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EXECUTIVE SUMMARY 

The purpose of the AmBIENCe project is to reduce the CO2 emissions of buildings by introducing the flexible 
use of Renewable Energy Sources in combination with electrification and Demand Response (DR). By uniting 
the best of two worlds and combining Energy Performance Contracting (EPC) with DR, the Active building 
Energy Performance Contracting (AEPC) is developed as a new concept that allows specific new services, 
new business models and new actors. In recent years, buildings became more digital and smarter. The 
active EPC extends the classic EPC concept to include DR value streams, valorising the flexibility that is 
available in active buildings. The AEPC concept and tool were validated in two pilot buildings.  

This report summarises the discussion had during a stakeholder workshop hosted on April 28th, 2022, to 
validate the methodology, scenarios, and assumptions to achieve nearly zero emission buildings by 2050 
to specialists in the building and energy sector.  

The main purpose of this report is to: 

− Validate the results from the scenarios defined in the “Scenario development and Energy 
System Impact calculation active control adoption” (Task 4.2)  

− Document the content and the main outcomes of the stakeholder workshop conducted on 
28th April 2022, “Energy system impact scenarios and methodology discussion” (see annex I). 

In conclusion, there was no major feedback from the stakeholder group and the methodology and scenarios 
were validated by the experts consulted.  
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1. INTRODUCTION AND BACKGROUND 

The purpose of the AmBIENCe project is to reduce the CO2 emissions of buildings by utilising the flexible use of 
Renewable Energy Sources (RES) in combination with electrification and Demand Response (DR). By uniting these 
and combining Energy Performance Contracting (EPC) with DR, the Active building Energy Performance Contracting 
(AEPC) was developed as a new concept that allows specific new services, new business models and new actors. In 
recent years, buildings became more digital and smarter. The active EPC extends the classic EPC concept to include 
DR value streams, valorising the flexibility that is available in active buildings. The AEPC concept and tool were 
validated in two pilot buildings.  

1.1. CONTEXT 

In addition to the creation of a business model and the pilot projects, part of the Ambience project included the 
creation of an Energy System Impact Analysis methodology and tool, used to calculate Energy System Impact Key 
Performance Indicators (KPIs) in a transparent manner. Relevant scenarios were developed and tested related to 
evolutions in the energy system, tariff structures and regulation, the adoption rate of building level Demand 
Response services etc. Combining this information, an Energy System KPI calculation tool was developed, and for a 
few reference scenarios, KPIs were calculated.  

Related material for the creation of the Energy System Impact Analysis was the creation of building stock information 
database [1], based on the Building Stock Observatory and the data from different EU projects such as TABULA and 
Hotmaps. Additionally, the Energy System Impact Analysis methodology and tool was developed to assess the impact 
on the upstream energy system of active control in buildings.  

1.2. PURPOSE AND SCOPE OF THE REPORT 

This report summarises the discussion had during a stakeholder workshop hosted on April 28th, 2022, to validate the 
methodology, scenarios, and assumptions to achieve nearly zero emission buildings by 2050 by specialists in the 
building and energy sector.  

The main purpose of this report is to: 

− Show and analyse the results from the scenarios defined in the “Scenario development and Energy 
System Impact calculation active control adoption”  

− Document the content and the main outcomes of the stakeholder workshop conducted on 28th April 
2022, “Energy system impact scenarios and methodology discussion” (see annex I).  
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2. SUMMARY OF SIMULATION SCENARIOS 

The following table shows a summary of the considerations made for defining the scenarios, which are thoroughly 
explained in the Report on the methodology of creating the scenarios, integrating the models and adopt assumptions 
(AmBIENCe D4.2) [2]: 

 

TABLE 1. CONSIDERATIONS MADE TO DEFINE THE SIMULATED AMBIENCE SCENARIOS [2].  

AmBIENCe 
Scenario (AS) 

Renovation rates 
Carbon 

intensity 
Electrification 

uptake 
Flexibility 

uptake 

SCENARIO 
1 (AS1) 

Start year renovation rate (2020) of 1%, of which: 
- 80% shallow renovations, 
- 15% medium renovations, 
- 5% deep renovations. 

End year renovation rate (2050) of 1.5%, of which: 
- 20% are shallow renovations 
- 60% medium renovations 
- 20% deep/full renovations 

As a function 
of greenhouse 

gas (GHG) 
targets (see 

Annex II) 

80% 

Start year 
(2020): 0.02 

End year 
(2050): 0.2 

SCENARIO 
2 (AS2) 

Start year renovation rate (2020) of 1% (like AS1): 

End year renovation rate (2050) of 2.0%, of which: 
- 10% shallow renovations 
- 70% medium renovations 
- 20% deep renovations 

As a function 
of GHG 

targets (see 
Annex II) 

80% 
Those of 

AS1 

SCENARIO 
3 (AS3) 

Start year renovation rate (2020) of 1%, (like AS1): 

End year renovation rate (2050) of 3.0%, of which: 
- 70% medium renovations 
- 30% deep/full renovations 

As a function 
of GHG 

targets (see 
Annex II) 

80% 
Those of 

AS1 

SCENARIO 
4 (AS4) 

Those of AS3 

As a function 
of GHG 

targets (see 
Annex II) 

40% 
Those of 

AS1 

SCENARIO 
5 (AS5) 

Those of AS3 

As a function 
of GHG 

targets (see 
Annex II) 

80% 

Start year 
(2020): 0.05 

End year 
(2050): 0.30 
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3. MAIN RESULTS FROM THE SIMULATION OF THE SCENARIOS 

The simulations made with the KPI calculation tool developed in the Report on the methodology of creating the 
scenarios, integrating the models and adopt assumptions [2] which provided results for all the 27 EU MS in the form 
of graphs, covering the 2020-2050 period for the following parameters: 

• Total CO2 intensity1 per capita (in 2020 vs in 2050) (in tons); 

• Aggregated CO2 intensity of each building typology, per year; 

• Evolution of the CO2 intensity per capita (in tons); 

• Share of renovated buildings; 

• Accumulated renovation investment costs (in millions of EUR). 

In the following sections, 3.1 through 3.5, the main outputs are presented for each scenario in the form of graphs. In 
section 3.6 a summary of the main findings can be read – for a more detailed analysis of the energy system’s impact 
of the adoption of active control see [2].  

 
 
1 Carbon intensity (CI) defined as the amount of CO2 emitted to power the energy systems of buildings. 
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3.1. AMBIENCE SCENARIO 1 (AS1) 

 
FIGURE 1: AMBIENCE SCENARIO 1 (AS1) TOTAL CO2 INTENSITY OF EACH EU-27 COUNTRY – CURRENT STATUS VS 2050 

RESULTS. 
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FIGURE 2: AMBIENCE SCENARIO 1 (AS1) EU AGGREGATED CO2 INTENSITY OF EACH BUILDING TYPOLOGY, PER YEAR.  

SFH – SINGLE FAMILY HOUSE; MFH – MULTI FAMILY HOUSE; ABL – APARTMENT BLOCK; HEA – HEALTH; HOR – HOTELS AND RESTAURANTS; OFF – OFFICES; 

TRA – TRADE; EDU – EDUCATION 
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FIGURE 3: AMBIENCE SCENARIO 1 (AS1) EVOLUTION OF CO2 INTENSITY PER CAPITA, FOR EACH EU-27 COUNTRY 
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FIGURE 4: AMBIENCE SCENARIO 1 (AS1) SHARE OF RENOVATED BUILDINGS AND CORRESPONDING NECESSARY 

INVESTMENTS, FOR EACH EU-27 COUNTRY 
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3.2. AMBIENCE SCENARIO 2 (AS2) 

 

FIGURE 5: AMBIENCE SCENARIO 2 (AS2) TOTAL CO2 INTENSITY OF EACH EU-27 COUNTRY – CURRENT STATUS VS 2050 

RESULTS. 
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FIGURE 6: AMBIENCE SCENARIO 2 (AS2) EU AGGREGATED CO2 INTENSITY OF EACH BUILDING TYPOLOGY, PER YEAR.  

SFH – SINGLE FAMILY HOUSE; MFH – MULTI FAMILY HOUSE; ABL – APARTMENT BLOCK; HEA – HEALTH; HOR – HOTELS AND RESTAURANTS; OFF – OFFICES; 

TRA – TRADE; EDU – EDUCATION 
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FIGURE 7: AMBIENCE SCENARIO 2 (AS2) EVOLUTION OF CO2 INTENSITY PER CAPITA, FOR EACH EU-27 COUNTRY 

 
FIGURE 8: AMBIENCE SCENARIO 2 (AS2) SHARE OF RENOVATED BUILDINGS AND CORRESPONDING NECESSARY 

INVESTMENTS, FOR EACH EU-27 COUNTRY 
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3.3. AMBIENCE SCENARIO 3 (AS3) 

 

FIGURE 9: AMBIENCE SCENARIO 3 (AS3) TOTAL CO2 INTENSITY OF EACH EU-27 COUNTRY – CURRENT STATUS VS 2050 

RESULTS. 
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FIGURE 10: AMBIENCE SCENARIO 3 (AS3) EU AGGREGATED CO2 INTENSITY OF EACH BUILDING TYPOLOGY, PER YEAR.  

SFH – SINGLE FAMILY HOUSE; MFH – MULTI FAMILY HOUSE; ABL – APARTMENT BLOCK; HEA – HEALTH; HOR – HOTELS AND RESTAURANTS; OFF – OFFICES; 

TRA – TRADE; EDU – EDUCATION 
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FIGURE 11: AMBIENCE SCENARIO 3 (AS3) EVOLUTION OF CO2 INTENSITY PER CAPITA, FOR EACH EU-27 COUNTRY 
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FIGURE 12: AMBIENCE SCENARIO 3 (AS3) SHARE OF RENOVATED BUILDINGS AND CORRESPONDING NECESSARY 

INVESTMENTS, FOR EACH EU-27 COUNTRY 
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3.4. AMBIENCE SCENARIO 4 (AS4) 

 

FIGURE 13: AMBIENCE SCENARIO 4 (AS4) TOTAL CO2 INTENSITY OF EACH EU-27 COUNTRY – CURRENT STATUS VS 2050 

RESULTS. 
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FIGURE 14: AMBIENCE SCENARIO 4 (AS4) EU AGGREGATED CO2 INTENSITY OF EACH BUILDING TYPOLOGY, PER YEAR.  

SFH – SINGLE FAMILY HOUSE; MFH – MULTI FAMILY HOUSE; ABL – APARTMENT BLOCK; HEA – HEALTH; HOR – HOTELS AND RESTAURANTS; OFF – OFFICES; 

TRA – TRADE; EDU – EDUCATION 
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FIGURE 15: AMBIENCE SCENARIO 4 (AS4) EVOLUTION OF CO2 INTENSITY PER CAPITA, FOR EACH EU-27 COUNTRY 
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FIGURE 16:AMBIENCE SCENARIO 4 (AS4) SHARE OF RENOVATED BUILDINGS AND CORRESPONDING NECESSARY 

INVESTMENTS, FOR EACH EU-27 COUNTRY 
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3.5. AMBIENCE SCENARIO 5 (AS5) 

 

FIGURE 17: AMBIENCE SCENARIO 5 (AS5) TOTAL CO2 INTENSITY OF EACH EU-27 COUNTRY – CURRENT STATUS VS 2050 

RESULTS. 
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FIGURE 18: AMBIENCE SCENARIO 5 (AS5) EU AGGREGATED CO2 INTENSITY OF EACH BUILDING TYPOLOGY, PER YEAR.  

SFH – SINGLE FAMILY HOUSE; MFH – MULTI FAMILY HOUSE; ABL – APARTMENT BLOCK; HEA – HEALTH; HOR – HOTELS AND RESTAURANTS; OFF – OFFICES; TRA 

– TRADE; EDU – EDUCATION 

 
FIGURE 19: AMBIENCE SCENARIO 5 (AS5) EVOLUTION OF CO2 INTENSITY PER CAPITA, FOR EACH EU-27 COUNTRY 
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FIGURE 20: AMBIENCE SCENARIO 5 (AS5) SHARE OF RENOVATED BUILDINGS AND CORRESPONDING NECESSARY 

INVESTMENTS, FOR EACH EU-27 COUNTRY 

3.6. ENERGY SYSTEM’S IMPACT ANALYSIS 

Strongly based on guidelines, the analysis focused on the energy system decarbonization enablers – renovation, 
electrification and the active control adoption. The analysis concluded that as the renovation rates increase, logically, 
the bigger the share of renovated buildings.  

The comparison between the sub-optimal AS1 annual renovation rates of 1.5% and the ideal annual renovation rates 
of 3%, by 2050, could amount to an accumulated avoided 823 kiloton of CO2 emissions. The associated renovation 
costs – necessary for promoting the electrification of the building stock – can amount to an accumulated value of 
2.74 trillion euros – around 19% of the current (i.e., 2021) EU’s GDP [3].  

An uptake of electrification at a large scale (represented by the difference between AS4 and AS3 levels) can represent 
a cumulative avoided CO2 emissions by 2050 of 559 kilotons of CO2 – representing 68% of the emissions avoided 
solely from the renovation of the building stock. The uptake of flexibility services, such as demand response, and 
active control adoption can further contribute to the successful decarbonization of the energy system – in the same 
order of magnitude of the impacts of renovating the building stock, highlighting the key-role which flexibility and the 
adoption of active control within the building stock will play in the energy transition. 

Finally, and reflected by AS5, achieving the climatic targets for 2050 can contribute to the reduction of the European 
carbon intensity of around 26%, paving the way to the energy system’s decarbonization. 
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4. WORKSHOP CONDUCTED ON VALIDATION OF THE SCENARIOS, 
METHODOLOGIES AND HYPOTHESIS APPLIED 

4.1. CONTENT OF THE AGENDA  

The stakeholder workshop was held on April 28, 2022. The agenda included:  

15:30-15:40 
Welcome and introduction to the Ambience project  
Jesse Glicker, Project Manager, BPIE  

15:40-15:50 
Methodology and key assumptions  
João Cravinho, EDP 

15:50-16:00 
Key performance indicators and calculation tool 
Jan Diriken, Researcher, VITO 

16:00-16:10 
Optimization on costs and carbon intensity  
Sarnavi Mahesh, Senior Researcher, VITO 

16:10-16:40 
Discussion of results  
Jesse Glicker, Project Manager, BPIE and Xerome Fernández Álvarez, Researcher, 
BPIE 

16:40-16:50 
Wrap up and conclusions 
Jesse Glicker, Project Manager, BPIE  

4.2. STAKEHOLDERS PRESENT 

Stakeholder organisations present at the workshop were: 

1. VITO 8. Energinvest 

2. CENSE FCT-NOVA 9. Ville de la Louvière  

3. INESC TEC  10. BAM Energy Systems 

4. EDP New 11. VINCI Facilities 

5. ENEA  12. Sia Partners  

6. Malvar Controls, Lda. 13. Agency for Energy Efficiency and Environment – Romania 

7. Ep group 14. BPIE  
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5. CONCLUSIONS 

There were no particular comments from the stakeholders during the call objecting the scenarios’ assumptions, as 
they were deemed reasonable and based on sound data. Additionally, the audience didn’t raise any objection when 
primary questions were asked regarding points of clarification on the analysis conducted, as these were considered 
well explained during the presentations given.  

It was therefore concluded that the scenarios and the methodology applied were validated and thus suitable for the 
purposes of the project. 
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7. ABBREVIATIONS 

ABL Apartment Block 

AEPC Active building Energy Performance Contract 

AS AmBIENCe scenario 

DR Demand Response 

EDU Education 

EPC Energy Performance Contract 

GHG Greenhouse gas 

HEA Health 

HOR Hotels and Restaurants 

KPI Key Performance Indicators 

MFH Multi Family House 

OFF Offices 

SFH Single Family House 

TRA Trade 
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8. ANNEX I 

Below are the slides presented during the workshop:  
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9. ANNEX II 

 

FIGURE 21: HISTORICAL BASELINE, CURRENT STATUS AND 2030’S TARGET FOR CI AT THE EU-27 LEVEL (AVERAGE) AND 

FOR EACH MS. HISTORICAL CI AND CURRENT CI FROM [3]. 

 



 

 

 


