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EXECUTIVE SUMMARY 

This report presents the research conducted in Task 6.2 Identification of key parameters relevant 

to CO2 reduction in urban development projects.  

The main outcomes of the work carried out is the identification of key parameters relevant for 

CO2 reduction in a range of urban development projects in the case study countries (Denmark, 

Spain and UK) in the context of the SEMANCO project.  

Each participating partner ï Ramboll, CIMNE and NEA/UoT ï collected data from 3-4 urban 

development projects in Denmark, Spain and the UK respectively to identify the key 

parameters. Then each partner used a crib sheet to interview actors/users involved in each urban 

development project to identify requirements related to policy, data, stakeholders and technical 

issues in the urban development projects.  

The key parameters and the requirements capture from the interviews lead to a set of 

recommendations and suggestions for practical application in the SEMANCO integrated 

platform. The main purpose of the exercise described above is to ensure that the scope of the 

platform and the tools developed goes beyond the three case studies in Copenhagen, Newcastle 

and Manresa. A summary of the key parameters and recommendations for the respective case 

study countries is given below: 

Denmark 

¶ The 3D model visualisation functionality would have added great value to the project in the 

planning/competition phase as well and could have been used to model and visualise energy 

demand and energy supply for the city/neighbourhood in great detail. 3D models for all 4 

projects could potentially be introduced to the technological platform. 

¶ In all four urban development projects the approach to determine the energy consumption 

and CO2 emission for the urban area has been by working with energy intensities (e.g. same 

as specific energy demand for the North Harbour case study). The energy intensities for 

buildings may be different from project to project depending on the level of ambition for 

sustainability, construction period etc. However, the methodology applied is the same. This 

suggests that all four urban development projects will be able to use the UEP-tool developed 

in T5.4 if the stakeholders decide to make use of the technological platform.   

¶ The possibility of defining different scenarios is already available through the technological 

platform using the UEP-tool including choosing energy supply technologies, specific 

energy demand for buildings and determining the effect on CO2 emissions (as demonstrated 

in T8.3). However, the cost impact related to the scenarios is yet to be implemented and 

should be included in the technological platform in the further development.  

¶ Other functionalities that are not implemented in the technological platform yet are the 

possibility of making projections in the scenarios using the UEP-tool. This is important in 

most green field projects, where stakeholders have committed themselves to low carbon 

emission (or in some cases even carbon neutrality) in the full life time of the urban 

development project and new buildings will be built covering the entire urban area.  

¶ The functionality of reporting as an integrated part of the technological platform would have 

been very helpful in both the project planning/competition phase and in the project reporting 

phase for all four green field projects described. A brief report template with all relevant 

parameters and main analysis results, simple graphs and the 3D model itself would be of 

great value.    

 

 

Spain 
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¶ Including the cost parameter in the analysis carried out using the tools developed to guide 

the decision making process is extremely relevant. 

¶ When working with large urban areas introducing information at building level might 

become useless, as there is little level of detail and not very concrete. In these situations, 

the users of the technological platform may be able to identify energy intensities for large 

areas of urban development rather than identifying the exact building parameters. Options 

allowing this sort of information could be very useful in the technological platform. 

¶ Since shadows affection has been seen as one of the most important parameters to be 

considered in the Spanish case when deciding between different urban structure options (it 

affects not only sun exposure but percentage of windows in facades and potential sun-

depending energy systems), it has become important that the tool developed allows the user 

to easily interact with shapes of different building typologies, meaning rotation, movement, 

extrusion, etc. all within a nicely usable 3D environment. 

¶ In most of the policies requirements addressed in the studied urban development projects, 

the CO2 emission parameters identified seem to be the most transversal parameters, which 

could be used to compare with other policy requirements in other urban development 

projects. CO2 related parameters will allow a comparison of the effect of CO2 emission 

reduction policies (e.g. energy efficient urban lightning, mobility management etc.) across 

different urban development projects. It seems that this is one of the most important 

parameters which should be highlighted in a final report developed by the technological 

platform when the user has carried out an analysis using the tools developed.  

 

UK 

¶ There would be a clear additional functionality if it were possible to integrate costs 

(construction / refurbishment) into the platform, albeit this would be necessarily crude due 

to the actual availability and commercial sensitivity of accurate costs. While some large 

commercial databases on new building and refurbishment costs are available, there would 

be additional functionality within the technological platform if the relative cost impacts 

were able to be calculated.  

¶ Many of the procedural concerns around a mix of formal statutory planning and informal 

community involvements would benefit from better visualisation and communication of the 

data. The provision of choice between 2D and 3D visualisation may aid the appropriate 

representation of different scales of socio-economic data sets. 

¶ Lifestyle parameters that impact on household and area-wide CO2 emissions perhaps 

present some of the most significant challenges for the development of the SEMANCO 

platform. Hence, the potential for the SEMANCO platform to extend the typical household 

income levels to make these sort of óecological foot printingô calculations could be 

considered where stakeholders have a particular interest in a more holistic approach to 

reporting overall resource consumption and carbon emissions. 

 

The mapping of the key parameters relevant to CO2 reduction and the requirements related to 

policy, data, stakeholders and technological development in a total of 11 urban development 

projects in the three case study countries, has confirmed the potential applicability of the 

SEMANCO platform and the tools developed, beyond the three case studies in Newcastle, 

Manresa and North Harbour. Even though this was assumed early on in the SEMANCO project 

it has now been validated by completing T6.2.   
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1 INTRODUCTION 

1.1 Purpose and target group 

As described in the DoW, the work to be developed in Task 6.2 is to situate ñthe analysis of the 

problem domain conducted in T6.1Defining the problem domain and scope of the tools within 

the case study scenarios within the analysis of how the tools developed in T 5.4 Prototype of 

the integrated platform can be more generally appliedò. The scope of the work is limited to 

identifying 3-4 new urban development projects for each case study country (e.g. Denmark, 

Spain and UK), which could be used as additional case studies to verify the applicability of the 

SEMANCO platform . Hence, the work in T6.2 provides valuable input to T6.3 Developing the 

implementation strategies, where a conceptual model of the tool implementation in WP8 will 

be developed, T7.4 Exploitation planning dealing with the creation of potential ñspin-offsò 

initiatives originating from the project outcomes and taking the technological platform to 

potential new clients by those partners involved in energy-related planning and T8.4 Analysis 

and conclusions of the implementations, which is concerned with the comparison with other 

projects to verify wider applicability. 

1.2 Contribution of partners 

The three partners in charge of the case studies (FORUM, UoT, NEA and Ramboll) have 

mapped 3-4 urban development projects in Denmark, Spain and UK using a template and an 

interview form (crib sheet). FUNITEC has given input related to work carried out in T5.4.  

1.3 Relations to other activities in the project  

The illustration below shows the link between T6.2 and other tasks and work packages.  
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Figure 1. The relationship between the identification of key parameters relevant to CO2 reduction in urban 

development projects under work package 6 and other SEMANCO work packages 

Figure 1 depicts the relationship between the activities undertaken as part of WP6 and other 

project tasks. As it can be seen in the figure, the purpose of T6.2 Identification of key parameters 

relevant to CO2 reduction in urban development projects is used to ensure the wider 

applicability of tools and functionalities developed in the technological platform and specifying 

other functionalities that could be introduced in the SEMANCO project life time or afterwards.  

1.4 The structure of the report  

The remainder of this report is split into six chapters. Chapter 2 describes the methodology used 

to capture the relevant key parameters relevant to CO2 reduction and their relative importance 

and political emphasis from 3-4 urban development projects in each case study country (Spain, 

UK and Denmark). The chapter also includes the capture of policy, data, stakeholder and 

technological requirements for each project in the SEMANCO context. Chapters 3, 4 and 5 

describe the application of this methodology for requirements capture in the Spain, UK, and 

Denmark. Chapter 6 summarises the findings. By way of conclusion Chapter 7 summarises the 

contribution of the work presented to the projectôs technical development and the 

demonstrations. 

 



SEMANCO ǒ D6.2 Identification of key parameters relevant to CO2 reduction in urban development projects 7 

2015-01-28 Public 

2 METHODOLOGY  

2.1 Introduction 

The methodology applied to complete this task was developed by following a step-by-step 

approach given below:  

 

¶ Define the meaning of the term ñkey parameterò (T6.2) and the coherence with the term 

ñindicatorò (T2.2) in the context of the project. 

¶ Determine the data collection method for identifying key parameters relevant to CO2 

reduction in urban development projects in the three case study countries. The aim was to 

identify a common approach suitable for case study countries (e.g. Spain1, UK and 

Denmark2).  

¶ Define the approach to determine the relative importance and political emphasis of key 

parameters identified from the urban development projects. 

 

The outcome of the steps above is summarised in the sections below. 

2.2 Difference between key parameter and indicator 

From a brief desk study research it is evident that the distinction between the term ñindicatorò 

and ñkey parameterò is very little. One example is given below:  

ñA parameter is a numerical or other measureable factor forming one of a set that defines a 

system or sets the conditions of its operationò [Oxford English Dictionary].  

 

ñAn indicator is a thing which indicates the state or level of somethingò [Oxford English 

dictionary] 

The examples given above would suggest that a set of parameters would be able to explain for 

instance an urban energy system for a given urban energy model in a specific urban 

development project. Indicators, on the other hand, would be used to determine the state of the 

urban energy system that would change over time. These definitions fit nicely with the work 

carried out in T2.2 Strategies and indicators for data modelling and data analysis in the 

SEMANCO context where a set of indicators have been compiled for the three case studies in 

Spain, UK and Denmark describing the input needed to measure or calculate the indicators 

relevant for the specific case studies. The definitions also fit nicely with the work carried out in 

T5.4 Prototype of the integrated platform, where the concepts of urban energy systems and 

urban energy models were introduced and described in greater detail. 

Hence, our understanding is that parameters explain a given urban energy system and indicators 

make it possible to measure the state of the urban energy system.  

However, as with all forms of qualitative research that is seeking to draw conclusions and 

understanding from case study material, much depends on interpretation (Stake, 1995). We 

acknowledge, as with other studies (Baker & Wong, 2006; Astleithner, 2003), that the choice 

of parameters is politically subjective.  

                                                 
1 In the case of Spain it was agreed that the approach would be to interview the person in charge of a the specific 

urban development project, and try to identify which parameters were included from the beginning in the 

decision making process , and which CO2 related parameters were considered or missing during the process. 
2 The Danish understanding of sustainability related to energy consumption in urban development projects was 

examined to see if it was suitable for a common framework for this task 
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2.3 Data collection methods  

The data collection to identify the key parameters relevant for CO2 reductions in the urban 

development projects was conducted by studying the relevant project reports, through the 

information gather from the projects web sites or through meetings with stakeholders. Each 

participating partner ï Ramboll, CIMNE and NEA/UoT ï collected data from 3-4 urban 

development projects in Denmark, Spain and the UK respectively. Each partner used a crib 

sheet to interview actors/users involved in each urban development project. The crib sheet was 

divided into four sections, each with a set of questions exploring some relevant aspects of the 

urban development project which were relevant for the SEMANCO platform. The sections 

included in the crib sheet are:  

¶ Policy Requirements 

¶ Data Requirements  

¶ Stakeholder Requirements 

¶ Technical Requirements 

An example of the crib sheet including questions is given below:  

Table 1. Example of crib sheet used for interviews 

Policy requirements 

What motivated the development of the project? (For example, was this a political decision or was it due to 

political, social, technical pressures? Who initially commissioned the work?  

We are interested in the background policy requirements (parameters / indicators) for the project. How did / 

does the local level policy compare / differ from national / international policy frameworks? Were you working 

to higher standards than required by building regulations, National Planning Policy Framework / PPS required 

you to at the time?  

Was there some specific local policy conditioning this urban development? During its development, did the 

project create a new local policy applicable to other urban projects or areas of the city? 

Was there anything directly relevant to the project from national legislation (for example; NI186 reporting on 

carbon reduction; Sustainable Energy Act 2003 / Energy Act 2004 / 2013; Housing Act 2004; Climate Change 

Act 2008; Heat and Energy saving Strategy)? 

What were the most significant aspects from local requirements (for example; Planning policies? Were these 

local policies supportive of or prohibitive to the project aims and objectives? How did they help? How did they 

create barriers to the project (for example; time delay, lack of skills / knowledge, additional cost)? 

Were there any specific funding requirements or grant conditions that impacted upon the project specifications? 

Were there any other economic issues beyond your control which had an impact upon your programme?  

Which of these conditions were statutory / mandated or recommended? 

What background evidence was in place to support this local policy (for example; planning / public enquiry 

processes)? 

Data requirements 

Which data sets have you used during the project? Where does it come from? Has the project developed any 

new datasets? 

We are interested in how you assessed the project against the range of policy and grant requirements. 

What was the scope and scale of data required by the project (for example; energy demand; local energy 

resources / potential; potential energy savings; cost of energy savings / supply / district heating; potential 

reduction in carbon emissions)? What was the source of this data (for example; bespoke commissioned / open 

source)? If it was commissioned, is this available for reference? At what stage in the project was it used and 

was it fit for purpose (for example; in setting the brief, business planning, design, options testing, monitoring)? 

What were the benefits and / or limitations of the data available (for example; cost, timing, delays, and 

accuracy)? 
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Did you adapt the project parameters and requirements in any way in response to the availability or cost of data? 

Stakeholder requirements 

We are interested in the range of stakeholders (actors and users) involved in the project. Who was involved in 

the decision-making process and at what stage in the project process? What were the formal decision-making 

arrangements or structures for the project (for example; project management arrangements; steering / advisory 

group; consultation exercises; peer-review / design review exercises)? 

At what project stage were different stakeholders involved? For each of the following generic project stages 

map out stakeholder involvement ï preparatory stages (project initiation, business planning, procurement 

strategy), design stages (outline / draft design, options appraisal, detailed design), construction (quality control), 

post construction / occupation (management, monitoring)? 

How were information / evidence used to inform these decision-making bodies? What distinctions were made 

regarding technical and non-expert stakeholders? What is the paper trail for the project? Are there minutes, 

records or similar accounts available for the key decision-making stages throughout the project? 

Technical requirements 

We are interested in the type of assessment, evaluation, design, modelling and monitoring tools and 

functionalities required to support the project. 

In the project were you involved in commissioning, using or responding to technical reports? What was the 

extent of ICT / software usage to support the different stages of the project? 

What tools were used? What is your experience of these strengths and limitations? What could be improved 

(for example; format, accuracy, costs, speed, platform, transferability, limitations ï insert reference stakeholder 

capture requirements table)? 

 

Each partner - Ramboll, FORUM and NEA/UoT - has tailored the crib sheet according to their 

requirements and filled out the crib sheet forms for 3-4 urban development projects (cf. 

Appendix 9).   

2.4 Methodology to identify relative importance and political 
emphasis of key parameters 

The key parameters identified in the urban development project are evaluated according to their 

relative importance and political emphasis.  

The political emphasis in each urban development project is identified through a study of the 

local policies and context in the specific project as perceived by the stakeholders (actors and 

users) involved in the project. Hence, whilst the most important policies related to energy 

efficiency and carbon reductions in urban development projects from a national, European or 

international perspective were identified in D2.1 this study takes a more local perspective. 

Nevertheless, even though national and international policy context obviously influence the 

local perspectives, sometimes new urban development projects are more ambitious and 

innovative (e.g. carbon neutrality from the beginning, 100% local renewable energy supply etc.) 

and can be used to demonstrate best practice solutions in a showcase for sustainable urban 

development. 

Table 2. Framework for defining and recording political emphasis and relative importance 

Recording of key parameters impacting on energy efficiency and carbon emissions 

Key parameter Political emphasis Importance 

Key parameter on 

energy efficiency or 

reduction of carbon 

emissions raised by 

High - Statutory requirement / mandated. 

Evidenced through a combination of 

national primary legislation and / or local 

statutes, (including local planning DPD / 

Intervieweeôs option of the 

relative importance of this issue / 

parameter regarding actual 

impact on improving energy 
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interview subject.  LDFs and variations to Building regulations. 

Medium - Incentivised requirements. 

Funding / grant condition. Evidenced 

through copy / reference to grant / contract 

or tender requirements. 

Low - Advisory / recommended. Actions 

promoted through guidance, best practice 

studies and peer-review. 

efficiency and / or reducing 

carbon emissions. 

 

It could be argued that ñpolitical emphasisò is (or should be) the same as ñrelative importanceò. 

However, this is not always the case. Usually political emphasis is based on visions or long 

term local or national policies and strategies (e.g. Covenant of Mayors, national energy and 

climate change strategies) which are target oriented (e.g. 20% reduction in 2020, independence 

of fossil fuels). Ideally, from an analysis point of view ñrelative importanceò of parameters 

should be based on a qualitative/quantitative analysis of the parameters addressed. These types 

of analyses are not always carried out in the planning phase of an urban development project, 

but have the potential of guiding and even changing the ñpolitical emphasisò when addressed.  

The methodology followed to assess ñpolitical emphasisò and ñrelative importanceò of 

parameters has been to collect data for each urban development project listing already identified 

parameters and asking key stakeholders (actors and users) involved in the project to rank each 

parameterôs ñrelative importanceò and ñpolitical emphasisò as ñlowò, ñmediumò or ñhighò. 

 

The parameters have then been illustrated by using the following diagram (Figure 2) for each 

urban development project screened in the mapping exercise in UK, Spain and Denmark: 

 

Figure 2. Diagram to illustrate relative importance and political emphasis of identified key parameters relevant 

for CO2 reductions in urban development projects 
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3 REQUIREMENTS CAPTURE IN DENMARK  

3.1 Introduction  

Urban development projects are often split into two main categories. One category is urban 

development renovation projects where buildings and entire neighbourhoods are renovated in 

order to lift the social status of the neighbourhood itself and improving the energy performance 

and carbon footprint of buildings at the same time. The other category is urban development 

green field projects, where a new city or neighbourhood is to be built and will be developed for 

the next many years.  

Both types of projects often involve the same type of stakeholders (e.g. project developers, 

architects, engineers, construction companies, utility companies etc.). However, the main 

difference between the two types of projects is the level of ambition in the field of sustainability 

since a green field project allows for sustainability features (social, environmental, economic) 

to become an integrated part of the project from the beginning.  

The urban development projects considered are all green field projects similar to the North 

Harbour case study. This scope has been chosen intentionally making it possible to more 

directly address the applicability of tools developed in T5.4 to other newly developed urban 

projects. 

3.2 Brief descriptions of urban development projects  

The urban development projects addressed in the Danish case are all projects that Ramboll has 

worked on as energy consultants. This has made it easier to identify the key parameters relevant 

to CO2 reduction and the data to support it.  

The urban development projects are the following: 

¶ Vinge and Copenhagen Cleantech Park, Municipality of Frederikssund 

¶ Køge Coast, Sustainable Urban Development 

¶ Fredericia C, the Amsterdam of Jutland 

¶ Risø Park - development of a Science Park at DTU Risø Campus 

 

A brief description of each of the projects is provided next.  

Vinge and Copenhagen Cleantech Park, Municipality of Frederikssund 

The main objective of this project has been to develop energy supply scenarios for the energy 

infrastructure and to propose a sustainable transport and drainage/water supply infrastructure 

for the new city Vinge and Copenhagen Cleantech Park (CCP) at St. Rørbæk in collaboration 

with commercial and government partners (Figure 3). 

The purpose of the energy supply scenarios has been to come up with proposals for a relevant 

energy infrastructure for Vinge and CCP from a socio-economic point of view addressing the 

goal of CO2 neutrality envisioned by the Municipality of Frederikssund. 

 

In the project three different energy supply scenarios were identified and analysed: 

 

Å Decentralised energy supply (at building and land use level) 

Å Central energy supply (through establishment of/connection to central heating and electricity 

grids) 

Å Semi-decentralised energy supply (at village or cluster community level) 

 

The scenarios represent relevant alternatives of energy supply that all municipalities in practice 

have to decide upon in the municipal energy planning process. Possible interactions and 
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synergies in the energy supply system from a wide variety of both conventional and new energy 

technologies on the market have been analysed, with particular focus on security of supply, 

economic viability, flexibility and potential for energy storage. Each energy supply scenario 

includes an assessment of the individual energy technologies based on the technological stage 

of development. 

 

 

Figure 3. Map showing the green field Vinge and Copenhagen Cleantech Park area 

 

Køge Coast, Sustainable Urban Development 

The vision for Køge Coast (Figure 4) is to create a unique, attractive and sustainable community 

that strengthens Køge's role as a centre in the metropolitan area, in Zealand and the total region. 

The vision focuses on these six issues: culture, retailing, infrastructure, creativity and quality, 

public involvement, sustainability. 

 

The Municipality of Køge and a private development company have joined forces in a 

partnership for the Køge Coast project.  

 

In this project sustainability covers both environmental and energy-related factors, for example 

in the form of compact residential construction, which provides a range of environmental 

benefits. Moreover, the urban development project will be carried out on a sustainable basis 

from the perspectives of health and social welfare. 

 

The expected CO2 emission 2010 - 2030 has been estimated from the energy strategy chosen 

which combines a selection of the most flexible and economically viable measures available to 

reduce CO2 emissions. 
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Figure 4. Map showing the existing city and the new Køge Coast area 

 

Fredericia C, the Amsterdam of Jutland 

One of main features of the plan of Fredericia C ïwhich occupies an area of 204.345 m2ï are 

the new canals that will open the area to the Little Belt (sea) and will bring the water all the 

way into the town (Figure 5). Other characteristics of the plan are: 

 

¶ It is both compelling and innovative as well as respectful of the old part of Fredericia  

¶ It lets the quality of life go hand in hand with great quality in town building keeping a keen 

eye on tomorrowôs possibilities  

¶ It seeks active participation from the citizens, commerce and culture in Fredericia as an 

asset and as a necessity for good development  

¶ It creates a new role for Fredericia as a key player in the Trekantsområdes (region) 

competition with Copenhagen, the capital of Denmark  

¶ It incorporates state of the art sustainability in economy, climate and health in both planning 

and solutions  

 

The development plan is based on a fundamental principle: that the development of Fredericia 

C must be sustainable in the broadest sense of the word, i.e. in relation to the environment, 

energy and climate, health and social issues as well as financially. The ambition is to set new 

standards for urban development in Denmark in the following way: 

 

1. Fredericia C will take steps to create a carbon-free urban district and will therefore demand 

low-energy buildings and supply of alternative energy sources, such as surplus heat and 

photovoltaic cells (PV-systems). 

 

2. A mix of housing types, retail outlets, cultural offerings, etc. will contribute to creating a 

diverse and inclusive urban district with room for everyone. At the same time, the urban 

district will encourage play and movement and, in that fashion, contribute to improving 

health. 
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3. The development of Fredericia C must also be financially viable and, in addition, the project 

must meet an imperative requirement of high quality. 

 

The chosen energy strategy related to step 1 above combines a selection of the most flexible 

and economically viable measures available to reduce CO2 emissions with a balanced focus on 

reduced demand and sustainable energy supply. 

 

 

Figure 5. Map showing the existing city and the new Frederica C area 

 

Risø Park - development of a Science Park at DTU Risø Campus 

The Risø Park project is the development of a Science Park at DTU Risø Campus (Figure 6). 

The science park is meant to make new links between research institutes and businesses with 

access to unique test and demonstration facilities. The aim is to become Europe's leading 

research and business cluster for clean tech companies. 

 

The vision of the park is to become a reference that can help realise the vision of Denmark as a 

green growth laboratory. The aim is that the science park and the interaction with Risø, Roskilde 

University, other knowledge institutions and a wide range of companies in the energy, 

environment and climate industries will be able to create a Danish showcase of the latest 

technologies, smartest processes and the most sustainable solutions. 

 

The purpose of the energy scenarios has been to come up with a proposal for a relevant energy 

infrastructure for Risø Park from a socio-economic point of view addressing the goal of keeping 

the CO2 emissions as low as possible. Furthermore the purpose has also been to investigate new 

combinations of energy supply technologies, examples include district heating in combination 

with very large decentralised heat storages. 

 

In the project three different scenarios for the energy supply were identified and analysed: 
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Å District heating with supply from the local district heating company in Roskilde 

Å Central energy supply (through establishment of/connection to central heating, large heat 

storages, large heat pumps and electricity grids) 

Å Decentralised energy supply (at village or cluster community level) in particular focusing on 

solar heating and wind turbines 

 

The scenarios were furthermore compared to a baseline scenario with natural gas as fuel, and 

with another scenario using low-energy buildings to minimise the energy consumption instead 

of using alternative energy in the energy supply.  

 

The scenarios represent relevant alternatives of energy supply that all municipalities in practice 

have to decide upon in the municipal energy planning process. Possible interactions and 

synergies in the energy supply system from a wide variety of both conventional and new energy 

technologies on the market have been analysed, with particular focus on security of supply, 

economic viability, flexibility and potential for energy storage. Each energy supply scenario 

includes an assessment of the individual energy technologies based on the technological stage 

of development. 

 

 

Figure 6. Architectural image of the Risø Park area 

3.3 Key parameters relevant to CO2 reduction 

Each of the projects listed above have been studied according to the method described in chapter 

2. The key parameters relevant for CO2 reduction identified in the context of the urban 

development projects in Denmark are described below:  
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Table 3: Key parameters relevant for CO2 reductions in Danish urban development projects 

Nr. Key parameters related 

to carbon reductions 

Description 

1 The energy intensity for 

new buildings in urban area 

development 

In many green field urban development projects in the Danish context the 

debate is related to the socio-economic benefits in applying the strict 

building codes (expected to be introduced in 2015 and 2020) giving very 

low energy demands and forcing buildings to be equipped with 

decentralised energy systems compared to central district heating. This 

will very often be based on cost benefit analysis determining the optimal 

combinations of measures regarding sustainable energy supply and energy 

savings, with the lowest possible costs 

2 Performance specifications 

for energy consumption in 

the buildings, such as 

specifications for Energy 

Class 

The energy consumption in new buildings is regulated by the Building 

Regulations. As a minimum a building has to comply with the Building 

Regulations 2010 Energy Performance Class. In the District Plans the 

municipalities are able to demand Low Energy Buildings, i.e. Energy 

Performance Class 2015 or 2020 

3 Energy producing 

buildings 

Buildings producing electrical power with for example PV systems are in 

some periods producing more energy than needed in the building. It is 

important that these buildings have the opportunity of selling the surplus 

energy to the grid. 

4 The energy supply 

technology (e.g. building 

level, neighbourhood level, 

district level) 

Depending on the building typology and building codes chosen the 

actors/users have to choose relevant energy supply technologies at 

building level, neighbourhood level or district level. This will very often 

be based on cost benefit analysis determining the optimal combinations of 

measures regarding sustainable energy supply and energy savings, with 

the lowest possible costs 

5 Form and orientation of 

buildings  

Certain renewable energy technologies at building level (e.g. PV-systems, 

solar collectors, micro windmills etc.) require an optimal orientation of 

buildings and/or angle of roof etc. (e.g. in the Danish context the optimal 

orientation for PV-systems would be facing south at an angle of 38°).  

6 The characteristics of the 

buildingsô fabric (e.g. U-

values of walls, roofs, 

basement, windows, doors, 

percentage of glass, losses 

etc.) 

The future strict building codes require very energy efficient buildings. It 

is however possible to compensate by installing renewable energy 

technologies at building level (e.g. PV-systems on roof tops) to 

compensate for energy losses due to large glass facades in buildings. This 

also affects the dimensions of the PV-system to be installed. 

7 The number and type of 

electrical appliances (e.g. 

refrigerator, stove, TV, 

computers etc.) and 

systems (e.g. ventilation, 

lighting, pumps etc.) for a 

standard house or office 

The number and type of electrical appliances are not regulated by the 

Danish building codes, whereas the energy consumption of fixed 

installations (e.g. ventilation, lighting etc.) is included. In the last decades 

the trend in typical households and offices has been an increase in number 

of both traditional appliances (computers, TVs) and new appliances 

(Ipads, smart phones, internet routers etc.). This gives a great challenge in 

managing the electricity consumption. In many urban development 

projects where CO2 reductions are considered it is recommended that 

electrical appliances are energy efficient and considered to be Best 

Available Technology (BAT).  

8 The consumer energy 

consumption behaviour 

In many urban development projects there is a risk of underestimating 

energy consumption because of lack of knowledge of consumer behaviour. 

This is an important issue in especially low energy consuming houses (e.g. 

2015 and 2020 building codes in Denmark) because the energy systems 

(heating and fixed electrical systems) are very often dimensioned to meet 

the requirements in the strict building codes and therefore under-

dimensioned. This very often creates problems on the heating side if 

individual heating systems are installed without a grid connection (as 

opposed to district heating) without a sufficient buffer. It is less critical on 

the electrical side because most energy supply technologies (e.g. PV-

systems) are grid-connected. 
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Nr. Key parameters related 

to carbon reductions 

Description 

9 The dimensions (e.g. 

capacities, size, volume 

etc.) and energy supply 

technologies and 

components 

The exact dimensions and capacities of energy supply technologies and 

components can be determined once the final energy supply strategy has 

been decided.  

10 The land use for energy 

supply technologies and 

components 

Energy supply technologies and infrastructure require the use of land at 

e.g. building level, neighbourhood level or district level. At building level 

it could be the land use for the pipes in the soil for the fluid-based heat 

pumps, at district level it could be a district heating infrastructure. Also 

there may be a need to place a heat accumulator inside a building or at 

district level which requires land use as well. Especially land use for 

onshore windmills often is a key issue in urban development projects due 

to the impact on nature and environment. Other plants such as large scale 

solar heating, biogas and biomass plants also require land use, which has 

to be considered in the urban development project. Transport corridors to 

and from plants with e.g. fuel also needs to be planned and requires land 

use. Usually large scale plants and components are placed in industrial 

areas and not inside residential areas.  

 

11 The potential for renewable 

energy sources 

In many urban development projects a study is carried out to determine the 

availability of local renewable energy sources in the area/region. This 

could be mapping of wind resources, biomass from animal waste and 

waste water to be used to produce biogas. 

12 The CO2 emissions for a 

given heat production 

technology 

The fuel and technology used to produce the energy has great impact on 

the CO2 emissions. 

13 The CO2 emissions for a 

given geographical urban 

development area 

Many cities and municipalities have signed political agreements (e.g. 

Covenant of Mayors) where they are obliged to map CO2 emissions for a 

base year and every second year after that.  

14 The energy consumption 

and CO2 emissions in a 

baseline scenario 

The signatories of Covenant of Mayors have committed themselves to 

reduce CO2 emissions by 20% in 2020 compared to a base year. In this 

regard it is important to conduct a baseline scenario where the effect of 

already decided measures and policies at a national and local level are 

included. This makes it easier for cities and municipalities to plan for 

additional measures.  

 

15 The effects of different 

CO2 reducing measures in 

a scenario 

The cities and municipalities that have signed the Covenant of Mayors 

need to submit a Sustainable Energy Action Plan (SEAP) with CO2 

reducing projects and measures for relevant sectors (e.g. Buildings, 

Industries etc.) giving a 20% reduction in 2020.  

 

16 Consumer energy price for 

heating and electricity 

In general the consumer energy price for heating and electricity has to be 

competitive compared to the market situation. The costs of 

implementation of energy supply based on renewable energy (e.g. 

windmills, biomass plants etc.) is determined in relation to the expected 

ambition level for CO2 targets. The price per kWh for the chosen energy 

supply solution is calculated on the basis of the combined investment 

costs, net present value of the operating costs over a 20 year period, 

including subsidies in the period in relation to the expected production.  

 

17 Socio-economic costs for 

energy supply solution 

In general there must be an estimation of the overall evaluation of the 

social economic effects of the chosen energy supply system. The 

estimation is based on the value of the socio-economic positive effects and 

the value of the negative effects along with an interest rate to calculate the 

net present value of the investments in the energy supply system over a 20 

year period. 
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Nr. Key parameters related 

to carbon reductions 

Description 

18 Municipal costs for chosen 

energy solutions and 

options 

In general there must be an overall evaluation of the local economic 

effects of the chosen energy solutions and options. Local economic effects 

are not necessarily negative since the neighbourhood, municipal or 

regional stakeholders are expected to play the role of framework creators, 

facilitators or partners. The investments could be provided by private 

investors and consumers. However, there should be expected increased 

investment costs for the local stakeholders e.g. in infrastructure, 

information, and subsidies.  

 

A total of 18 parameters are included in the table above. Even though the parameters are the 

same for all four urban development projects the political emphasis and relative importance has 

been perceived differently by stakeholders each projects. This is illustrated in the diagrams 

below (Figure 7-10).    

 

 

Figure 7. Relative importance & political emphasis of carbon reduction parameters for the Vinge & Copenhagen 

Cleantech Park 
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Figure 8. Relative importance & political emphasis of carbon reduction parameters for the Køge Coast project 

 

 

Figure 9. Relative importance & political emphasis of carbon reduction parameters for the Fredericia C project 
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Figure 10. Relative importance & political emphasis of carbon reduction parameters for the Risø Park project 

3.4 Contributions to the technological development  

The following section summarizes the contribution to the development of the technological 

platform which can be derived from the analysis of the parameters collected in the previous 

section and from the interviews gathered through the crib sheets (cf. Appendix A1):  

¶ All four urban development projects could be included in the technological platform at a 

later stage and would benefit from the 3D model visualisation functionality. The 3D model 

could have added great value to the project in the planning/competition phase used to model 

and visualise energy demand and energy supply for the city/neighbourhood in more detail. 

The creation of the 3D models of the urban developments in the technological platform 

could be possible through a joint effort made by architects, energy consultants and other 

SEMANCO partners.  

¶ In all four urban development projects the approach to determine the energy consumption 

and CO2 emission for the urban area has been by using the energy intensities method (e.g. 

same as determining ñspecific energy demandò in the North Harbour case study). The 

energy intensities for buildings may be different from project to project depending on the 

level of ambition for sustainability, construction period etc. However, the methodology 

applied is the same. This suggests that all four urban development projects will be able to 

use the UEP-tool developed in T5.3 if the stakeholders decide to make use of the 

technological platform.   

¶ In general stakeholders in green field urban development projects require a description of 

the parameters that could have a decisive impact on reducing CO2 emissions from the 

beginning of the project. The parameters then have to be further analysed in a set of different 

scenarios illustrating the energy performance, share of renewable energy, cost etc. In the 

end the most cost-effective scenario is most likely to be chosen and implemented in the 

project implementation phase.  

¶ The possibility of defining different scenarios is already available through the technological 

platform by using the UEP-tool, including choosing energy supply technologies, specific 

energy demand for buildings and determining the effect on CO2 emissions (as demonstrated 








































































































