of green purchasing policies for private enterprises. To integrate 

GPP policies into waste prevention plans, the longevity and reparability of purchased 

products should be emphasized, and the option to purchase an agreed percentage of 

reused products should be considered.  

- Eco-design requirements - Governments may select particularly problematic waste streams 

and apply a supply side policy, such as an ecodesign requirement to increase the durability, 

reparability and recyclability of products that would otherwise be landfilled.  

 

3.2.2 Energy efficiency instruments 

Improving energy efficiency is a priority for EU energy policy. The Green Paper on energy 

efficiency aims to put energy efficiency on the agenda of all European citizens. It outlines 

practical actions that could save 20% of EU energy consumption by 2020. These cost-

effective actions involve the adoption of energy-efficient technologies and changing 

consumer behaviour. Sectors which need to be aimed include transportation, new and 

retrofitted buildings, equipment and appliances. 

Regulatory measures which are usually imposed in form of technical requirements for 

products and services are set by the administrative body (EU or national). The rationale for 

introduction of such strict measures lies in the fact that consumers do not always take 

operating costs of products or services into consideration so the administrative body sets 

mandatory standards which define certain minimum efficiency characteristics of products 

and services. In essence, consumers will not be able to choose inefficient appliances or 

homes, as they will not be on the market. Mandatory standards and codes, combined with 

energy labels should encourage manufacturers to provide more energy efficient products. 

There are several good examples of this measure in each sector (buildings, transport, 

equipment and appliances). 

The buildings sector is – with around 40% of the final energy consumption – one of the 

largest energy consumers in the European Union. This is why the EU has put an emphasis on 

this sector with the Energy Performance of Buildings Directive (EPBD) which requires that 

from 2019 onwards ‘all the new buildings occupied and owned by public authorities are 
nearly zero-energy buildings’ (nZEB) and by the end of 2020 ‘all new buildings are nearly 
zero energy buildings’. This way, people will not even have a choice to purchase new, 

inefficient homes. By introducing Energy Performance Certification of existing buildings, 

those buying or renting a property can decisions based on energy performance of their 

building and thus make their homes more energy efficient. Another example of a regulatory 

measure is the introduction of the EU directive aimed at reducing the energy use of lighting 

with the phasing out of incandescent light bulbs. Without the ban, incandescent light bulbs 

would still be able to find its market share since the ban has been met with resistance by 

some consumers. Many consumers were still willing to buy obsolete products despite the 

substantial long-term financial savings, mostly due to much higher upfront price of 

replacement CFL and LED lighting sources.  

The EU Energy Label Directive has enjoyed real success since its inception, and has achieved 

85 to 90% levels of public awareness in Member States. The mandatory A to G label informs 
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consumers of the energy efficiency and consumption ratings of domestic appliances, 

particularly white goods and passenger cars. This system has prompted citizens to become 

more conscious of the energy and environmental performances of their household 

appliances and vehicles. With the existence of other energy labels such as Energy Star or 

Blue Angel, the EU has set its own Ecolabel or ‘flower’ logo, which is given to 
environmentally-friendly products. The Commission believes that by increasing the number 

of products covered, and decreasing the costs of the system, more manufacturers would be 

motivated to go beyond minimum environmental performance standards. 

European emission standards for passenger and other types of vehicles define the 

acceptable limits for exhaust emissions of new vehicles sold in EU member states. 

Therefore, non-compliant vehicles cannot be sold in the EU, although new standards do not 

apply to vehicles already on the roads. 

Financial measures for uptake of energy efficiency measures usually come in form of tax 

incentives or grants and subsidies. Financial benefits may seem like a rational reason for 

making an investment, although people tend to overly discount future energy savings and 

associate the investment with immediate and sometimes very high initial costs. The UK 

government is trying to solve this issue by the introduction of the so called Green Deal – a 

new initiative which enables individuals to undertake energy efficiency measures in their 

homes with no up-front cost. The loans are repaid through energy savings and transfer with 

the property rather than those who took out the loan. Other, more conventional 

approaches are based around grants and tax incentives for refurbishment of buildings. 

However, grant schemes for viable energy efficiency projects may induce market distortions 

and constitute a barrier for private financing opportunities. This is why grants should be an 

option for those consumers which are unable to undertake energy efficiency investments 

and fall under the fuel poverty category. Subsidies and tax reliefs for energy efficient 

vehicles are usually designated for electric or hybrid vehicles to compensate for their initial 

high price. 

Informational measures are used to address information failure, which is recognized by the 

Commission as one of the most important barriers to the deployment of energy efficient 

technologies. Consumers, vendors, manufacturers, banks and policy makers often have 

inadequate information about energy efficiency technologies and their costs and benefits. 

This can be addressed by providing transparent energy‐saving information and 

energy‐consumption feedback regarding products and services they encounter in every-day 

use. For instance, traditional electricity meters provide cumulative consumption 

information and individuals do not always know which appliances consume most electricity 

and when. However, it is the life cycle cost analysis (LCCA) that takes into account all costs 

of acquiring, owning, and disposing of the chosen product or service that shows the exact 

cost of the selected product. Energy labelling is a very important and commonly used 

communication channel/instrument used for a variety of appliances or other applications. 

New technologies, such as smart appliances and smart meters can provide innovative ways 

to access consumption information. Public awareness, information and benefit campaigns 

constitute an important element to support energy efficiency and to promote energy 

efficiency policies and programmes of the local authorities. Behaviour changing policies 

have to include education and training programs, especially for younger generation in order 

to adopt values regarding energy and environment protection from the early age.  
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Typically most public awareness and public benefit campaigns are designed and 

implemented by government agencies or NGOs. Specialized EU programmes such as the 

Intelligent Energy Europe can be used to support local activities but also to exchange best 

practices among different European countries which face similar challenges. Despite their 

profit-making nature, private companies could also be involved in energy efficiency 

awareness campaigns. This may appear as a potential conflict of interest but there are many 

drivers motivating the companies. The Energy Services Directive mandates energy 

companies to provide energy efficiency services to their clients and in countries with 

capacity problems investments which are improving energy efficiency are usually a more 

cost-effective solution than investments in new generation capacity. In liberalized energy 

markets the provision of energy services, including energy efficiency campaigning, helps to 

build positive company image.  

Technical measures are associated with investments in the communal infrastructure which 

aim to change consumer behaviour by providing either new or an alternative solution to 

existing situation. Several positive examples of these measures can be found in the 

transportation sector which is the most fossil energy dominant sector (around 98% of total 

consumption). 

 

3.2.3 Renewable energy instruments  

The promotion of RES technologies could help change attitudes of consumers towards 

making investments in renewable energy. By using renewable energy sources, the 

community secures local energy supply and improves communities’ resilience, saves energy 
and money within the country and creates local jobs and involves local stakeholders. 

Regulatory measures which are embedded firmly in the European Union regional policy and 

national policies have fostered local renewable energy goals and actions, particularly among 

a number of local governments of more developed EU members with strong RES industry.  

Financial measures for further utilization of renewable energy measures usually come in 

form of tax incentives, grants, feed-in tariffs and soft loan programmes. Energy from climate 

friendly sources may be more costly than conventional energy – such as fossil fuels and 

nuclear power – because the pollution costs related to the energy sources are not fully 

accounted for in their price. Consumers in most developed countries would voluntarily sign 

up and pay higher electricity rates if the additional money collected were earmarked to 

support renewable energy projects and environmental activities. Unfortunately, due to 

recent economic crisis, consumer willingness to pay more for renewable energy has sharply 

declined. Tax credits and exemptions for renewable energy at the local level are not very 

common and feed-in tariffs for electricity produced from renewable energy sources are 

supported on national level. Therefore, financial mechanisms to promote the use of 

renewable energy at local and regional level are mostly based around grants, local revolving 

funds and innovative initiatives such as shared or collective citizen ownership of green 

electricity plants. Grants for renewable energy installations which are not covered by the 

feed-in tariff system (biomass boilers, solar collectors) are traditionally available in most EU 

member states. This is still essentially necessary as the difference in prices of fossil fuel and 

renewable energy systems are not large enough to make to make the investment attractive 

to consumers without the grant support. 
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Informational measures include promotion and raising awareness activities. These policies 

target the general public, specific stakeholders or groups, and/or private businesses, with 

the aim of facilitating or enabling support for renewable energy. Activities may also include 

informational and media campaigns, support for education and training programs, analysis 

of renewable energy potentials, building-specific audits, and geographic information system 

(GIS) databases. To reach out to wider public measures must address removal of barriers for 

active participation of the community. Public recognition can also be made by organizing 

open public forums and working groups, setting information centres and demonstration 

projects, or even by organizing annual awards for best local energy projects.  

Renewable energy can be used as a powerful tool for building a positive image towards 

citizens and showing willingness to lead by example. By switching to labelled green power, 

businesses can demonstrate to customers that they are serious about their environmental 

commitments. Public bodies can demonstrate consistency within their own governmental 

climate protection policies and goals. Campaigns and programs need to be focused on 

raising awareness of the long term advantages of using renewable energy sources since 

they still cannot compete with the fossil fuels in the short run. Pointing out benefits such as 

regional energy independence, opportunities for local employment and lower energy costs 

is crucial for consumers to actively engage in contributing to European policies and targets. 

Intelligent Energy Europe programme also has a dedicated sub-programme - ALTENER for 

promoting new and renewable energy sources and supporting energy diversification on 

local level. IEE projects can be used by cities as a platform for supporting informational 

activities and exchanging best practices with the wider EU community.  

Technical measures – which are provided by the public authority, can influence consumer 

behaviour by directly affecting energy demand and supply of the facilities used by the 

consumers. Urban plans take many forms and titles, ranging from “vision” to “strategy” to 
“plan” but the essential feature are that a plan calls for integrating renewable energy in 
some systematic and long-term fashion into city development. Such complex investments 

require extensive spatial and infrastructure planning in order to be effective and create a 

sustainable community. 

 

3.3 Actions by the project partners 

RE-SEEties partner cities developed a set of behavior changing instruments within their Local 

Energy and Waste Strategies and Action Plans and also conducted intensive local awareness 

raising campaigns covering the project’s main themes: energy efficiency, renewable energy 
and waste. The measures which were part of RE-SEEties partner’s strategies provide an 

interesting set of examples and innovative solutions for changing behavior of critical groups 

of consumers.  An overview of the measures proposed by project partners is provided in the 

following chapters. 
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3.3.1 Local Strategy and Action Plan measures  

 

Table 3.1 An overview of measures proposed by the Municipality of Egaleo 

Sector Type of measure Actions 

Energy efficiency Informational 
Campaign to inform citizens on energy saving in municipal 

buildings and facilities 

Energy efficiency 
Informational and 

financial 

Promotional informative actions for lamp replacement / Actions 

of distribution of energy saving lamps 

Energy efficiency Informational 

Campaign to inform citizens on the programmes “Energy saving 
in households”, “Building the future” and “Green 
neighbourhoods” 

Energy efficiency Informational 

Information campaign, awareness raising and sensitising of 

citizens on new vehicle types, eco-driving and reduced vehicle 

use for small distances within the city 

Energy efficiency Informational 
Actions promoting the use of public transportation (metro) and 

alternative transportation modes (bicycles) 

Renewable energy 

sources 
Informational 

Promotion of installation and use of RES within municipal limits 

through activities of informing/raising awareness/sensitizing 

citizens and promoting actions and commercial applications until 

2020 

Renewable energy 

sources 
Regulatory 

Exploration of new mechanisms (i.e. joint procurement and 

purchase of green electricity) in order to to increase purchase 

volume, lower administrative cost and exchange know-how 

among collaborating organizations 

Waste 

management 
Informational 

Promotion of 4R principles conducting educational, promotional 

and capacity building activities on all levels 

 

Table 3.2 An overview of measures proposed by the City of Nitra 

Sector Type of measure Actions 

Energy efficiency Financial 

Introduction of a tax-bonus for households when producing an 

energy-certificate and proving the desired efficiency class of 

houses   

Energy efficiency Informational 
Development of a brochure "Eco-driving for employees of the 

City of Nitra using efficient transportation means" 

Energy efficiency Informational 
Development of a brochure "Eco-driving for bus drivers of the 

public transportation system" 

Energy efficiency 
Technical and 

informational 

Improvement of services (introduction of park&ride system) and 

promotion of public transportation in order to decrease a 

number of passenger cars on roads 

Energy efficiency Regulatory Limiting traffic in the City's centre 

Energy efficiency 
Technical and 

informational 
Promotion and improvement of cycling conditions in the city 

Energy efficiency 
Regulatory and 

informational 
Implementation of eco-driving courses in driving schools 

Energy efficiency Informational 
Promotion of walking and cycling for students and school 

children 
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Renewable energy 

sources 
Regulatory 

Implementation of a mandatory regulation for installation of at 

least 3m2 of solar thermal collectors on every new built family 

home (detached houses) 

Energy efficiency 

and renewable 

energy sources 

Financial 
Financial support for construction of new buildings according to 

passive house standards 

Energy efficiency 

and renewable 

energy sources 

Regulatory 
Implementation of the Program of green public procurement 

(vehicles, equipment and energy from RES) 

Energy efficiency 

and renewable 

energy sources 

Informational 

Informational facility for citizens on the possibilities of funding 

projects focusing on energy saving and RES  use, including 

administrative support in the preparation of those projects 

Energy efficiency 

and renewable 

energy sources 

Informational 

Informing experts and especially laymen in the public on the 

newest and most efficient measures in effective energy 

production and consumption and promotion of suitable 

implementation procedures in form of energy consultancy 

Energy efficiency 

and renewable 

energy sources 

Informational 

Co-operation between the city, science and research institutions 

and entrepreneurs - regular organisation and support of mutual 

gatherings of involved subjects 

Energy efficiency 

and renewable 

energy sources 

Informational 

Organisation of regular meetings of entrepreneurs and City 

representatives - foundation of an Entrepreneurs Club for regular 

„round tables“ for designers and developer organisations 
working in the area of the City with the goal of exchanging views, 

experience and standpoints in regard of the barriers and 

conditions for improving the energy efficiency of new or 

refurbished buildings and use of RESs inside them  

Energy efficiency 

and renewable 

energy sources 

Informational 

Timely and continuous informing of the public on the strategies 

and projects in the field of energy through the media (local 

television, local organisations involved)   

Energy efficiency 

and renewable 

energy sources 

Informational 

Training for flat-owner associations, buidling operators and civil 

service employees in energy-efficiency and renewable energy 

sources   

Energy efficiency 

and renewable 

energy sources 

Informational 

Environmental education of school-aged children, students and 

the broader public by organising entertainment and educative 

events /Day of RESs/ -  preparation of educative publications or 

utensils familiarising them in an attractive way with the principles 

and benefits of economic energy use and use of RESs   

 

Table 3.3 An overview of measures proposed by the Municipality of Miercurea Ciuc 

Sector Type of measure Actions 

Energy efficiency 

and renewable 

energy sources 

Financial and 

regulatory 

Simplification of procedures for obtaining building permits for 

energy efficiency refurbishment and utilization of renewable 

energy sources by lowering local taxes 
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Energy efficiency 

and renewable 

energy sources 

Informational 
Establishment of a public or low cost (affordable) advisory 

services for the residential housing sector 

Energy efficiency 

and renewable 

energy sources 

Financial  

Introduction of a grant scheme for energy efficiency and 

renewable energy sources investments for micro enterprises and 

SMEs  

Energy efficiency Financial Financial support for NGOs working in the field of EE promotion 

Energy efficiency 

and renewable 

energy sources 

Informational Organization of competitions and awards for pupils and students 

Energy efficiency 

and renewable 

energy sources 

Informational Organization of an energy week in cooperation with NGOs 

Energy efficiency 
Informational and 

financial 

Support and cooperation with SMEs in advisory, knowledge and 

partnership role 

Energy efficiency 

and renewable 

energy sources 

Regulatory 
RES and EE urban zoning rules implemented in the building 

regulation at local level 

Energy efficiency 

and renewable 

energy sources 

Informational and 

financial 

Support for creation of local RES-EE clusters of forest owners, 

forestry, wood industry, DH, RES and EE SMEs, NGOs and LRAs 

 

Table 3.4 An overview of measures proposed by the Municipality of Ptuj 

Sector Type of measure Actions 

Waste 

management 

Informational 

Zero Waste campaigns, based on the realization of specific 

educational activities: lectures and laboratory works with waste 

specialists, delivery of informative materials, site visits to reuse 

centres or waste treatment facilities etc. 

Informational 

Zero Waste actions for preventing, reusing or recycling waste at 

school: minimizing paper use, reducing food waste in canteens, 

promoting the use of tap water, composting food waste, doing 

separate collection of waste in classrooms etc 

Informational 

Promotion of waste prevention for all target groups through 

judicious purchases and selection of materials with longer 

lifetime 

Informational 

Development of 3R mobile application for providing information 

in a visual form of waste prevention, reuse and proper separation 

of the fractions for the area Sp. Drava region 

Informational Promotion of home composting 

Informational 
Creation of green public procurement in the public 

administration and the promotion of green supply enterprises 

Informational Promotion of local reuse and repair center at CERO Gajke 
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Table 3.5 An overview of measures proposed by the 18
th

 District of Budapest 

Sector Type of measure Actions 

Energy efficiency 

and renewable 

energy sources 

Informational 

Organizing information sessions for people by demonstrating the 

economic, social and environmental benefits of energy efficiency 

and renewable energy sources 

Energy efficiency 

and renewable 

energy sources 

Financial 
Financial support for consumer and civil society organizations to 

promote EE and RES benefits among consumers 

Energy efficiency 

and renewable 

energy sources 

Informational 

Organization of training courses to mechanics, consulting and 

engineering companies regarding technical, environmental and 

financial issues 

Energy efficiency 

and renewable 

energy sources 

Informational 

Creation of an information portal for the renewable energy and 

energy efficiency sectors with practical and relevant information 

for citizens (where to buy biomass and find solar power 

generation equipment, list of contractors and equipment 

characteristics) 

Energy efficiency 

and renewable 

energy sources 

Informational 

Informational campaign for concerned parties (architects, real 

estate developers, building contractors, citizens) about new 

energy-efficiency specifications for buildings, and their 

advantages (possible reduction of energy bills, and other benefits 

such as comfort and environmental protection) 

Energy efficiency 

and renewable 

energy sources 

Informational 

Organization of training courses for designers, workers and 

building contractors in order to become acquainted with new 

design and construction procedures and rules 

Energy efficiency 

and renewable 

energy sources 

Informational 

Training for building owners and operators regarding new 

equipment and devices to minimize energy consumption by 

maintaining the desired level of comfort. 

 

Table 3.6 An overview of measures proposed by the City of Ivanić-Grad 

Sector Type of measure Actions 

Energy efficiency 

Informational 
Promotion of energy efficient household appliances in the 

residential sector 

Informational and 

financial 

Promotion of installation of thermostat sets on radiators in the 

residential sector 

Informational 

Educational and promotional activities for citizens and SMEs 

regarding energy efficiency (nZEB, energy labelling and 

certificates) 

Informational 

A package of promotional, informational and educational 

measures and activities in the transport sector (car sharing, eco-

driving, electric vehicles and cycling) 

Informational Campaign ”One day a week without a car” 

Informational 
Promotion of introduction of energy efficient indoor lighting in all 

households and companies 

Renewable energy 

sources 

Regulatory and 

financial 

City government support for development of new and 

reconstruction of existing buildings according to nZEB and 

passive building standards 
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Informational 
Promotional activities for increasing the share of biofuels in total 

energy consumption in transport up to 10% 

Waste 

management 

Informational 
Waste prevention and recycling activities for citizens (info days, 

workshops about home composting) 

Informational 

Waste prevention and recycling activities for private legal entities 

(promotion of EU EMAS, eco design products and repair and 

reuse centres)  

Informational 
Waste prevention and recycling activities for public authorities 

(training and promotion of use of eco design products) 

 

Table 3.7 An overview of measures proposed by the City of Skopje 

Sector Type of measure Actions 

Energy efficiency Informational 
Education and change of the behaviour of City-owned-building 

users 

Energy efficiency Informational 
Education and promotion of energy efficiency for the citizens of 

Skopje 

Energy efficiency 
Technical and 

financial 

Promotion of installation of heat allocators in all buildings 

connected to the district heating grid 

Energy efficiency Regulatory 
Introduction of energy codes for construction buildings and their 

application/ Certification and Lighting in new buildings 

Energy efficiency Regulatory 
Introduction of energy labelling and standards for energy 

performance of home appliances and equipment 

Energy efficiency Regulatory 
Introduction of labelling and standard control of energy 

performance for hot water boilers and air conditioning systems 

Energy efficiency Regulatory 
Introduction of criteria for Green Public Procurement when 

buying appliances to use in buildings owned by the City of Skopje 

Energy efficiency Informational 
Promotion of energy management and control in the commercial 

and service sector 

Energy efficiency Regulatory 
Implementation of the European standards for fuel quality and 

fuel economy 

Energy efficiency Financial 
Tax incentives for vehicles that comply with high environmental 

standards 

Energy efficiency Informational 
The promotion of car-free days in order to decrease the number 

of vehicles driven during the campaign 

Energy efficiency Informational 

Promotion of more efficient city transport and more efficient city 

transport alternatives to serve as a discouraging factor for the 

use of individual vehicles 

Energy efficiency Informational Promotion of increased bicycle use 

Energy efficiency 
Technical and 

informational 
Introduction of car pooling 

Renewable energy 

sources 
Financial 

Adopting a decision on a 30% reduction of the communal fee by 

the City Council for new buildings in the commercial and service 

sector using renewable energy sources 
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Renewable energy 

sources 
Informational Buy Thermal Solar Collector Open Days 

Renewable energy 

sources 
Informational Education and promotion of RES for the citizens of Skopje 

Renewable energy 

sources 
Regulatory 

Accreditation of laboratories for renewable energy products to 

ensure the quality of the market products 

Renewable energy 

sources 
Informational Training for designers and installers of heat pumps 

Waste 

management 

Regulatory and 

informational 

Training for sorting, promoting measures for separation and 

reuse of waste for all employees in public and private sector 

Waste 

management 

Regulatory and 

financial 

Rigorous observance of sanitary waste. Penalties for delay and 

training on hazardous waste (hazardous waste storage) 

Waste 

management 

Technical and 

regulatory 

Implementation of implement priority actions to establish an 

adequate system of separate collection of waste in health care 

 

Table 3.8 An overview of measures proposed by the Municipality of Potenza 

Sector Type of measure Actions 

Energy efficiency Informational 
Organization of info days for citizens to promote the possibilities 

for energy savings in households 

Energy efficiency 

and renewable 

energy sources 

Informational 
Educational programmes in schools and kindergartens regarding 

energy efficiency and advantages of renewable energy sources 

Energy efficiency 

and renewable 

energy sources 

Financial 

Introduction of a grant scheme for energy efficiency and 

renewable energy sources investments for micro enterprises and 

SMEs  

Waste 

management 
Informational 

Promotion of 4R principles conducting educational, promotional 

and capacity building activities for public procurers and SMEs 

 

3.3.2 Local promotional campaign 

The awareness raising campaign under the 

common title Change your behavior towards 

resource efficiency was performed between April 

and September 2014 in all eight cities and was 

directed at wide range of stakeholders, including: 

citizens, local governments and public utility 

companies, small and medium enterprises and 

scholars of all ages. The campaigns were carried 

out using common visual tools and images: the 

project partner responsible for communication 

developed two different, but equally trendy and attractive sets of campaign materials. The 

visuals could be used in various formats and for different purposes: as posters, T-shirts, 

advertisements, Facebook covers, stickers, roll-ups etc. 
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The activities organized by the project partners 

were manifold: exhibitions, school competitions, 

local energy days as well as conferences were 

held. All cities made advantage of the local 

media, having had several TV interviews, articles 

and advertisements. The campaigns have proved 

to be a complete success, reaching more than 

650 thousand people in the South East European 

region, educating local communities and citizens 

on resource efficiency and surpassing the 

modest initial targets of 12 thousand people. An overview of types of actions and targeted 

stakeholders for all eight participating cities can be seen in the following table (3.9).  

 

Table 3.9 An overview of activities conducted during local promo campaigns in eight participating cities 

Municipality Main topics Target group Actions and results 

Egaleo 

- Energy efficiency 

- Renewable energy 

sources 

- Citizens 

- Students 

 Advertisements in the local press promoting 

energy efficiency 

Online promotion of EE and RES measures 

(municipality and CRES website) 

Distribution of posters regarding energy savings 

in municipal buildings 

Leaflets promoting energy efficiency and 

renewable energy sources  distributed by the 

municipality and by two supermarkets  

Nitra - Energy efficiency - Citizens 

Advertisements and articles in print, online 

media and TV interviews about energy and 

environmental issues 

Energy savings and waste prevention posters in 

schools and public buildings 

Miercurea Ciuc 

- Energy efficiency 

- Renewable energy 

sources 

- Citizens 

- Students 

Promotion of energy efficiency technology 

during RENEXPO Arad fair 

Organization of city exhibition with local energy 

companies and experts  

Knowledge competition and quizes for Harghita 

County's high school students 

Media dissemination (TV, press, online) of 

organized local events 

Ptuj 
- Waste 

management 
 - Citizens 

Organization of a national conference: on the 

topic waste management with a strong media 

support (TV, press and online) 

Local media campaign supporting the opening of 

a Reuse Centre in Ptuj with distribution of 

leaflets and brochures, advertisement in the 

newspapers and other relevant media 

Budapest  

- Energy efficiency 

- Renewable energy 

sources 

- Citizens 

- Students 

Advertisements and articles in print, online 

media and TV interviews about energy and 

environmental issues 



                                            

Jointly for our common future 

64 

 

- Waste 

management 
Interactive lectures on energy efficiency, 

renewable energy sources and waste 

management in three different schools for pupils 

between 10-14 years 

Organization of an exhibition tour The world in a 

mirror about environmental issues with expert 

guidance for groups of students 

Posters with environmental messages (i.e. Turn 

trash into treasure! Separate your organic 

wastes and use its bioenergy! New windows and 

house insulation can reduce your energy bills up 

to 50%) 

Promotional materials with the project’s visual 
identity elements: bags and notepads 

(distributed to school children) 

Ivanić-Grad 

- Energy efficiency 

- Renewable energy 

sources 

- Waste 

management 

- Citizens 

- SMEs 

Info days for citizens and SMEs called My city - 

energy efficient and clean  

Newspaper and Facebook ads, radio shows 

promoting energy efficiency and waste 

prevention  

A guide for utilization of renewable energy 

sources for citizens and SMEs 

10.000 leaflets about types of useful waste 

collected separately and schedules for its 

collection were distributed with monthly bills 

Distribution of picture books about energy and 

waste prevention for children 

Developed leaflets for green procurement and 

energy efficient equipment for SMEs 

Distribution of guidelines about energy saving 

techniques for households 

Performed local survey regarding energy and 

waste behaviour  

Skopje 

- Energy efficiency 

- Renewable energy 

sources 

- Waste 

management 

- Citizens 

- Students 

- SMEs 

- Public sector 

Advertisement and article regarding energy and 

waste issues in national daily newspaper 

Facebook page of the campaign with info about 

future energy and waste related events and the 

achievements from the past ones 

Lectures in kindergartens about energy 

conservation and waste prevention 

Energy savings and waste prevention posters in 

schools 

Potenza 

- Energy efficiency 

- Waste 

management 

- Citizens 

- Students 

Advertisements and articles in print, online 

media and TV interviews about energy and 

environmental issues 

Organization of an energy day during which 

promo materials (leaflets and t-shirts) were 

distributed 

Public exhibition of children's thematic artworks 

(energy and waste) during the traditional parade 

of the Turks 
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3.4. Recommendations and lessons learned 

Local governments have to take the initiative and play a key role as facilitators of change, 

particularly in terms of raising awareness and facilitating community and business actions by 

a range of stakeholders. Often the participation of many different local, regional, and even 

national stakeholders is important in creating more resource efficient urban communities as 

programmes involving government, the community and the private sector have more 

pathways for getting the message out. Even though citizens and companies are mostly 

concerned about the environment, this does not always translate into taking practical steps 

to reduce energy consumption. Wherever possible, programmes should seek to offer a 

holistic approach and multiple benefits for participants, such as strengthened community 

relationships, learning new skills, increasing self-sufficiency, health benefits of being more 

active, saving money and creating more liveable neighbourhoods. 

Citizens should also be involved in the making of local energy and waste policies by having 

an open dialogue with the municipality. RE-SEEties project has shown that this can be 

accomplished by establishing local stakeholder platforms, organizing peer review workshops 

and surveys for citizens regarding future waste and energy infrastructure. This participatory 

approach empowers communities and provides other social benefits; the more citizens 

begin to see themselves as active contributors to climate change problems and solutions, 

the more quickly we will be able to tackle climate change. 
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4. Data and tools 

{Senatro Di Leo and Monica Salvia, CNR-IMAA} 

{Cristos Nakos and Stavroula Papagianni, CRES} 

Supporting the cities’ efforts towards a resource efficient and sustainable future requires an 

in-depth knowledge of the present energy and waste management systems. This is essential 

to find out suited pathways towards more sustainable configurations of the local systems 

demonstrating the benefits of the proposed policies to decision makers.  

In the first step CNR-IMAA and CRES institutes carried out a careful examination of data, 

methods and tools currently used by RE-SEEties city partners in their planning activities. The 

outcomes of this investigation pointed out that most of the municipalities involved in the 

project do not make use of tools/models in their regular planning and decision-making 

activities.  

In the second step, an extensive research was carried out on internationally recognized 

methods and tools delivered by previous projects of research and cooperation. The main 

idea was to take benefit from previous experiences and techniques and select tools suitable 

for the project in terms of objectives and average expertise of the partnership on 

engineering models and technical issues. In the latest decades, waste management and 

energy system analysis have became increasingly important in policy definition and planning 

and this is reflected in the wide range of tools to support decision-making currently 

available, based on different mathematical approaches.  

These tools generally require a medium-high level of expertise, which is not frequently 

available in local public administrations. Moreover, energy forecasting is a quite complex 

issue since easy-to-use models or tools are not available in scientific literature.  

 

4.1 The RE-SEEties technical toolkit  

The technical component of the RE-SEEties integrated toolkit was set-up with the aim to 

make available an user-friendly decision support method which can be generally applicable 

in all European cities to support the definition of sustainable energy and waste management 

strategies with a long term perspective.  

The basic toolkit is composed of two tools dealing with waste flows - the CO2ZW waste 

management tool
5 and the LCA-IWM waste prognosis model

6 - and by the ICLEI Europe's 

Basic Climate Toolkit
7
 aimed to collect and systematize energy data related to Local 

Government Operations and Community Inventory as well as to provide GHG emission 

inventories at a given year (usually the base year). 

In order to assure the full applicability of these tools by municipal actors, some additional 

calculation tools had to be developed. In particular, a set of energy forecasting equations 

                                                
5
 Developed under the MED 2007-2013 Zero Waste Project "Low Cost - Zero Waste Municipality" 

6
 Developed under the FP5 LCA-IWM Project “The use of life cycle assessment tools for the development of 

integrated waste management strategies for cities and regions with rapid growing economies”  
7
 Developed within the context of ICLEI's GreenClimateCities Initiative 
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was developed by CRES in order to estimate future energy needs which can be fed into the 

ICLEI tool in order to calculate emissions also for future years. Moreover an “add-in” tool, ad 

hoc developed during the project by CRES and CNR-IMAA was soft-linked to the ICLEI tool in 

order to facilitate the calculation of input parameters based on primary information and 

proxy variables derived either from national or regional databases. In the meanwhile, the 

computation of the carbon footprint in the ICLEI tool is very poor: a joint use of the LCA-IWM 

tool (to estimate waste production in the next years) and CO2ZW tool (to compute the 

carbon footprint of the overall waste management system in a given year) can improve the 

results obtained. 

For this reasons, the integrated technical toolkit is a key component of the RE-SEEties step-

by-step methodology which represent a first step towards the integration of energy and 

waste flows in urban energy systems.  

Figure 4.1 provides an overview of the RE-SEEties integrated toolkit whereas the main 

components are described in the following paragraphs. 

 

Figure 4.1: Overview of the RE-SEEties integrated toolkit. 

 

 

4.1.1 The ICLEI tool  

The ICLEI Europe's Basic Climate Toolkit was prepared within the context of ICLEI's 

GreenClimateCities Initiative and is offered as support for Local Governments engaging in 

local climate action. It permits to collect and systematize all energy data as well as to provide 

GHG emission inventories. These inventories can help local governments to understand 

where emissions are released and which are the key priority areas and the achievements 

obtained by reduction actions.  

The ICLEI tool is developed on Excel spreadsheets and provides Baseline Emissions 

Inventories (BEI) in a SEAP format (CoM_BEI), supporting city partners in adhering or 

renovating their commitments to the Covenant of Mayors, which is one of the effects of the 

RE-SEEties project and is a common need for many municipalities across Europe. 

Energy forecasting
LCA-IWM 

(Waste forecasting)

ICLEI Basic Climate Toolkit 

(GHG emission inventories
& Support to SEAPs)

CO2ZW 

(Waste management)

RE-SEEties
Integrated Toolkit
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Two categories of input data are required: Local Government Operations and Community 

Inventory. The first category takes into account energy consumption of municipal buildings, 

vehicle fleet, public lighting, water and sewage, waste and local energy production; while the 

other considers the energy consumption in the Residential, Commercial, Industry, Transport, 

Community Waste and Agriculture sectors. As an output, the tool produces a Baseline 

Emissions Inventory (BEI) which is the GHG inventory for the reference year.  

A possible limitation of this tool, from the RE-SEEties point of view but also from a more 

general perspective, is that it does not address forecasting issues as well as planning issues, 

i.e. calculating the effect of certain investments or actions regarding energy efficiency and 

savings in CO2 emissions. This limitation does not affect the capability of the modelling tools 

to represent the dynamics of energy consumption at city level, but it requires additional 

resources and expertise from municipal technical officers which is not always available, 

especially in the SEE area.  

Local administrations often lack the appropriate data to conduct simple calculations, mainly 

due to the absence of dedicated officers who monitor and register energy consumption 

flows throughout the city. Although municipalities can address adequately the calculation 

process for the “Local Government Operations", they have particular difficulties to estimate 

the energy consumption reported in the Community spreadsheets. To overcome these 

difficulties, an additional calculation tool, (the ICLEI "add-in" tool) was developed, consisting 

of a set of spreadsheets (as described in detail in Salvia et al 2013) and aiming to obtain 

simplified urban energy system models based on data commonly available at city level.  

This tools calculates the input parameters of the ICLEI tool based on primary information, 

using proxy variables where no data exist. These input data are also a fundamental input to 

any forecasting method. Proxy variables can be derived either from national or regional 

databases and they are distinguished between “calculation proxy variables”, directly used to 

make the calculations, and “verification proxy variables” used as comparative indicators.  

These indicators originate from various public databases and are provided at national level. 

Thus, in case the required data is unavailable at the local level, the data computation could 

easily be based on the national values and the estimations adopted or better adjusted.  

This approach can also provide a measure for comparison with other cities and also a tool to 

control data reliability. The ICLEI “add-in” tool developed in RE-SEEties is an intermediate 

step between the ICLEI tool and municipal energy modelling, which extends the typical 

calculations of the Baseline Emissions Inventory to an improved level of analysis, typical of 

energy models.  

 

4.1.2 Energy forecasting 

In the latest decades, energy analysis and forecasting have become increasingly important as 

planning and policy making tools. Easy-to-use energy forecasting models or tools are not 

available in scientific literature to support energy planning on a medium-long term time 

horizon. For the Residential, Commercial and Transport sectors a series of equations have 

been developed by CRES to estimate future energy needs. If necessary for longer term 

projections correction of emission factors may also be provided. The following sections 

provide a brief overview on how this complex issue was dealt with in RE-SEEties.  



                                            

Jointly for our common future 

69 

 

4.1.2.1. Residential sector 

In order to obtain the energy forecasting for residential sector, municipalities have to 

provide data on the average efficiency per energy fuel and energy end-use. These data is 

required to calculate the useful energy, which is the base of the forecasting calculations. 

Considering a standard elasticity per energy use the evolution of the energy demand can be 

calculated on the basis of the following equation: 

)*1(*,1, yyeuyyeu ElRoGDPEDED    

where “ED” is the useful energy demand, “eu” is the energy use, “y” is the index of the 
current year, “RoGDP” is the annual rate of GDP change, and “El” is the elasticity of useful 
energy demand in relation with GDP. 

Once the forecasting of the useful energy demand is obtained, an estimation of the Final 

Energy can be derived on the basis of the evolution of the average efficiency on the analysed 

time horizon provided by the users.  

4.1.2.2. Commercial sector 

Forecasting the demand in the commercial sector follows the same methodology applied for 

the Residential sector. However, in the majority of cities it is quite difficult to find data with 

the necessary level of detail on the commercial subsectors. Typically the only data available 

are the energy consumption per fuel in the base year and the number of employees in the 

whole sector. Therefore it is necessary to introduce some simplifications in the forecasting 

methodology for the Commercial sector: two main ratios calculated with national data (fuel 

consumption/employee and employee/capita) have to be multiplied to the municipal 

population to obtain an estimate of the number of employees in the commercial sector at 

city level. An evolution of the number of employees is then assumed, allowing to obtain an 

estimate of fuel consumption till 2020 and the evolution of the useful energy demand 

through an average sector efficiency. Eventually, an elasticity of energy demand can be 

assumed in relation with the GDP as done in the residential sector.  

4.1.2.3. Transport sector  

Forecasting the demand in the Transport sector deals with the calculation of the vehicle 

kilometers of five types of vehicles: Motor Cycles, Cars, Light Trucks, Heavy Trucks and 

Buses. The projection of the vehicle kilometers is the basis for estimating the Final Energy in 

the whole sector. Users provide the stock of the vehicles for the base year and its evolution 

in time respectively. If the evolution cannot be obtained, then an elasticity of the stock is 

used, increasing in relation with the basic macroeconomic index. The evolution of the stock 

per vehicle type is then multiplied with the evolution of the Average Annual Distance per 

vehicle type to obtain the forecasting of the vehicle kilometers. Users also provide the 

Average Annual Distance in the base year and its evolution in time. If this evolution cannot 

be obtained, then an elasticity related to the fuel increase and an elasticity linked to the 

basic macroeconomic index have to be assumed. While the simplest assumption regarding 

the transport demand forecasting considers unitary elasticity in relation with the basic 

macroeconomic index, a more elaborated calculation can be proved intuitive for the users of 

the tool, especially for the better understanding of the transport sector dynamics by the 

municipalities. Finally, the breakdown of the vehicle kilometers per vehicle type and fuel is 
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used in combination with the fuel efficiency per vehicle type in order to obtain an estimation 

of the Final Energy in the transport sector. 

 

4.1.3 The LCA-IWM waste prognosis model 

Forecasting municipal solid waste (MSW) generation is a key issue which for municipalities 

dealing with waste management. This is often a challenging task due to the lack of data and 

a selection of a suitable forecasting methods. Unfortunately, no simple waste prognosis tool 

is currently available, particularly if the focus is on South East European countries. As far as 

we know, the only exception is the LCA-IWM waste prognosis model, developed under the 

FP5 LCA-IWM project, which is based on the identification of significant indicators for the 

generation of municipal solid waste. The LCA-IWM has a very user friendly interface and is 

freely available online (http://www.iwar.tu-darmstadt.de/lca-

iwm/lca_iwm/project_results/results/index.en.jsp). This prognostic model was used as a 

reference for waste forecasting at municipal scale although it is based on outdated socio-

economic forecasts (base year: 2005). 

4.1.4 The CO2ZW waste management tool 

The CO2ZW software was utilised to assess the ecological footprint of municipal waste 

management in terms of greenhouse gas (GHG) emissions (in carbon dioxide equivalents), 

providing values of generated and avoided emissions. The tool is an Excel-based calculator 

which receives as an input data on municipality-specific waste (waste composition, waste 

flows, characteristics of waste treatment plants, etc.). It is possible to include also GHG 

emissions from waste transportation, inserting data related to urban waste collection and 

inter-urban waste transportation (expressed in tkm). 

 

4.2 Results of the application of the methodology in RE-SEEties 

The application of the proposed methodology in the framework of the RE-SEEties project 

yielded interesting results, which help in quantifying and visualising important aspects of the 

energy consumption in the cities of SEE. However, these results should not be considered as 

definitive or even more that they represent the energy statistics of the city with high detail. 

They function more as a driver to trace the blind spots of the municipal energy system, 

rather than numbers that policy makers should be based on to form or assess their policies. 

With that in mind, the results are drivers for further analysis on each specific municipality, 

drivers that will help prioritising management and research within the municipality in order 

to obtain more accurate and well-based results. 

 

4.2.1 Data collection in partner cities 

In Tables 4.1 and 4.2 we provide an overview of the data quality and source of collection by 

each partner city. Emphasis is given on the quality of data whether data were collected 

locally or they were merely based on assumptions. From the beginning of the project there 

has been a differentiation between the data collected on the governmental sector, where 

measuring and energy registration are available, and the rest of the sectors (e.g. residential, 
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commercial and transport sectors) where measuring is rarely recorded so far. There has not 

been any focus of the forecasting on the public sector, partly because its share of the overall 

energy consumption is small enough, and partly because the governmental sector's 

concentrated energy consumption will not change significantly from the base year picture if 

certain measures, decided by the city administration, are going to be applied. 

 

 Ptuj Ivanić-Grad Merciurea Ciuc Potenza 

BY – 

Government 

Municipal values 

with detail of 

analysis 

Municipal values 

with high detail of 

analysis 

Municipal values with detail 

of analysis 

Municipal values 

with detail of 

analysis 

BY – 

Residential 

Based on national 

average values  

Based on 

municipal values 
Based on municipal values 

Based on municipal 

values 

BY – 

Commercial Based on national 

values from the 

Odyssee database 

Based on 

municipal values 

(high detail of 

analysis) 

Based on a mix of municipal 

values and values stemming 

from the Odyssee database 

Based on a mix of 

municipal values 

and values 

stemming from the 

Odyssee database 

BY- Transport Based on regional 

values, weak 

estimation of the 

Average annual 

distance 

Based on 

municipal values 
Based on municipal values 

Based on municipal 

values, AAD 

assumed 

ICLEI data Municipal values 

and values based 

on national 

average values 

Municipal values 

with high detail of 

analysis 

Based on municipal values 

and some deductions from 

national values  

Based on municipal 

values and some 

deductions from 

national values  

Residential 

Forecasting 
national GDP 

growth rate, 

assumed 

elasticities, 

assumed average 

technology 

efficiency  

national GDP 

growth rate, 

assumed 

elasticities, 

assumed 

evolution average 

technology 

efficiency  

national GDP growth rate, 

assumed elasticities, assumed 

evolution average technology 

efficiency  

national GDP 

growth rate, 

assumed 

elasticities, 

assumed average 

technology 

efficiency 

Commercial 

Forecasting 

assumed 

evolution of the 

number of 

employees, 

assumed 

evolution of 

efficiency, 

assumed 

elasticities 

national GDP 

growth rate, 

assumed 

elasticities, 

assumed 

evolution average 

technology 

efficiency 

national GDP growth rate, 

assumed elasticities, assumed 

evolution average technology 

efficiency 

assumed evolution 

of the number of 

employees, 

assumed evolution 

of efficiency, 

assumed elasticities 

Transport 

Forecasting 

assumed 

elasticities, 

assumed 

evolution of the 

stock of vehicles, 

assumed 

evolution of AAD 

assumed 

elasticities, 

assumed 

evolution of the 

stock of vehicles, 

assumed 

evolution of AAD 

assumed elasticities, assumed 

evolution of the stock of 

vehicles, assumed evolution 

of AAD 

assumed 

elasticities, 

assumed evolution 

of the stock of 

vehicles, assumed 

evolution of AAD 
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Table 4.1: Data collection: Sources and Quality in four partner cities (Ptuj, Ivanić-Grad, Merciurea Ciuc, Potenza) 

 

 

 Skopje Budapest Nitra Egaleo 

BY – 

Government 

Municipal values 

with detail of 

analysis 

Municipal values 

with high detail of 

analysis 

No data Municipal values 

with detail of 

analysis 

BY – 

Residential 

Based on 

municipal values  

Based on 

municipal values 

Based on municipal values Based on municipal 

values 

BY – 

Commercial 

Based on a mix of 

municipal values 

and values 

stemming from 

the odyssee 

database 

Based on a mix of 

municipal values 

and values 

stemming from 

the odyssee 

database 

Based on a mix of municipal 

values and values stemming 

from the odyssee database 

Based on municipal 

values 

BY- Transport Based on 

municipal values 

Based on 

municipal values 

Based on municipal values Based on regional 

values (region 

attica) 

ICLEI data Based on 

municipal values 

and some 

deductions from 

national or 

regional values 

Based on 

municipal values 

and some 

deductions from 

national or 

regional values 

Municipal values and values 

based on national average 

values 

Based on municipal 

values and some 

deductions from 

national values  

Residential 

Forecasting 

assumed GDP 

growth rate, 

assumed 

elasticities, 

assumed average 

technology 

efficiency, 

assumed number 

of households  

national GDP 

growth rate, 

assumed 

elasticities, 

assumed 

evolution average 

technology 

efficiency  

national GDP growth rate, 

assumed elasticities, assumed 

evolution average technology 

efficiency  

national GDP 

growth rate, 

assumed 

elasticities, 

assumed evolution 

average technology 

efficiency 

Commercial 

Forecasting 

assumed 

evolution of the 

number of 

employees, 

assumed 

evolution of 

efficiency, 

assumed 

elasticities 

national GDP 

growth rate, 

assumed 

elasticities, 

assumed 

evolution average 

technology 

efficiency 

national GDP growth rate, 

assumed elasticities, assumed 

evolution average technology 

efficiency 

national GDP 

growth rate, 

assumed 

elasticities, 

assumed evolution 

average technology 

efficiency 

Transport 

Forecasting 

assumed 

elasticities, 

assumed 

evolution of the 

stock of vehicles, 

assumed 

evolution of AAD 

assumed 

elasticities, 

assumed 

evolution of the 

stock of vehicles, 

assumed 

evolution of AAD 

assumed elasticities, assumed 

evolution of the stock of 

vehicles, assumed evolution 

of AAD 

assumed 

elasticities, 

assumed evolution 

of the stock of 

vehicles, assumed 

evolution of AAD 

Table 4.2: Data collection: Sources and Quality in four partner cities (Skopje, Budapest, Nitra, Egaleo) 
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4.2.1 Application of the proposed tools  

 

4.2.1.1. Energy forecasting 

During the application of the methodology, some cities had the infrastructure to support the 

proposed methodology (provide the necessary data), while others did not. The chosen 

solution to overcome gaps and obstacles was to back up the municipality results with 

national data, thus perforce ignoring regional specificities. The other option was to exclude 

some cities in certain fields, which was not considered preferable. All the assumptions and 

the simplifications adopted are clearly stated in the Resource Consumption Forecast Reports 

of each municipality. The above strategy has the disadvantage of presenting in certain cases 

weak – in terms of robustness and realism – results, but on the other hand offers the 

advantage of providing visualization and quantification, which at this certain conjuncture8 

has been considered of greater importance, since it shows the way the municipalities should 

move in order to optimize and back up their energy strategies. 

Table 4.3 summarizes the outcome of application of the methodology regarding the energy 

forecasting from 2012 to 2020 for each partner city in the Residential, Commercial and 

Transport sectors. It should be taken into account that the cities differ significantly in 

population. The table provides an overview of the level of consumption projected for each 

city. The last column of the table shows the estimated change (%) of the Final Energy 

consumption from the Base Year to 2020. These changes are mostly dependent on the given 

input regarding the changes in the GDP till 2020. These values in all of the cases followed the 

growth rates of the national GDPs, combined with values that represent elasticities of 

demand in different energy uses. While the growth rates of national GDPs are well 

referenced, the values of elasticities have been assumed. However, elasticities are the same 

for each city, and in this sense, comparison is not distracted by this certain input.    

 

Residential 2012 2013 2014 2015 2016 2017 2018 2019 2020 change 

Skopje 1210 1225 1241 1257 1273 1289 1305 1321 1338 10.55% 

Ptuj 166 168 170 172 174 176 178 180 182 9.41% 

Potenza 372 373 373 375 376 378 380 382 385 3.32% 

Nitra 1415 1443 1470 1494 1518 1542 1568 1594 1619 14.43% 

Merciurea 204 205 207 208 209 210 211 211 212 4.06% 

Ivanić-Grad 64 63 63 64 65 66 66 67 68 7.08% 

Egaleo 387 387 386 386 386 385 386 387 387 0.05% 

Budapest 616 618 621 623 626 628 631 633 636 3.26% 

Commercial 2012 2013 2014 2015 2016 2017 2018 2019 2020 change 

Skopje 433 433 433 433 433 433 433 434 434 0.18% 

Ptuj 72 73 74 76 77 78 80 81 82 13.18% 

                                                
8
 Cities and municipalities prepare their internal infrastructure to support the energy policy targets . 
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Potenza 373 372 371 371 370 370 370 369 373 0.07% 

Nitra 284 292 299 306 313 319 326 333 341 19.92% 

Merciurea 56 57 58 58 59 60 61 62 62 11.24% 

Ivanić-Grad 109 109 108 109 110 110 112 113 114 4.49% 

Egaleo 278 278 277 277 277 276 276 276 278 0.07% 

Budapest 961 980 998 1017 1036 1056 1075 1096 1116 16.12% 

Transport 2012 2013 2014 2015 2016 2017 2018 2019 2020 change 

Skopje 1718 1718 1739 1761 1756 1750 1745 1740 1734 0.96% 

Ptuj 438 445 459 476 485 493 502 511 516 17.86% 

Potenza 648 649 650 651 653 655 657 659 664 2.43% 

Nitra 1175 1211 1268 1320 1349 1377 1407 1437 1470 25.09% 

Merciurea 113 116 119 123 125 126 128 130 131 15.18% 

Ivanić-Grad 52 51 52 54 54 55 56 57 58 12.26% 

Egaleo 485 484 490 497 494 492 489 487 490 1.03% 

Budapest 517 529 549 570 581 591 602 613 624 20.76% 

Table 4.3: Final Energy Consumption in Residential, Commercial and Transport (GWh) 

(Note: Some of these values are weak estimates) 

 

Part of the information included in Table 4.3 is also shown in Figure 4.2 and Figure 4.3, 

where the final energy consumption is presented per city for the base year and 2020 

respectively. In Figure 4.4 the evolution of the Final Energy consumption is shown for each 

city. 

 

 

Figure 4.2: Final Energy Consumption for each city and sector in the Base Year 

(Note : Public sector is not included) 
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Figure 4.3: Final Energy Consumption for each city and sector in 2020 

(Note : Public sector is not included) 

 

 

Figure 4.4: Final Energy Consumption for each city until 2020 

 

Another interesting outcome can be found when levelising the results shown in Table 4.1 

with the population of the city, or the number of the households of the residential sector, or 

the number of the employees in the commercial sector or the number of the stock of the 

vehicle types represented in the analysis. This comparison between cities offers the 
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the RE-SEEties project to provide so detailed and robust results. However, this comparison 
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data are deviate, especially for cities with homologous energy behaviours, the data input 

needs to be reassessed with respect to the methodology adopted. Summarizing, Table 4.4 

shows the per capita Final Energy Consumption for the Residential, Commercial and 

Transport sectors. The population of the cities and their assumed evolution is given in Table 

4.5. It is crucial to emphasize that the comparison tables should be viewed beyond 

evaluative judgement, but as a motivation for further research.  

 

Residential 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Skopje 2.36 2.37 2.38 2.38 2.39 2.39 2.40 2.41 2.41 

Ptuj 7.00 7.03 7.06 7.11 7.18 7.24 7.30 7.36 7.42 

Potenza 5.40 5.38 5.37 5.37 5.37 5.37 5.38 5.40 5.41 

Nitra 17.43 17.71 17.99 18.23 18.49 18.74 19.01 19.27 19.54 

Miercurea 4.98 5.03 5.08 5.12 5.15 5.19 5.22 5.24 5.27 

Ivanić Grad 4.41 4.39 4.38 4.44 4.51 4.58 4.64 4.71 4.78 

Egaleo 5.52 5.49 5.46 5.44 5.44 5.43 5.44 5.45 5.46 

Budapest 6.10 6.08 6.06 6.03 6.01 5.98 5.96 5.94 5.91 

Commercial 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Skopje 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.79 0.78 

Ptuj 3.04 3.07 3.09 3.13 3.17 3.22 3.26 3.31 3.33 

Potenza 5.41 5.37 5.33 5.30 5.28 5.26 5.24 5.22 5.25 

Nitra 3.50 3.58 3.66 3.73 3.80 3.88 3.95 4.03 4.11 

Miercurea 1.37 1.39 1.42 1.44 1.46 1.48 1.51 1.53 1.55 

Ivanić Grad 7.57 7.54 7.53 7.59 7.65 7.70 7.81 7.91 8.00 

Egaleo 3.96 3.94 3.92 3.90 3.90 3.90 3.89 3.89 3.92 

Budapest 9.52 9.64 9.74 9.84 9.95 10.05 10.16 10.27 10.38 

Transport 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Skopje 3.36 3.32 3.33 3.34 3.30 3.25 3.21 3.17 3.13 

Ptuj 18.42 18.64 19.13 19.72 20.00 20.29 20.58 20.88 21.03 

Potenza 9.40 9.37 9.34 9.32 9.32 9.31 9.31 9.30 9.34 

Nitra 14.47 14.87 15.52 16.11 16.42 16.73 17.05 17.38 17.74 

Miercurea 2.77 2.83 2.93 3.03 3.08 3.12 3.17 3.22 3.25 

Ivanić Grad 3.57 3.55 3.58 3.72 3.79 3.86 3.93 4.00 4.05 

Egaleo 6.91 6.87 6.93 7.00 6.97 6.93 6.90 6.87 6.91 

Budapest 5.12 5.20 5.36 5.52 5.57 5.63 5.69 5.75 5.80 

Table 4.4: Final Energy Consumption per capita in Residential, Commercial and Transport (MWh) (Note: Some 

of these values are weak estimates) 
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Population 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Skopje 511995 517115 522286 527509 532784 538112 543493 548928 554418 

Ptuj 23759 23890 24020 24151 24227 24304 24380 24457 24533 

Potenza 68912 69229 69547 69864 70104 70343 70583 70823 71062 

Nitra 81200 81451 81702 81953 82137 82321 82505 82689 82873 

Miercurea 40910 40820 40730 40640 40551 40462 40373 40284 40195 

Ivanić Grad 14431 14416 14402 14388 14364 14339 14315 14290 14266 

Egaleo 70193 70439 70686 70933 70933 70933 70933 70933 70933 

Budapest 100912 101700 102514 103334 104160 104994 105834 106680 107534 

Table 4.5: Evolution of the Cities’ Population 

 

Additionally, in Table 4.6 new metrics are provided in order to assess the energy 

consumption patterns of each city. Some of the values’ divergences between the different 
cities comes from the variety of the energy behaviour patterns. These patterns may emanate 

either from climatic or cultural specificities of each region. Their confirmation or rejection 

requires further analysis and real onsite measuring. It should be noted that despite the 

uncertainties entailed by the data collection process, these metrics seem to converge rather 

than diverge. In the residential sector the convergence is apparent in the majority of the 

cases, signalling that the data input is closer to the reality than in the other two sectors. In 

other words, the substitute of assumptions with real data offers better and more reliable 

results, which is the desired target.  

 

  Ptuj Ivanić Grad 

  BY 2014 2017 2020 BY 2014 2017 2020 

Residential (MWh per household) 16.50 16.71 16.99 17.06 12.89 12.81 13.05 13.28 

Commercial (MWh per employee) 10.83 10.83 10.83 10.83 34.47 34.72 33.51 32.94 

Transport (MWh per vehicle type)                 

Motor Cycles 2.87 2.92 2.99 3.02 5.80 5.55 5.90 5.75 

Cars 19.70 20.08 20.81 21.01 13.46 13.14 13.10 13.96 

Light Truck 43.61 45.01 47.07 48.50 21.03 20.71 21.70 22.43 

Heavy Truck 84.89 88.11 92.67 96.23 100.00 98.26 103.58 107.98 

 

Miercurea Ciuc Potenza 

  BY 2014 2017 2020 BY 2014 2017 2020 

Residential (MWh per household) 14.21 14.30 14.28 14.20 13.89 13.92 14.00 14.11 

Commercial (MWh per employee) 7.05 7.05 7.05 7.05 19.55 18.94 18.94 18.94 

Transport (MWh per vehicle type)                 

Motor Cycles 1.48 1.50 1.54 1.55 2.38 2.36 2.36 2.39 

Cars 12.15 12.41 12.79 12.85 7.73 7.59 7.60 7.74 

Light Truck 36.45 37.74 39.12 40.02 12.97 12.87 12.90 13.02 
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Heavy Truck 24.30 25.32 26.36 27.14 25.93 25.81 25.87 26.08 

  Skopje Budapest 

  BY 2014 2017 2020 BY 2014 2017 2020 

Residential (MWh per household) 7.40 7.32 7.23 7.15 14.10 14.10 14.10 14.10 

Commercial (MWh per employee) 8.25 8.25 8.25 8.25 33.37 33.37 33.37 33.37 

Transport (MWh per vehicle type)                 

Motor Cycles 2.38 2.38 2.39 2.37 2.00 2.09 2.14 2.17 

Cars 7.73 7.72 7.78 7.67 8.40 8.87 9.21 9.36 

Light Truck 
12.97 12.96 13.01 12.94 13.78 14.98 15.72 16.34 

Heavy Truck 

 

Nitra Egaleo 

  BY 2014 BY 2014 BY 2014 BY 2014 

Residential (MWh per household) 59.90 61.50 62.87 64.29 13.79 13.76 13.75 13.78 

Commercial (MWh per employee) 13.25 14.32 15.27 16.30 14.14 14.14 14.14 14.14 

Transport (MWh per vehicle type)                 

Motor Cycles 2.17 2.24 2.31 2.35 5.80 5.78 5.80 5.77 

Cars 1.28 1.33 1.39 1.41 8.42 8.37 8.43 8.34 

Light Truck 1.33 1.41 1.49 1.56 
20.72 20.58 20.62 20.61 

Heavy Truck 1.33 1.42 1.52 1.61 

Table 4.6: Energy indicators per each city and sector (Note: Some of these values are weak estimates) 

 

4.2.1.2. ICLEI tool 

As concern the application of the ICLEI tool, the RE-SEEties city partners did not individuate a 

common base year, but choose different base years on the basis of data availability. In table 

4.7 the reference year for Community Inventory and Government Inventory is reported for 

each city partner. 

 

RE-SEEties City partner Community inventory Government Inventory 

Budapest 2012 2012 

Egaleo - - 

Ivanić Grad 2009 2009 

Miercurea Ciuc - - 

Nitra 2012 - 

Potenza 2009 2011 

Ptuj 2011 2011 

Skopje 2008 2008 

Table 4.7: Base year for ICLEI tool application 
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In figures 4.5-4.9 the contribution of each sector in terms of CO2eq emissions is reported 

both for the Community and Government Inventory, showing a different percentage 

contribution for each city. As concern the Community Inventory, Transportation has the 

highest contribution in Skopje (39%), Ptuj (52%), Potenza (50%), whereas the Commercial 

sector has the highest contribution in Ivanić Grad (52%) and Budapest (32%). Instead in the 

Government Inventory, Buildings give the highest contribution of CO2eq emission 

production in Ptuj (74%), Potenza (57%) Ivanić Grad (47%), whereas Vehicle Fleet has the 

highest contribution in Skopje (84%) and Budapest (74%).  

As concern the Community inventory, the highest values of emissions per capita are 

observed in the Residential sector for Budapest (1.74 tCO2 eq/person), in the Commercial 

sector in Ivanić-Grad (2.35 tCO2 eq/person) and in Transportation Ptuj (4.88 tCO2 eq/person). 

Only the city of Skopje has introduced the values for waste (0.18 tCO2 eq/person). CO2 

emission values from the Industrial sector are observed in Ptuj (2.00 tCO2 eq/person) and 

Budapest (1.44 tCO2 eq/person). 

 

  

Figure 4.5: Municipality of 18
th

 District of Budapest 

  

Figure 4.6: Municipality of Ivanić-Grad 
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Figure 4.7: Municipality of Potenza 

  

Figure 4.8: Municipality of Ptuj 

  

Figure 4.9: Municipality of Skopje 

 

Figure 4.10 provides an overview and comparison among cities among CO2 Emissions per 

capita from Community Inventory. 

23%

27%

0%

50%

0% 0%

Community Inventory Summary (%tCO2 eq)

Residential   

Commercial   

Industrial  & Other GHGs 

Transportation   

Community Waste  

Agriculture  

57%

2%

40%

0%
0% 0%

Government Inventory Summary (% tCO2eq)

Buildings

Vehicle Fleet

Public Lighting

Water and Sewage

14%

13%

21%

52%

0% 0%

Community Inventory Summary (%tCO2 eq)

Residential   

Commercial   

Industrial  & Other GHGs 

Transportation   

Community Waste  

Agriculture  
74%

0%

26%

0%
0% 0%

Government Inventory Summary (% tCO2eq)

Buildings

Vehicle Fleet

Public Lighting

Water and Sewage

33%

19%

0%

39%

8%

1%

Community Inventory Summary (%tCO2 eq)

Residential   

Commercial   

Industrial  & Other GHGs 

Transportation   

Community Waste  

Agriculture  

4%

84%

12%

0%
0% 0%

Government Inventory Summary (% tCO2eq)

Buildings

Vehicle Fleet

Public Lighting

Water and Sewage



                                            

Jointly for our common future 

81 

 

 

Figure 4.10: CO2 Emissions per capita from Community Inventory (tCO2 eq/person) 

 

4.2.1.3. The LCA-IWM waste prognosis model 

The waste prognostic model is used to support the prediction of future amounts and 

composition of generated waste for cities and regions. In this paragraph it is shown the 

results of the application for the city of Potenza selecting 2009 as reference year and 2020 as 

assessment year. As input data, the waste prognosis model needs information about the 

MSW collection quantities (Table 4.8), the residual waste composition, the socio economic 

conditions both at urban level (population aged 15 to 59 years, average household size, 

urban infant mortality rate, urban life expectancy) and at national level (gross domestic 

product per capita, national infant mortality rate, labour force in agriculture). Moreover the 

data input include socio economic trends for the assessment year both at urban level (city 

population, population aged 15 to 59 years, average household size, urban infant mortality 

rate, urban life expectancy) and at national level (gross domestic product per capita, national 

infant mortality rate, labour force in agriculture). 
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Hazardous waste 4 0.1 

Waste electric and electronic equipment 101 1.5 

Total municipal solid waste 28926 425.4 

Table 4.8: MSW collection quantities in the city of Potenza in the year 2009 

 

An analysis of residual waste is necessary in order to verify the composition of the unsorted 

municipal solid waste according to the methodology available at the web-site of “SWA-Tool” 
a parallel project within the EU Waste Management Cluster (www.swa-tool.net). In figure 

4.11 the results obtained using the LCA-IWM waste prognosis model for the city of Potenza 

on the time horizon 2009-2020 are shown. These results estimate a total generation of 

municipal solid waste about 31,100 ton in 2020 with an average increase of 8% in 2020 

respect to the base year. 

 

 

Figure 4.11: Results obtained using the LCA-IWM waste prognosis model for Potenza 

 

The tool permits also to obtain different scenarios in order to analyze the possible future 

collection quantities, which strongly depend on the ability and willingness of municipality to 

collect a number of fractions separately.  

For this case study, three scenarios are analyzed and the results obtained are reported in 

table 4.9. In the “status quo” scenario it is assumed that the same percentage of each waste 

fraction for 2009 will be collected in the assessment year. In the “achieving target rate” 
scenario, it is assumed to achieve target rates for the collection of each fraction on the basis 

of values set by municipality.  

  

http://www.swa-tool.net/
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Year 2009 2020 2020 

Scenario Status quo Status quo Achieving target rate 

Waste fraction Tons/yr Kg/cap/yr Tons/yr Kg/cap/yr Tons/yr Kg/cap/yr 

Paper and cardboard 1800 27 1900 26 3400 47 

Glass 600 9 700 10 1500 21 

Metals 100 1 100 1 100 1 

Plastics and composites 0 0 0 0 1400 19 

Organic waste 100 2 100 2 2100 30 

Hazardous waste 0 0 0 0 0 0 

WEEE 100 1 100 2 100 2 

Residual waste 26200 385 28200 392 22500 313 

Bulky Waste 0 0 0 0 0 0 

Municipal solid waste 28900 425 31100 433 31100 433 

Table 4.9: MSW collection scenarios for the City of Potenza 
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4.2.1.4. The CO2ZW waste management tool 

The CO2ZW waste management tool was utilized to evaluate the carbon footprint of waste 

management for the city of Potenza on the basis of data related to 2009. In this year the 

total amount of municipal waste generated is 28,926 ton subdivided as reported in table 

4.10. 

 

System parameters ton 

MSW public collection 28,926 

Collection of source-separated materials - TOTAL 5,912 

Mixed general waste destined for Mechanical-biologic Treatment Plant 0 

Mixed general waste destined for incineration 1,151 

Mixed general waste destined for landfill 21,863 

 

In 2009, the waste management system of the city of Potenza (Figure 4.12) produced overall 

14,753 tonCO2eq, corresponding to 215 kgCO2eq/inhabitant and 510 kgCO2eq/ton. In detail, 

the waste to landfill produced 13,988 tonCO2eq for direct impacts and 225 tonCO2eq for 

indirect impacts while the avoided impacts associated to them are about -1,522 tonCO2eq. 

The incineration of waste produced 471 tonCO2eq for direct impacts and 53 tonCO2eq per 

indirect impacts, with avoided impacts of -405 tonCO2eq. The recycling from source-

separated collection has very low direct and indirect impacts, respectively 1 and 14 

tonCO2eq, and it permits to avoid 1,308 tonCO2eq. 
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Figure 4.12: Results obtained using the CO2ZW tool for Potenza, Italy (year: 2009) 

The CO2ZW waste management tool was utilized also in supporting waste management 

strategies for the City of Ivanić-Grad.  

The business as usual scenario shows that overall CO2 generation from waste operations 

would increase by 23.4% compared to the baseline year. This result shows that serious 

waste management measures have to be implemented in order to reach the desired waste 

and GHG reduction targets until 2020.  

The scenario in which the targets set by the local strategy and action plan are fully reached 

with proposed waste reduction measures assuming that the Zagreb County waste 

management centre (ZGWMC) is fully operational by 2020 and that the Integrated Solid 

Waste Management in the City of Ivanić-Grad will be established in the next years. 

Figure 4.13 shows that in total, a 9.8% reduction of CO2 emissions could be achieved with 

the implementation of all proposed measures, while further 548 tons of CO2 could be 

avoided with recycling actions.  

 

 

 

Figure 4.13: Results obtained using the CO2ZW tool for Ivanić-Grad, Croatia (year: 2020) 

 

4.2.3 Good practices and lessons learnt  

The outcome of the application of the methodology resembles better to a work in progress 

rather than a work finished. The whole exercise helps to trace gaps and inefficiencies. 

Furthermore, the methodology functions better as a bridge between qualitative analysis and 

detailed energy system modelling. If cities are ever going to follow their own energy 

strategies and have to decide about which measures and policies to promote, then it will be 

necessary to rely on energy systems modelling.  
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Cities are very complex energy systems, but today there is a variety of tools which unfold 

this complexity and offer great insight regarding the internal dynamics of the urban energy 

systems. In this sense this methodology and its application hope to be an intermediate step 

to this ongoing process. 

On the other hand, the most sophisticated model tool will not succeed its goals if it will be 

fed with input data of low reliability or realism. The most important thing for municipalities 

is to foster those initiatives that will help them acquire real data regarding the energy 

consumption in the whole spectrum of the city. Good data always provide robustness and 

documentation. In our analysis we have resorted in making assumptions mainly taking 

average national values.  

This technique, although better than inventing data from the beginning, is very risky since it 

perforce ignores municipal specificities. An outcome of this choice is the potential loss of 

reliability of the results. With the use of metrics described in section 4.2.1 an indication was 

provided whether the data used remain under an accepted confidence interval of reliability.   
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5. Criteria for assessment 

{Hrvoje Maras, REGEA} 

The criteria for assessment are an integral part of the toolkit and are necessary to properly 

monitor the execution of case study conclusions, but also to monitor the execution of local 

energy and waste strategies. Therefore, this chapter will present a set of criteria for 

assessment and recommendations for their future utilization in similar strategic documents. 

5.1. Methodology  

The case study profile was the starting point in the RE-SEEties project for the intensive 

strategy building process at municipal level. In this profile the cities introduced main policy 

goals and expressed their main points of interest they wished to analyse. Specific topics 

were in the fields of waste management, energy efficiency and utilization of renewable 

energy sources. Depending on the specific interest, cities had the opportunity to select from 

just one to all three of the relevant topics. During the elaboration process (peer reviews), 

interim results were analysed using the initial set of criteria for assessment. Table with initial 

criteria were summarized in a matrix (table) and results of the evaluation were reported in a 

report with recommendations on the peer review process compiled by the knowledge 

institutions within the project. This way, the criteria served as an evaluation grid which was 

drawn up for each city and offered concrete results of the case study conclusion. The 

knowledge institutions assessed effects/trend based on a set of various indicators and 

quantified them if cases where it was possible to do so. Naturally, the case conclusion 

outputs did not affect all indicators, and this largely depended on its specific topic and 

scope. During the peer review process, certain indicators were found to be irrelevant and 

new ones were added in order to reflect results of actions conducted by the cities. The 

whole process can be seen in Figure 5.1. 

 
Figure 5.1: Strategy building process 
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Key methodological issues revolved around defining specific indicators which were used to 

assess the potential results of implemented case study and local energy and waste strategy 

of each city involved in the project. Also, it was very important to elaborate effective 

monitoring methods and observe trends of each specific indicator. Indicators/criteria have 

to examine multidisciplinary features and related benefits of proposed measures (CO2 

reduction, pollution prevention, job creation, energy security, greening and urban renewal) 

as well as accompanying measures (education, capacity building, green procurement and the 

development of broad public support). 

Basic criteria/indicators and monitoring methods for energy efficiency and renewable energy 

sources were taken from the guidebook How to develop a Sustainable Energy Action plan 

(SEAP) which was produced by the European Commission - Joint Research Centre Institute 

for Energy. Specific monitoring and reporting guidebook are not available yet and will be 

presumably published by the JRC in 2014 so additional indicators were based on the SEAP of 

the City of Zagreb which was one of the first SEAPs made according to the JRC methodology. 

Waste management indicators were used from FP6 project NEEDS (Energy Externalities 

Developments for Sustainability). 

Indicators are general and not country/city specific so each city can apply its own set of 

criteria to monitor the execution of their local waste and energy strategy and the progress of 

its case study. Also, monitoring methods in each city may differ from ones stated in the table 

provided in the next chapters and will be specified in their case study profile. Based on the 

results of the strategy building process the criteria were modified and updated with new, 

specific indicators.  

The knowledge institutions found that social aspects were not represented well enough in 

the first edition of criteria for assessment and that including ‘sociological indicators’ should 

serve as an added value to the current criteria for assessment which were primarily drawn 

from the existing evaluation list of SEAPs. The methodology for creating these indicators was 

based on the sociological surveys conducted in four participating cities: 18th District of 

Budapest, Ptuj, Miercurea Ciuc and Ivanić-Grad. The purpose of these surveys was two-fold: 

to observe citizens’ behaviour patterns regarding energy and waste and to receive inputs in 
form of opinions regarding potential measures which were proposed in the local strategy. A 

common set of questions was developed to cover all three project topics (energy efficiency, 

renewable energy sources and waste management) and can be found in the Annex of the 

Toolkit. The set of criteria has been finalized by the knowledge institutions which were in 

charge of the overall elaboration of the SEE methodological toolkit. In the following chapters 

energy criteria and waste management criteria are presented in detail. 

5.2. Energy criteria 

To make a proper assessment and monitoring of local strategic documents dealing with 

energy and waste, specific indicator have to be deployed. Different energy sector categories 

for which several criteria/indicators as well as and methodologies for assessment can be 

defined according to categories of the local energy system include: 

1. Transport 

2. Buildings 

3. Public lighting 

4. Local energy production from renewable energy sources 
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5. Involvement of the private sector 

6. Citizens involvement 

7. Green public procurement 

8. Local economic impact 

A wide range of initial, sector based criteria for assessment can be found in Table 5.1. As 

discussed in the methodological section, each city was be responsible for choosing the most 

suited set of criteria according their goals and opportunities with specific reference to the 

SEAP’s commitments. The knowledge institutions also supported cities with evaluation of 

impacts of Case study conclusions and selection of most suitable indicators for monitoring 

the implementation of Local strategies and action plans.   

 

SECTOR INDICATOR MONITORING METHOD TREND/EFFECT QUANTIFICATION 

Transport 

Number of public transport 

passengers 

Agreement with a public 

transport company. 

Increase/ decrease/ 

neutral 
  

Kilometers of biking ways City administration data. 
Increase/ decrease/ 

neutral 
  

Kilometers of new pedestrian 

streets 
City administration data. 

Increase/ decrease/ 

neutral 
  

Percentage of population living 

within 400m of a public transport 

service 

City administration data. 
Increase/ decrease/ 

neutral 
  

Fuel savings in public 

administration fleets 

Extract data from fuel supplier's 

bills. Convert to energy. 

Increase/ decrease/ 

neutral 
  

Total energy consumption of 

renewable fuels in public fleets 

Extract data from biofuels 

suppliers' bills. Convert to 

energy. Sum this indicator with 

the previous one and compare 

values. 

Increase/ decrease/ 

neutral 
  

Number of electric, eco and hybrid 

vehicles procured by the city  
City administration data. 

Increase/ decrease/ 

neutral 
  

Number of new public electric 

charging stations 
City administration data. 

Increase/ decrease/ 

neutral 
  

Avoided traffic noise level 
Carry out surveys in selected 

areas of the municipality. 

Increase/ decrease/ 

neutral 
  

Informed and educated citizens 

Conducting surveys and number 

of drivers which went through 

ECO-driving course 

Increase/ decrease/ 

neutral 
  

Avoided level of CO2 Update of BEI inventory. 
Increase/ decrease/ 

neutral 
  

Quality of air (NOx, PM) 

Carry out air quality inspections 

in selected areas of the 

municipality. 

Increase/ decrease/ 

neutral 
  

Buildings 

Total energy consumption of public 

buildings 
City administration. 

Increase/ decrease/ 

neutral 
  

Capacity/awareness level of public 

building managers 
City administration. 

Increase/ decrease/ 

neutral 
  

Total energy consumption of 

households 

Public utility companies, selected 

areas door- to-door surveys. 

Increase/ decrease/ 

neutral 
  

Number/Capacity of RES systems 

integrated within buildings 

City administration, 

national/regional energy agency, 

etc. 

Increase/ decrease/ 

neutral 
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SECTOR INDICATOR MONITORING METHOD TREND/EFFECT QUANTIFICATION 

Number of buildings with an energy 

certificate  

City administration, 

national/regional energy agency, 

etc. 

Increase/ decrease/ 

neutral 
  

Number of grants for RES/RUE 

measures awarded by the City for 

energy retrofitting 

City administration. 
Increase/ decrease/ 

neutral 
  

Willingness of citizens to invest in 

energy renovation of buildings  

Carry out surveys in selected 

areas of the municipality. 

Increase/ decrease/ 

neutral 
  

Quality and comfort of living 
Carry out surveys in selected 

areas of the municipality. 

Increase/ decrease/ 

neutral 
  

Avoided level of CO2 on city level Update of BEI inventory. 
Increase/ decrease/ 

neutral 
  

Public lighting 

Energy consumption City administration. 
Increase/ decrease/ 

neutral 
  

Number of new energy efficient 

lighting sources (SSL and others) 
City administration. 

Increase/ decrease/ 

neutral 
  

Light pollution and compliance with 

light standards 

Energy institutes, lighting 

producers. 

Increase/ decrease/ 

neutral 
  

Number of public lighting sources in 

GIS database  
City administration. 

Increase/ decrease/ 

neutral 
  

Avoided level of CO2 Update of BEI inventory. 
Increase/ decrease/ 

neutral 
  

Local Energy 

Production 

from RES 

Electricity produced by local RES 

installations 

Regional/National Public 

Administrations (feed-in tariffs of 

certificates) 

Increase/ decrease/ 

neutral 
  

Heat energy produced by local RES 

installations 

Regional/National Public 

Administrations (feed-in tariffs of 

certificates). 

Increase/ decrease/ 

neutral 
  

Energy security and level of 

regional energy independence 
City administration. 

Increase/ decrease/ 

neutral 
  

Avoided level of CO2 Update of BEI inventory. 
Increase/ decrease/ 

neutral 
  

Involvement 

of private 

sector 

Number of companies involved in 

energy services, energy efficiency 

and renewable energies projects 

(ESCOs, energy clusters) 

National/regional registry of 

companies. 

Increase/ decrease/ 

neutral 
  

Energy projects carried out by ESCO 

or private entrepreneurs 

City Council and 

Regional/National Public 

Administrations. 

Increase/ decrease/ 

neutral 
  

Citizens 

involvement 

Number of citizens attending 

energy efficiency/renewable energy 

events 

Attendance lists, city 

administration stats. 

Increase/ decrease/ 

neutral 
  

Number of Environmental and 

energy NGOs actively participating 

in local events and policy making 

activities 

Attendance lists, city 

administration stats. 

Increase/ decrease/ 

neutral 
  

Green Public 

Procurement  

Number of public procurements 

using "green criteria"  
City administration. 

Increase/ decrease/ 

neutral 
  

Local 

economic 

impact 

Possible effect on job creation 
Economic institutes and 

development agencies. 

Increase/ decrease/ 

neutral 
  

Green loans issued for retrofitting 

of buildings and RES installations 
Stats from (development) banks. 

Increase/ decrease/ 

neutral 
  

Measures in strategy that target 

fuel poverty 

Economic institutes and 

development agencies. 

Increase/ decrease/ 

neutral 
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SECTOR INDICATOR MONITORING METHOD TREND/EFFECT QUANTIFICATION 

Impact on energy prices 
Economic institutes and 

development agencies. 

Increase/ decrease/ 

neutral 
  

Table 5.1: Set of criteria for evaluation of Case study profiles and monitoring of implementation of Local energy 

strategies  

 

5.3 Waste criteria 

Criteria for assessment of potential impact of local waste strategy and case study profile are 

mostly based on the 4R concept: reduce, reuse, recycle and recovery. Therefore categories 

for which the criteria/indicators and methodology for assessment can be defined include: 

1. Waste management 

2. Recycling 

3. Reusing 

4. Replacing 

5. Waste to energy 

6. Employment creation and financial effects  

7. Effect on environment and society  

8. Legal 

9. Citizens involvement 

Sector based criteria for assessment of potential impact of Case study conclusions and 

monitoring of Local strategy implementation can be found in Table 5.2. 

 

SECTOR INDICATOR MONITORING METHOD TREND/EFFECT QUANTIFICATION 

Waste reduction 

General waste produced 
Municipal waste 

management company 

Increase/ decrease/ 

neutral 
  

Hazardous waste produced 
Municipal waste 

management company 

Increase/ decrease/ 

neutral 
  

Waste water treated  
Municipal waste 

management company 

Increase/ decrease/ 

neutral 
  

Bio waste composting in 

households  

Carry out surveys in 

selected areas of the 

municipality. 

Increase/ decrease/ 

neutral 
  

Avoided CO2 and other gas 

emissions  

Municipal waste 

management company 

Increase/ decrease/ 

neutral 
  

Recycling 

Number of recycling hubs for 

separate material collection 

Municipal waste 

management company 

Increase/ decrease/ 

neutral 
  

Value of waste recycled 
Municipal waste 

management company 

Increase/ decrease/ 

neutral 
  

Separately collected useful waste 

materials (glass, metals, paper, 

etc.) 

Municipal waste 

management company 

Increase/ decrease/ 

neutral 
  

Recycling schemes introduced 
Municipal waste 

management company 

Increase/ decrease/ 

neutral 
  

Reusing 
Number of reuse and repair 

centres 

Municipal waste 

management company 

Increase/ decrease/ 

neutral 
  

Replacing 
Public purchases of goods which 

can be used multiple times 

City administration - 

office for environment 

Increase/ decrease/ 

neutral 
  

Waste to energy 
Income from waste incineration 

(energy production) 

Municipal waste 

management company 

Increase/ decrease/ 

neutral 
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 Employment 

creation and 

financial effects 

Local employment opportunities 
Municipal waste 

management company 

Increase/ decrease/ 

neutral 
  

Avoided costs for additional 

landfills or avoided tax 

Municipal waste 

management company 

Increase/ decrease/ 

neutral 
  

Effect on 

environment 

and society 

Air pollution 
City administration - 

office for environment 

Increase/ decrease/ 

neutral 
  

Soil pollution and degradation  
City administration - 

office for environment 

Increase/ decrease/ 

neutral 
  

Water pollution 
City administration - 

office for environment 

Increase/ decrease/ 

neutral 
  

Health issues (mortality and 

morbidity) 

City administration - 

office for environment 

Increase/ decrease/ 

neutral 
  

Education component /capacity 

building / awareness raising  

City administration - 

office for environment 

Increase/ decrease/ 

neutral 
  

Legal 

Compliance with 

national/regional laws and 

regulations  

City administration - 

office for environment 

Increase/ decrease/ 

neutral 
  

Citizens 

involvement 

Number of citizens attending 

waste prevention events and 

waste management forums 

Attendance lists, city 

administration stats. 

Increase/ decrease/ 

neutral 
  

Citizens willing to participate in 

city voluntary clean-up 

programmes and actions 

Carry out surveys in 

selected areas of the 

municipality. 

Increase/ decrease/ 

neutral 
  

Number of Environmental and 

energy NGOs actively 

participating in local policy 

making 

Attendance lists, city 

administration stats. 

Increase/ decrease/ 

neutral 
  

Table 5.2: Set of criteria for evaluation of Case study profiles and monitoring of implementation of Local waste 

strategies 

 

5.3 Sociological criteria 

5.3.1 Methodology 

The list of questions appeared in all surveys conducted by four partner cities (Budapest 18th 

District, Miercurea Ciuc, Ptuj and Ivanić-Grad) cover a wide range of topics related to energy 

efficiency and waste management and is reported in Appendix I. The questions examined in 

the framework of the surveys are partly covering the sectors selected in the initial criteria, 

namely transport and buildings in energy sector and waste reduction, recycling, re-using in 

the waste sector.  

Based on the questions a group of indicators were selected, identifying not only common 

sectors, but also taking into account the original criteria for assessment. While selecting 

potential indicators, the aim was also to match and to complete the currently existing list 

with the list of questions used during the surveys. Questions that appeared in these surveys 

and lessons learned are summarized below. 

List of questions appeared in the survey of the Budapest 18th District and Miercurea Ciuc. 

Topic: energy: 

- Question 1-3: facts on the building 

- Question 4-8: facts on the social and economic circumstances of the respondent 

- Question 9-13: data on heating source and cost of energy for the household 
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- Question 14-19: data on past energy efficiency and renewable investments 

- Question 20-21: plans on future investments 

- Question 22-23: transportation related question 

List of questions appeared in the survey of the City of Ptuj. Topic: waste: 

- Question 1-3: gender, age, education  

- Question 4-8: data on building (detached house or house with several flats) 

- Question 5,7,11,12: waste treatment habits  

- Question 6: schedule of disposal of waste  

- Question 8-10: data on the type of waste produced by residents  

- Question 13-16: expectations and willingness for future actions 

List of questions appeared in the survey of the city of Ivanić-Grad. Topic: EE, RES and waste 

(two separate questionnaires) 

For EE and RES: 

- Question 1-3: personal facts about interviewee 

- Question 4-6: facts on the state of interviewee’s home 

- Question 7-9: data on social circumstances of the respondent 

- Question 10-14: data on present energy costs and past energy investments  

- Question 15-16: plans and willingness to invest in future energy renovations 

- Question 17: data regarding a specific, targeted National energy programme 

 

For waste: 

- Question 1-4: personal facts about interviewee 

- Question 5-7: facts on interviewee’s current waste separation behaviour 

- Question 8-10: data on interviewee’s knowledge regarding separate waste collection 

- Question 11-12: data regarding interviewee’s satisfaction with current state of waste 
management   

- Question 13-15: willingness to change behavior and motivational factors 

 

5.3.2. Lessons learned by surveys for assessment of social behavior 

The summaries of each survey’s lessons learnt below are based on the following main 
aspects:  

1. Number of people surveyed (sample size, weighting, quotas if any)  

2. Willingness/reluctance in answering the questions  

3. Specific features/questions of each survey (compared to the one conducted by LP) 

e.g. New questions, deleted questions, reasons behind  

4. Evaluation of results e.g. popular/irrelevant questions, reasons behind    

 

In case of the LP’s survey, the following conclusions were made:  
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The survey was conducted approximately from 28, April to 9, May. The size of the sample of 

residents logically has to be tailor- made to the respective city. In case of the 18th district 

(100.000 people on 40 km2) a sample of 600 people was questioned, the sample was 

weighted and used quotas (along the variables e.g. panel or not panel, means of heating, 

size of the apartment, year of construction) to arrive to a representative result. The 

representative sample of 1000 questionnaires was above the budgetary constraints, but in 

case of available financing, a larger sample is advised to be taken. 

Based on the results of a trial questionnaire, the waste related questions were deleted from 

the list and residents were reluctant to answer those. Nonetheless, the city of Ptuj 

conducted waste management survey. The answering rates varied significantly, no final 

conclusion could be made on the motivation/reluctance regarding the content of the 

questionnaire. Based on this, no questions were advised by the company conducting the 

survey to be added or deleted. Respondents did not refuse to answer the sensitive financial 

questions (e.g. income of the household). The length of such a questionnaire should not be 

more than 2 pages, otherwise respondents’ reluctance significantly grow (spending time).  

In case of the Ptuj survey, the following conclusions were made:  

The survey was conducted between 12- 21, May. The 3% of all households in the area of the 

City Municipality Ptuj was surveyed, covering 200 households. The results show that people 

were in general very active and did not have problem with answering the questions. As 

described above, the content of the questionnaire was completely different than the one at 

LP, taking that Ptuj is interested in the topic of waste. Nonetheless, the two questionnaires 

were complementing each other well, covering together the topic of energy and waste.  

The questions were compiled in order to gain information on the current status as follows:  

- if the recycling of waste by citizens is practiced in a correct manner 

- if the deposits for waste collection in the city are used by the citizens.  

The results of the survey contributed to the development of specific behaviour changing 

measures proposed in the Local Strategy and Action Plan for the city of Ptuj.  

In case of the Miercura Ciuc survey, the following conclusions were made:  

The survey was conducted in the second half of May 2014. A representative sample of 834 

households was surveyed. The sample is representative not only for the types of houses but 

also for residential neighborhood types. 

The willingness of people to answer the questions varied, some people had no problem with 

it, while others rejected to answer. On the whole, the rate of rejection was relatively high. 

No major changes occurred in the original questionnaire circulated by the LP. Question 9 on 

the means of heating in households was modified slightly to fit better to local circumstances; 

also some questions were practically merged.  

In case Ivanić-Grad survey, the following conclusions were made:  

102 people were questioned on site in the first week of June 2014 as a part of Local 

promotion campaign which was interlinked with the info days (7-8th June) called My City – 

Energy sustainable and clean and citizens received a free copy of a brochure developed 

especially for this purpose as a reward for their participation. Although a relatively small 
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sample, the fact that the main settlement of Ivanić-Grad consists of only 7,700 people had to 

be taken into account.  

The questionnaire consisted of two separate parts, each dealing with a specific topic (energy 

and waste). The citizens were allowed to choose a questionnaire they preferred to fill out 

and the waste management topic proved to be much more popular among citizens of Ivanić-

Grad (61 vs 41). Both questionnaires were reasonably short and required no more than five 

minutes to be filled out as respondents are generally reluctant to spend more time than that 

on surveys. 

The questionnaires prepared by the LP and Ptuj were adapted to the local circumstances. 

During the resource consumption forecasting process, buildings were identified as key 

source of energy consumption and therefore the main focus on this survey was put on this 

specific sector in the energy questionnaire. On the other hand, education of consumers and 

existence of waste separation infrastructure were identified as key factors and therefore the 

main focus on this survey was put on these topics in the waste questionnaire. 

 

5.4 Lessons learned 

The continuous monitoring, control and evaluation concerning the results achieved is an 

important component in the process of preparing and implementing the Local strategy and 

action plan. This process would not have been possible without a tool that had the dual 

function of an evaluation grid and a monitoring tool for assessing future energy and waste 

activities. Case study conclusion, which was the mid-point of the whole strategy building 

process, served as the first evaluation report for cities’ strategic energy and waste measures. 
Maturity, ambitiousness, innovation, compliance with EU and national targets of case study 

conclusions were all being assessed by using a single tool – the criteria for assessment. This 

way, the results of evaluation could be compared and weak points were identified more 

easily by the knowledge institutions. However, results showed that most of the cities 

developed a case conclusion with more concrete actions that have measurable impacts. By 

doing so they made a very good foundation for building the Local strategy and action plan, 

which has to contain specific, quantifiable, attainable, realistic and time-related activities. 

Although waste and energy are not fully compatible topics, GHG emissions and 

environmental impact are common issues in both sectors. The addition of waste indicators 

to the existing EC-JRC monitoring indicators for SEAPs showed that future waste and energy 

planning in SEE cities can also be assessed using a wider range of performance indicators. 

Surveys conducted by the RE-SEEties partner cities also proved its value as method for 

investigating behaviour patterns and support levels from citizens for each measure that is a 

part of the local strategy. However, surveys should be deployed in the first phase of strategy 

building process to avoid potential conflicts between stakeholder groups in later stages. 
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Figure 5.2: Overview of the main criteria for assessment used by RE-SEEties partners 
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Conclusions and recommendations 

{Monica Salvia, CNR-IMAA} 

 

Cities and local governments can play a key role in complying with the European 

Commission’s ambitious targets on energy, climate and protection of the environment.  
The comprehensive step-by step methodology including criteria for assessment, described in 

this technical report, was finalized learning from the experiences gained by partner cities 

during the implementation of the RE-SEEties project. In particular, the toolkit results should 

be of great help to support city partners in adhering or renovating their commitments to the 

Covenant of Mayors, which is also a common need for many municipalities all around 

Europe.  

The methodology examines multidisciplinary features and related benefits as well as 

accompanying measures to broaden out the framework ensuring the integration of all 

concepts and a clear understanding of their interactions and dependencies.  

In brief, the main advantages of the RE-SEEties methodological toolkit can be summed up in 

the following points: 

 Results developed and assessed from experience from different local energy systems 

within the SEE region 

 Provides a detailed assessment of the present energy and waste management systems 

 Links short term actions and long term visions 

 Generally applicable methodology: for municipalities with different conditions; to 

develop different sustainable plans/strategies (e.g. SEAPs) based on existing 

methodologies 

 Applies a systemic approach to urban energy and waste flows. 

 Identifies open questions regarding the concrete implementation of combined actions 

 Provides equal attention to “soft” behaviour changing measures and technological 
improvements of existing infrastructure 

 Presents recommendations for policymakers and stakeholders on instruments and 

strategies for achieving the sustainability targets 

 Offers specific indicators to monitor the execution of strategic documents from 

technological, environmental and social viewpoints. 

The final aim was to provide local administrators and citizens an opportunity to learn about 

successful experiences gained during the implementation of the RE-SEEties project but also 

to provide all SEE municipalities with a generally applicable toolkit for supporting effective 

strategies and policies towards resource efficiency.  

Local governments must continue to play a decisive role in climate mitigation by setting a 

smarter long-term vision and effectively moving towards it with a bottom up, systems-based 

approach to ensure socially inclusive growth. 
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Annex I. Surveys for assessment of social behaviour – Questionnaires 

 

I.1. Questionnaire used in the 18th district of Budapest - Residential survey 

 

1. What kind of house do you live in? 

1. Family house 

2. Soviet type 

apartment bloc 

(concrete) 

 

3. Apartment building (below 4 flats) 

4. Apartment building (4-10 flats) 

5. Apartment building (over 10 flats) 

2. What is the size of your apartment? 

1. less than 29 m2 

2. 30-39 m2 

3. 40-49 m2 

4. 50-59 m2 

5. 60-69 m2 

6. 70-79 m2 

7. 80-89 m2 

8. 90-99 m2 

9. more than 100 

m2 

3. When was the building built? 

1. before 1946 

2. 1946-1970 

3. 1971-2000 

4. after 2000 

 

4. How many people are living in your household?  

1, 2 , 3, 4, 5, 6 or more than 6 people 

5. How many people are employed in your household? 

0, 1, 2, 3 or more than 3 people 

6. How many people are receiving pension in your household? 

0, 1, 2, 3 or more than 3 people 

7. How many people are unemployed in your household? 

0, 1, 2, 3 or more than 3 people 

8. See end of the questionnaire 

 

9. What is the primary means of heating in your household? 

 

You can select more answers, but only select the most frequently used and primary fuels (eg. 

if you use portable heating appliances in some days, you shouldn’t select that) 
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10. Do you use any kind of secondary heating?  

 

Means of heating 9.) Primary (please 

write “1” or leave 

blank) 

10.) secondary (please 

write “1” or leave 
blank) 

Natural gas boiler for more flats   

Central heating   

Room heating   

District heating, adjustable (heat 

consumption of the flat or radiator is 

metered) 

  

District heating, non-adjustable   

Coal   

Electricity   

Fuel-wood   

Other renewable   

Other   

 

11. Please estimate, how much of your flat is heated! 

1. less than 25% 

2. 25%-50% 

3. 50%-75%  

4. more than 75% 

 

12. How much do you pay for energy a month? (electricity+heating+cooking+hot 

water) 

 

Utility bill for... Average monthly bill, HUF 

Electricity:   

Natural gas:  

District heating:  

Other:  

 

13. If you cannot answer the previous question, please estimate ranges 

 

Utility bill for... Average monthly bill, range 1-7 

Electricity:   

Natural gas:  
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District heating:  

Other:  

 

1. less than HUF 10 000  

2. HUF 10 000-20 000 

3. HUF 20 000-30 000 

4. HUF 30 000-40 000 

5. HUF 40 000-50 000 

6. HUF 50 000-60 000 

7. more than HUF 

60 000 

 

14. Do you own the apartment you currently live in?  

 

1. Yes. 

2. No: renting from local 

government 

3. No: renting from 

someone else 

4. Other 

 

15. Have you made any energy related investment in your flat or in the building? 

 

1. Yes, in the apartment                2. Yes in the building              3. No 

 

16. If yes, what was the investment-? (you can select more answers, 1 denotes yes, 2 

denotes no) 

 

Type of investment Yes No 

Weather stripping doors, windows 1 2 

Replacing doors, windows with new insulated ones 1 2 

Insulating facade 1 2 

Insulating roof/ceiling/cellar 1 2 

Boiler replacement 1 2 

Other heating related (eg. boiler overhaul, new radiators, 

thermostatic valves, etc.) 

1 2 

Upgrade of hot water system  1 2 

Shading systems (eg. shutters, blinds, etc.) 1 2 

Use of renewable 

energy………………………………………………………………………… 

…………………………….…………(PV, solar panel, etc.) 

1 2 

 

17. What was the cost of investment (just for your household)? 

 

1. less than HUF 50 000 

2. HUF 50 000-100 000 

3. HUF 100 000-200 000 

4. HUF 200 000-500 000 

5. HUF 500 000-1 000 000 

6. more than 1 000 000 
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18. How did you finance the investment? Please indicate the percentage shares! 

 

 % 

Own funds, without home savings account  

Home savings account  

Commercial loan  

Other subsidized loan  

Non-refundable subsidy  

Other  

 

19. How much did your energy expenses decrease (%)? 

a) Less than 5%  

b) 5%-10%  

c) 11%-20%  

d) more than 20% 

 

20. What kind of energy related investment are you planning to do in your building? 

1. None 

2. Weather stripping 

doors, windows 

3. Replacing doors, 

windows 

4. Insulating facade 

5. Insulating 

roof/cellar/ceiling 

6. Replace boiler 

7. Other heating system 

upgrade 

8. Hot water system 

upgrade 

9. Shading (eg. 

shutters, blinds, etc.) 

10. Renewable energy – 

if yes, please specify: 

…………………….. (PV, 
solar panel, etc.) 

 

21. If you do not plan, why not? 

1. I have no funds 

2. It is not 

economical 

3. Loan rates are 

too high 

 

4. I’m a tenant, not 
interested in 

renovating 

5. Home Owners’ 
Association is not 

cooperating 

6. Lack of information 

7. Other, please specify: 

……………………………… 

22.) How much do you pay for transportation fuel and public transport a month? 

 

a) Fuel: 

 

b) Public transport: 
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23. Does someone in the household use bicycle on a daily basis? If yes, how many? 

1. Yes              2. No                             

If yes, how many: ………………………. 
 

24. How much is the net income of the household in HUF? 

1. less than HUF 

50 000 

2. HUF 50 000-

100 000 

3. HUF 100 000-

150 000  

4. HUF 150 000-

200 000  

5. HUF 200 000-

250 000  

6. HUF 250 000-

300 000  

7. HUF 300 000-

350 000  

8. HUF 350 000-

400 000  

9. HUF 400 000-

450 000  

10. HUF 450 000-

500 000  

11. more than HUF 

500 000 
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I.2. Questionnaire used in the City of Ptuj 

 

Questionnaire for households 

Mark the correct answers! 

 

 

1. Gender:                             M                             F 

 

2. Age: 

Under 20 years          21-30            31-40            41-50          51-60          61-70        above 

70 

 

3. Level of education: 

a) Unfinished elementary school 

b) Elementary school 

c) Vocational school 

d) High school 

e) College 

f) University education 

g) Master's degree or PhD 

 

4. You live in.. : 

a) A House with one apartment 

b) House with more apartments 

 

5. Do you separate waste in your household? 

a) YES 

b) NO 

 

6. Schedule of disposal of municipal bio waste: 

MUNICIPAL WASTE:    BIOLOGICAL WASTE: 

a) Weekly      a) Weekly 

b) Three times a week    b) Two times a week 

 

7. What kind of waste do you separate in your household? 

a) Biological waste 

b) Paper and card 

c) Packaging materials (plastic and metal) 

d) Glass 

e) Bulky waste 
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f) Hazardous waste (batteries, oil, energy saving bulbs, containers of 

hazardous substances, etc.). 

g) Other: 

_____________________________________________________________ 

 

8. The quantity of separately collected packaging (yellow bag or container with a 

yellow lid) and paper (red bag or container with red lid) in your household: 

a) 0 bags or an empty container 

b) 1 bag or a container 

c) 2 bags or a container 

d) 3 bags or a container 

e) 4 bags or a container 

f) 5 or more bags or a container 

 

9. The resulting amount of bio-waste (brown box) in your household: 

a) 0 

b) A quarter of the container 

c) Half of the container 

d) Three-quarters of the container 

e) Full container 

 

10. The resulting amount of mixed municipal waste (black or a grey box) in your 

household: 

f) 0 

g) A quarter of the container 

h) Half of the container 

i) Three-quarters of the container 

j) Full container 

 

11. Do you ever drive your waste collection to centre CERO Gajke? 

a. YES 

Name a type of waste: __________________________________________ 

b. NO 

 

12. What do you do with the waste, which does not submit a collector of municipal 

waste? 

a) Incineration 

b) Composting 

c) Recycling (reuse, handicraft, etc.). 

d) Return back to the store (white goods, bottles, etc.). 

e) Depositing in nature 

f) Other:________________________________________________________ 

 

13. Do you think you have enough information for appropriate waste separation? 

a) YES, I received the information from the municipality 
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b) YES, I have acquired the information by the collector of municipal waste 

c) YES, I gained the information through my bins for waste separation 

d) YES, I have obtained the information through the media 

e) YES, I have acquired the information over the ________________________ 

f) NO 

 

14. Do you confront any of the following statements during the separation of waste? 

a) There is no container for the separate collection of waste nearby 

b) Separation of waste does not seem essential to the protection of the 

environment 

c) I'm not familiar with information what kind of waste go into separate 

container 

d) We have low quantities of waste in our household 

e) Other:_________________________________________________________ 

 

15. What would encourage you for more efficient waste separation, or in general to 

separation, if you don’t separate waste? (You can select up to two answers.) 
a) More information about waste separation 

b) More information about re-use and recycling of collected waste  

c) Lower cost of waste removal  

d) Increased proximity of ecological islands 

e) Other:_________________________________________________________ 

 

16. Below are listed the various wastes, which can occur in every household. Indicate by 

numbering where you would take away/ discard each waste if it would occur in your 

household and if you decide for further processing (you can choose one option). 

1) A container for paper 

2) A container for packing 

3) A container for glass 

4) Gas station 

5) Pharmacy 

6) The box for disposal of such waste in various institutions (eg trade) 

7) Centre for Waste Management 

8) A container for mixed waste 

9) A container for bulky waste 

 

rechargeable battery  Worn sofa  

alkaline battery  Kleenex  

asbestos roofing  Beverage can  

cigarette butt  A bottle for beverages  

Shards of porcelain dish  Box of unused medicines  

cartridge  Tetra Pak packaging  
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cooking oil  energy saving bulb  
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I.3. Questionnaire used in Ivanić-Grad 

 

I.3.1. Local survey content – Topic: Energy 

 

 

1. Gender:                             Male                          Female 

 

2. Age: 

 

Below 20 years          21-30          31-40          41-50        51-60         61-70      above 70 

 

3. Level of formal education: 

a) Primary school 

b) Secondary school 

c) College 

d) MBA/PhD 

e) Other 

 

4. Type of building you live in? 

a) Family house 

b) Multi-apartment 

building 

 

 

5. Size of your home? 

a) Less than 30 m2 

b) 30-50 m2 

c) 51-70 m2 

d) 70-100 m2 

e) 100-150 m2 

f) More than 

150 m2 

 

6. Year of construction? 

a) Before 1946 

b) 1946-1970 

c) 1971-2000 

d) After 2000 

 

7. Number of residents within your household?  

1, 2, 3, 4, 5, 6 or more than 6 people 

8. Number of employed persons within the household? 

0, 1, 2, 3 or more than 3  

9. Are you the owner of your home or do you rent it?  

a) Yes 

b) No, I rent it 

c) Other 



                                            

Jointly for our common future 

108 

 

 

10. Type of energy carrier used for space heating? 

a) Natural gas 

b) Wood 

c) Other (Renewable energy source) 

 

11. How much money do you spend on energy bills per month?  

Electricity   

Natural gas   

Other (i.e. wood)   

 

12. Have you already invested in energy refurbishment of your home? 

a) Yes                b) No 

 

13.  If yes, how did you finance it? 

 

Source of funding % 

Own funds   

Bank loan   

Grants   

Other   

 

14.  Which type of energy improvement do you find most necessary on your home?   

a) Replacement of joinery (windows) 

b) Heat insulation 

c) Modernization of heating system 

d) Modernization of inner lighting and home 

appliances 

 

  

15.  In case you do not plan to improve energy perfomance of your home, what are 

the reasons behind that? 

a) Lack of funds 

b) High cost of capital 

(interest rates) 

 

c) Lack of grant funding 

d) I am not the owner 

e) My co-tenants are not 

willing to invest 

f) Other 

16. Would you invest in energy refurbishment of your home in case you could get 

grant co-financing rate of 50%? 

a) Yes 

b) No 
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17. Have you heard of the new Government Programme for refurbishment of family 

homes for the period of 2014-2020 

a) Yes 

b) No 
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I.3.2. Local survey content – Topic: Waste 

 

1. Gender:                             Male                          Female 

 

2. Age: 

Below 20 years          21-30          31-40          41-50        51-60         61-70      above 70 

 

3. Level of formal education: 

a) Primary school 

b) Secondary school 

c) College 

d) MBA/PhD 

e) Other 

 

4. I live in a: 

a) Family house 

b) Multi-apartment building 

 

5. Do you separate waste at your home? 

a) Yes 

b) No 

 

6. If not, why? 

a) There are no bins for separate waste collection 

b) I do not have time for it 

c) I do not think it is that important 

 

7. Type of waste you separate: 

a) Paper 

b) Plastic 

c) Glass 

d) Bio-waste 

e) Batteries 

f) EE waste 

g) Dangerous waste 

 

8. Do you know the schedule of separate waste collection in Ivanić-Grad? 

a) Yes 

b) No 

 

9.  Do you know where the „green islands“ for separate waste collection are located 
in Ivanić-Grad?  

a) Yes 

b) No 
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10.  Do you ever take waste to the „green islands“?  
a) Yes 

b) No 

 

11.  Are you satisfied with current infrastructure for separate waste collection? 

a) Yes, I think the infrastructure and the number of waste collecting intervals 

are adequate  

b) No, more bins and more collecting intervals are needed  

 

12.  Are you satisfied with the provided information regarding type of waste that is 

collected separatelly and intervals of its collection? 

a) Yes 

b) No, more information should be distributed 

 

13. Would you be willing to pay a higher price for services of separate waste 

collection? 

a) Yes 

b) No 

c) Only if the price change would be marginal 

 

14.  What would motivate you to separate waste at your home? 

a) More information about type of waste that is collected separatelly 

b) Lower price of waste collection 

c) The proximity of separate waste bins 

d) Subsidies for buying waste bins at home 

e) Other: ________________________________________________________ 

  

15.  Would you be willing to participate in public waste cleaning actions? 

a) Yes, more initiative from citizens' is needed 

b) No, we have utility companies to do that 
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