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Abstract

District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the 
greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat
sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, 
prolonging the investment return period. 
The main scope of this paper is to assess the feasibility of using the heat demand – outdoor temperature function for heat demand 
forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 
buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district 
renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were 
compared with results from a dynamic heat demand model, previously developed and validated by the authors.
The results showed that when only weather change is considered, the margin of error could be acceptable for some applications
(the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation 
scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). 
The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the 
decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and 
renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the 
coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and 
improve the accuracy of heat demand estimations.

© 2017 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of the Scientific Committee of The 15th International Symposium on District Heating and 
Cooling.

Keywords: Heat demand; Forecast; Climate change

Energy Procedia 140 (2017) 102–114

1876-6102 © 2017 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of the scientific committee of the AiCARR 50th International Congress; Beyond NZEB Buildings
10.1016/j.egypro.2017.11.127

10.1016/j.egypro.2017.11.127 1876-6102

 

Available online at www.sciencedirect.com 

ScienceDirect 
Energy Procedia 00 (2017) 000–000  

  www.elsevier.com/locate/procedia 

 

1876-6102 © 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the scientific committee of the AiCARR 50th International Congress; Beyond NZEB Buildings.  

AiCARR 50th International Congress; Beyond NZEB Buildings, 10-11 May 2017, Matera, Italy 

Impact and reliability of EPCs in the real estate market 
Ramón Pascual Pascuasa*, Giulia Paolettia, Roberto Lollinia  

aEurac Research, Institute for Renewable Energy, Viale Druso 1, Bolzano 39100, Italy 
 

Abstract  

Energy Performance Certificates (EPCs) are expected to be a useful instrument for stakeholders (including final 
users), enabling to compare building energy performances within a purchasing/renting decision process. Thereby, 
EPCs should have a direct impact on the value of the properties, affecting the market attractiveness, as well as driving 
the investors in the energy renovations process. Nevertheless, a survey to real estate agents reveals a perceived low 
reliability of EPCs, representing one of the main barriers in their full implementation.  

The paper presents the EPCs impact in the building market and an analysis on energy efficient buildings in eight 
European countries. 
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1. Introduction 

The Energy Performance Building Directive [1] requires the European Member States to adopt Energy Performance 
Certificates (EPCs), broadly identified as an attractive instrument for consumers’ awareness on building energy 
performances. Currently, the mandatory introduction of EPCs in the real estate market permits to compare the energy 
performance of several buildings and to influence consumers during the sale or rent of a propriety [2]. EPCs should 
have a direct impact on the final price of the proprieties because high energy-efficient buildings, like nearly Zero-
Energy Buildings (nZEB), result more attractive due to the reduction in the energy consumption and due to an 
improvement in the quality of internal comfort. However, they turned out to be unreliable and useless, with several 
difficulties related to their readability and understandability. 

Within the EU IEE ZEBRA2020 project (www.zebra2020.eu), two independent investigations were carried out in 
several European countries. 

On one hand, a real estate agent survey (618 interviews) was conducted to assess the impact, role and influence of 
EPCs in building market [3]. 

On the other hand, the reliability of high energy-efficient buildings in Europe was investigated through literature 
review [4], through an analysis of monitored energy consumption of high energy-efficient buildings and through 
interviews with professionals involved in the design, construction or monitoring of some of the analyzed buildings [5]. 

EPCs are policy instruments that aim to improve the energy performance of buildings. They contain 
recommendations able to influence future investments by defining the most attractive cost-effective measures. In 
several European countries, the EPCs directly affect the estate values of the buildings [2]. Unfortunately, each country 
has developed a different EPC’s methodology; therefore, cross-countries comparison is difficult and should be made 
with caution.  

Furthermore, some aspects (e.g. user behavior, wrong design…) may cause a deviation between predicted and real 
energy consumption of high energy-efficient buildings [6]. On this matter, the deviation between the calculated and 
the monitored energy consumption seems to be one of the main reasons that impair the nZEB market penetration.  

2. Real estate agent survey 

The aim of the survey was to collect professional real estate agents’ opinions on what the main factors that 
households consider when selecting properties to buy or rent are. Additionally, the survey asked questions concerning 
the impact of EPCs on the values of properties and their exposure time. A set of questions demanded the real estate 
agents to identify the main problems with a wider use of EPCs in daily practices. The real estate agent survey has been 
carried out in 8 EU Member States, with a total of 618 interviews conducted. Within the total, 50 were conducted in 
Austria, 70 in France, 50 in Austria, 70 in France, 90 in Germany, 136 in Italy, 90 in Norway, 71 in Poland, 43 in 
Romania, and 68 in Spain.  

The survey’s largest respondent group (64%) were real estate agents with more than 10 years of professional 
experience in the housing market.  

The EPCs are legal requirements during the sale and rental of a propriety in EU, with the only exception being 
Poland. 

2.1. Influencing factors for the selection, purchase or lease of properties 

The main elements taken into account in the selection, purchase or lease of real estates are primarily the “location” 
and the “price”, followed by the “size” and the "nuisance" (e.g. a busy road, landing airplanes, landfill, a high-voltage 
line, etc.). The cost of energy consumption, i.e. energy performance of buildings, is on the 10th position. Details of 
the classification shown in Figure 1. 
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