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Executive Summary 
 

The report describes the SBChallenge, the award organized within the framework of the EU FP7 

CommONEnergy project with the objective of identifying the European best practices on retrofitted 

shopping centres. The aim of this document is to present the award ceremony that took place in 

September 2017, introduced by the content of the award and the methodology behind its 

organization. 

The SBChallenge competition for EU FP7 CommONEnergy was managed by iiSBE, the International 

Initiative for a Sustainable Built Environment, through its European chapter iiSBE Italia.  

The CommONEnergy SBChallenge represents a special version, focused on retrofitted Shopping 

Centers, of the SBChellenge process that, since 1996, iiSBE organizes in conjunction with the world 

conferences SBE (Sustainable Built Environment, previously named Sustainable Building), co-owned 

with UNEP, CIB, FIDIC and the Global Alliance for Buildings and Construction. 

The first part of this report presents the competition rules and admission criteria required for the 

participants. The selection criteria adopted are also explained, focusing in particular on the 6 KPIs, 

Key Performance Indicators, which were the fulcrum of the Performance Card describing the 

participating buildings. 

The 6 Key Performance Indicators used in SBChallenge are the following: 

1. Non-renewable primary energy for all operating end uses, before and after refurbishment 

[MJ/m2 ua per year]; 

2. Global Warming Potential from delivered energy for all operating end uses, before and after 

refurbishment [kg CO2-EQ/m2 ua per year]; 

3. Total weight of materials in the project [kg/m2 ua]; 

4. Annual potable water consumption for all uses [m3/m2 ua per year]; 

5. Indoor CO2 concentration under normal operating conditions [ppm]; 

6. Solid Waste collected for separate disposal [% on weight]; 

The next section of the report describes the steps for implementing the SBChallenge and the 

organizational arrangements adopted. The implementation of the CommONEnergy SBChallenge 

covered the period from October 2016 to July 2017 and was divided into two main steps: 

1. Case studies identification and data collection 

2. Case studies assessment and identification of winners 

During the first step over 120 subjects, representing significantly the European framework for this 

sector, were contacted throughout Europe.30 recently refurbished and certified shopping centres in 

14 European countries were identified and involved. 

Eventually, 8 out of 30 shopping centres involved presented an adequate documentation for the 

Challenge within the expected deadline. 



 

 

 

 

 

5 

 

D7.6 Award ceremony on sustainable shopping malls 

Considering the number of subjects contacted in the first step of the competition, the final balance of 

participating shopping centres was lower than expected. In this section, the report analyses some of 

the reasons for this hard involvement of shopping centers in the SBChallenge. 

During the second step, the SBChallenge technical commission carried out a preliminary analysis of 

the information received and, when needed, the participants were requested to provide the missing or 

unclear data. 

The evaluation and selection of shopping centres case studies was carried out by iiSBE Sustainable 

Building Challenge WG, chaired by Andrea Moro and composed by Nils Larsson, Luis Braganca, Petr 

Hajek, Paul Ruben Borg. 

The buildings’ selection was based not only on the performance achieved (KPIs and assessment 

results) post retrofit, but also on more general aspects regarding shopping centres’ refurbishment 

such as: 

- the level of innovation of the retrofit solutions and strategies adopted; 

- the architectural quality; 

- the quality of the refurbishment process (e.g. adoption of integrated design methodology); 

- the potential for replication of the case studies demonstrated. 

Originally, the SBChallenge foreseen two categories: 

- Super: buildings with a gross area ≤ 5,000 m² 

- Hyper: buildings with a gross area > 5,000 m² 

However, considering the features of the participant case studies, the competition jury decided to 

introduce a third category Mega for buildings with a gross area over than 20.000 m². 

The winners of the SBChallenge were: 

 “Super Malls” Category: IKVA Shopping Center – Sopron - Hungary 

 “Iper Malls” Category: CARREFOUR Ipermarket – Nichelino – Torino – Italy 

 “Mega Malls” Category: SARCA Shopping Center - Sesto San Giovanni – Milano – Italy 

They were awarded during a high-level event held in Brussels, on the 7th of September 2017. The 

event was part of the final conference presenting EU FP7 CommONEnergy project key results and 

solutions. All the winners had a representative participating to the award ceremony to receive the 

prize, an award plaque to be exposed on the shopping centre entrance and they had the opportunity 

to show, in a brief presentation, the most innovative and sustainable features of their shopping 

centre. The event’s audience ranged from EU and Member States policy-makers, to architects, 

professionals and retail industry stakeholders. More than 80 people took part to the event. 

The last part of the report is devoted to the description of the features of the three winning shopping 

centres and of the other case studies that participated in the competition. 

For each building, the following elements are reported: 

- description of the building’s shell and technical installations; 



 

 

 

 

 

6 

 

D7.6 Award ceremony on sustainable shopping malls 

- description of refurbishment measures, mainly focusing on strategies for building’s 

sustainability and energy efficiency; 

- a table showing the energy consumption values of the building in relation to the application 

areas and the energy sources; 

- a graph comparing the values of PEnr and GWP of the building before and after the 

refurbishment; 

- the values of the remaining kPIs. 
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1. Introduction 

 

The CommONEnergy Sustainable Building Challenge was a competition for refurbished high-

performance shopping centres organized in the context of dissemination and communication 

activities of EU FP7 CommONEnergy project. The objective of the competition was to identify and 

award the European best practices concerning retrofitted shopping centres in order to provide 

examples useful for future renovations targeted to improve the sustainability of commercial buildings. 

Based on specific criteria, the CommONEnergy SBChallenge awarded the more sustainable and 

energy efficient buildings as “Best Sustainable Shopping Centres”. 

The SBChallenge competition for EU FP7 CommONEnergy was managed by iiSBE, the International 

Initiative for a Sustainable Built Environment, through its European chapter iiSBE Italia.  Since 1996, 

iiSBE organizes the SBChellenge process in conjunction with the world conferences SBE 

(Sustainable Built Environment, previously named Sustainable Building), co-owned with UNEP, CIB, 

FIDIC and the Global Alliance for Buildings and Construction. The last edition took place in 2016-

2017 in conjunction with the world conference SBE17 Hong Kong. The objective of the SBChallenge 

is the identification of the best practices of sustainable buildings and the development of common 

transnational Key Performance Indicators to compare their performances. Up to 1996 more than 25 

countries participated in the Challenge with hundreds of buildings assessed al around the world. The 

SBChallenge organized for the EU FP7 CommONEnergy project is a special version of the process 

focused on retrofitted Shopping Centers. 

 

Selection criteria 
 

The competition was addressed to recently refurbished shopping centres with a gross area over 500 

m². A key requirement for their eligibility was to be assessed with a recognized rating scheme. 

Originally the competition was articulated in two categories: 

• Super: buildings with a gross area ≤ 5,000 m² 

• Hyper: buildings with a gross area > 5,000 m² 

However, considering the features of the participant case studies, the competition jury, constituted by 

the iiSBE SBC Committee, decided to introduce a third category, “Mega”, for buildings with a gross 

area > 20.000 m². 

 

Competition rules and required data 
 

Participants were requested to fill out the SBChallenge Project Datasheet (Annex 1) elaborated by 

iiSBE Italia in collaboration with Fraunhofer IBP. The Project Datasheet includes the 

CommONEnergy Performance Card that describes the building’s performance with regards to 6 Key 
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Performance Indicators (KPIs). The indicators have been selected from the CESBA European KPIs 

(European Passport). 

 

All participants had to provide the Performance Card assessing the value of the 6 KPIs on the base 

of the building’s actual (and/or simulated) performance. The Performance Card data were used 

during the selection step to compare the performances achieved by the shopping centres 

participating to the competition. 

 

The SBChallenge Key Performance Indicators are: 

1. Non-renewable primary energy for all operating end uses, before and after refurbishment 

[MJ/m2 ua per year]; 

2. Global Warming Potential from delivered energy for all operating end uses, before and after 

refurbishment [kg CO2-EQ/m2 ua per year]; 

3. Total weight of materials in the project [kg/m2 ua]; 

4. Annual potable water consumption for all uses [m3/m2 ua per year]; 

5. Indoor CO2 concentration under normal operating conditions [ppm]; 

6. Solid Waste collected for separate disposal [% on weight]; 

 

The Datasheet included instructions for KPIs calculation and provided the automatic assessment of 

primary energy non-renewable and global warming potential starting from the energy demand and 

the energy source for heating, cooling, warm water, electricity and lighting. 

For KPIs 1. and 2. if both actual and simulated data were available, the participants were requested 

to provide the Datasheet twice, once for each information set. 

 

In addition, some baseline information was required: 

- Names of owner, developer and main design team members; 

- Type of Shopping Centre; 

- City and country location; 

- Heating degree-days and cooling degree-days; 

- Gross area above ground; 

- Gross area including below-ground area; 

- Net useable area (ua) i.e. excluding: external walls, vertical structure, ducts, corridors, exit 

stairs, balconies, elevators etc.); 

- Number of storeys above ground; 
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- Estimated population during normal operating conditions; 

- Description of the building (including shell and technical installations); 

- Description of refurbishment measures (focusing on strategies for building’s sustainability and 

energy efficiency); 

 

To complete the documentation the participants should provide in separate files: 

- Assessment report 

- Functional pattern 

- Building layout 

 

All the rules for participating in the competition and compiling the required documentation were 

included in a specific document SBChallenge Rules (see Annex 2). 

When needed, the CommONEnergy SBChallenge technical commission supported the participants in 

preparing the requested information. 

 

Implementation steps 
 

The official launch event of the competition was held on June 23, 2016 during the European 

conference CESB16 in Prague, part of the SBE series. 

 

A leaflet illustrating the competition rules and the motivations to participate was produced and 

distributed through the partners’ network of the EU FP7 CommONEnergy project (Annex 3). 

 

The implementation of the CommONEnergy SBChallenge covered the period from October 2016 to 

July 2017 and was divided into two main steps: 

1. Case studies identification and data collection; 

2. Case studies assessment and identification of winners. 

 

1. Case studies identification and data collection (October 2016 – April 2017) 

This first phase was mainly based on activities to identify case study participants involved over 120 

subjects throughout Europe and were conducted by sending targeted emails and by direct telephone 

contacts. 
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The contacted subjects represent significantly the European framework for this sector: retail industry 

stakeholders, design firms and professionals, developers, engineering companies, owners and 

managers of shopping centres, sustainability rating schemes operators, sustainability assessor 

companies, real estate companies.  

In total, over a period of 7 months, 30 recently refurbished and certified shopping centres in 14 

European countries were identified and involved. 

The distribution by country of the identified and contacted Shopping Centres is reported in Figure 1. 
 

Country 

 

Number of Shopping Centres 

Austria 1 

Belgium 1 

Estonia 1 

Finland 1 

France 7 

Germany 2 

Greece 1 

Hungary 1 

Italy 7 

Netherlands 2 

Portugal 1 

Spain 2 

Sweden 1 

UK 2 

Total 30 

 

 

Figure 1. Number of Shopping centers by country. 

 

The identification of SBChallenge case studies was aimed to ensure not only a homogeneous 

distribution across Europe, but also the involvement of building assessed with different sustainability 

rating schemes. 

The distribution by sustainability rating scheme is reported in Figure 2.  
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Sustainability rating 

scheme 

Number of Shopping Centres 

DGNB 2 

HQE 2 

BREEAM 15 

LEED 6 

Protocollo ITACA 3 

N/A 2 

Total 30 

 

Figure 2. Distribution by sustainability rating scheme in Shopping Centers participants. 

 

In the end, 8 of the 30 shopping centres presented an adequate documentation for the Challenge 

within the expected deadline. 

 

Considering the number of subjects contacted in the first step of the SBChallenge, the final balance 

of participating shopping centres was low. The main reasons for this limited participation can be 

summarized as follows: 

- in general, many of the contacted shopping centres highlighted difficulties in obtaining data 

“before refurbishment” and in identifying the right person for data collection and preparation of 

the documentation; 

- often owners showed a scarce interest to participate in the competition: this was probably due 

to difficulties they had to identify a referent person in charge of collecting required data and 

probably there was an economic reason too, as they had to pay for this referent person; 

- refurbishment projects are normally designed and carried out by teams of professionals:  this 

made hard to find a main referent; 

- assessors and assessment companies showed major interest, but they were not allowed to 

involve the shopping centre in the competition without the permission of the owner. 

 

2. Case studies assessment and identification of winners (May 2017 – July 2017) 

The technical commission carried out a preliminary analysis of the information received and, when 

needed, the participants were requested to provide the missing or unclear data. 

The evaluation of the case studies has been carried out by iiSBE Sustainable Building Challenge 

WG, chaired by Andrea Moro and composed by Nils Larsson, Luis Braganca, Petr Hajek, Paul Ruben 

Borg. 

The buildings’ selection was based on: 

- performance achieved (KPIs and assessment results) post retrofit; 
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- level of innovation of the retrofit solutions and strategies adopted; 

- architectural quality; 

- quality of the refurbishment process (e.g. adoption of integrated design methodology); 

- potential for replication of the case studies demonstrated. 

 

Originally, the competition foreseen two categories, Super and Hyper, in relation with the buildings 

with a gross area, respectively smaller of higher than 5,000 m².  

However, considering the features of the participant case studies, the competition jury decided to 

introduce a third category Mega for buildings with a gross area > 20,000 m². 

The eight Shopping Center participants are listed in Table 1. 

 

Table 1. Building category of the shopping center participants  

Shopping Centre 

 

 

Category 

CENTROSARCA shopping park, IT Mega 

BRIKO’ Centre, IT Hyper 

VEVERI shopping park, IT Hyper 

CARREFOUR Nichelino, IT Hyper  

IKVA Shopping Centre, HU Super  

Palazzo RICORDI, IT Super  

UNIEURO Cesano Boscone, IT Super  

UNIEURO Novara, IT Super  

Super: buildings with a gross area ≤ 5,000 m² 
Hyper: buildings with a gross area between 5,000 and 20,000 m² 
Mega: buildings with a gross area > 20,000 m² 

 

The winners of the SBChallenge were: 

 “Super Malls” Category: IKVA Shopping Center – Sopron - Hungary 

 “Hyper Malls” Category: CARREFOUR Ipermarket – Nichelino – Torino – Italy 

 “Mega Malls” Category: SARCA Shopping Center - Sesto San Giovanni – Milano – Italy 
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Award ceremony 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Winners were awarded during a high-level event held in Brussels, on the 7th of September 2017.  

The event was part of the final conference presenting EU FP7 CommONEnergy project key results 

and solutions. The award ceremony, presented and rewarded the three selected SBChallenge best 

cases. All the winners had a representative participating to the award ceremony to receive the prize, 

an award plaque to be exposed on the shopping centre entrance and to make a brief presentation of 

the most innovative and sustainable features of their shopping centre. 

The Award Ceremony agenda was the following: 

- Presentation of motivations and objectives of  the SBChallenge and brief description of the 

selection process and  assessment criteria  (Mr. Andrea Moro); 

- Delivering  of the award plaque to each winner followed by a brief presentation of the most 

innovative aspects of the shopping center's refurbishment: 

o Ikva Shopping Centre (Mr. Dániel Zoltán Sík - Fotex Holding)  



 

 

 

 

 

14 

 

D7.6 Award ceremony on sustainable shopping malls 

o Carrefour Nichelino (Mr. Fabio Colpano, Carrefour Property Italia S.r.l.) 

o Centrosarca Shopping Centre (Mr. Gianluca Martora, IGD SIIQ S.p.A ) 

  

The event’s audience ranged from EU and Member States policy-makers, to architects, professionals 

and retail industry stakeholders. More than 80 people took part to the event. 
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2. Winners presentations 

 

SUPER category winner: IKVA Shopping Centre  
 

Position: Sopron - Hungary 

Owner of the building: Keringatlan Kft. 

Design team: EcoShopping Consortium 

Developer: Keringatlan Kft,  EnergoSys Zrt., Symelec S.L., Ancodarq S.L. 

Sustainability certificate: Leed (only for EcoShopping project internal evaluation purposes) 

Gross area: 3500 m² 

 

The IKVA Shopping Centre is the demonstration 

building of EU FP7 EcoShopping project, aimed 

to build a holistic retrofitting solution for 

commercial buildings. This was achieved by 

research and development of retrofitting 

processes and technologies. 

 

One of the main tools of the EU FP7 

EcoShopping project, to be able to develop a 

comprehensive solution, was to demonstrate the 

technologies and processes that have been 

developed during the project in a real, operating 

shopping centre in order to be able to face real-

world issues, provide viable solutions for the 

market and validate the EU FP7 EcoShopping 

solution. 

 

The IKVA shopping centre has been built in 1979 

and needed comprehensive retrofitting. The 

building has a retail profile and 2150 m2 leasable 

area. 

 

Below the refurbishment measures applied to the IKVA building for the purpose of the EU FP7 

EcoShopping project demonstration are described. 
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The goal was to enhance the energy-efficiency of the shopping centre, increase the share of 
Renewable Energy Sources, simplify the operation and maintenance, and consequently reduce 
operating costs for generating return on the investment, while providing optimal indoor environmental 
quality and comfort; for a safe, healthy and sustainable environment. 

 

The implemented measures are: 

 insulation of façade of commercial area; 

 application of air cleaning materials in the interior; 

 lighting replacement in commercial area; 

 heat pump system implementation with integrating a prototype of a Direct Current Heat Pump 
(DCHP); 

 implementation of a solar power system; 

 new generation of capillary tube system for radiant heating and cooling in ceiling; 

 replacement of air handling unit; 

 implementation of an environmental sensor network; 

 implementation of an acoustic sensor network completed with mobile robot platform; 

 Intelligent Automating Unit with predictive control, completed with harmonizing control system 
of engineering subsystems. 

 

Through the demonstration project the Ecoshopping partnership could learn about implementation 
issues and how to overcome them. It provided instant feedback from the market stakeholders and 
end-users. 

The implementation of the small-scale demonstration project prepared the Ecoshopping partnership 
to be able to disseminate project results and replicate the EcoShopping solution on the market. 

The concept of the demonstration was to establish a lab environment within the shopping centre, 
where the technologies can be easily implemented and the results can be precisely measured. 

 

The Ecoshopping partnership appointed a part 
of the shopping centre for the demonstration, 
after setting up and analysing the possible 
options. This area is the commercial area of 
the first floor of the IKVA shopping centre. 

The stakeholders agreed that the EU FP7 
Ecoshopping project and the owner 
investments will be financed for each party 
independent of each other. 

Considering the uncertainty factors the owner 
of the IKVA Shopping Centre preferred a 
“staggered” project where the energy-efficient measures are not implemented at the same time and 
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in all areas. In order to ensure the realization of the EcoShopping demonstration goals the 
demonstration of the EU FP7 EcoShopping project is formed in a way that it will fit into the Shopping 
Centre’s long-term energy efficiency goals and the chain of measures. 

The construction plans were finished, and used during actual construction. The implementation 
process had been carried out according to the objectives. 

 

The Fixed Sensor Network and Acoustic 
Sensor Network have been already 
implemented in the pre-retrofitting stage, to 
measure the environmental parameters and 
energy consumptions before renovation.  

An internet connection was built to have 
access and collect this information.  

Through this collection the energy 
consumption and IEQ data of the building is 
accessible.   

The second major phase of the 
implementation was to carry out the construction of the systems that produce, distribute, and use 
energy to achieve the previously planned comfort and energy usage data.  

The radiant heating / cooling ceiling (RC) system was constructed, together with the construction of 
the hydraulic unit. Parallel to this the photovoltaic power generating system (PV) was also completed 
and coupled with the thermal energy producing, renewable energy powered heat pump system.  

The Air Handling Unit that provides ventilation for the DEMO area was installed. The last major phase 
of the implementation was the construction of the central building managing system, which controls 
all the subsystems. All these systems are currently active and operating. 

In summary, we can say that optimal project management practice and protocols have been 
established and enforced by the stakeholders of the Demonstration investment project.  The 
Ecoshopping project set up an operational DEMO environment. 

With the implemented measures the following calculated results of the demonstration project was 
targeted: 

 89.76 % energy savings compared to the pre-retrofitting status; 

 680 kWh/m2a energy savings in primary energy; 

 53.39 to/a CO2 savings; 

 46.92 % use of RES; 

 return of investment from 16 years to 5.72 years based on the market conditions; 

 100 % provision of adequate indoor environmental comfort parameters; 

 satisfaction of the majority of end-users with indoor comfort. 
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IKVA Shopping Centre KPIs 

 

Energy demand and GWP (Global Warming Potential) 

Building before refurbishment Building after refurbishment * 

Area Energy source kWh/m2 
ua/year 

Area Energy source kWh/m2   ua/ 
year 

Heating and 
Warm water 

Gas condensing 
Boiler 

99.13 Heating 
and Warm 
water 

Air Heat Pump 14.60 

Gas condensing 
Boiler 

9.70 

Cooling  Included in 
Electricity 

Cooling Air Heat Pump 4.20 

Electricity Electricity Mix 40.90 Electricity 

 

Electricity Mix 8.70 

Lighting  Included in 
Electricity 

Photovoltaics 
(PV) 

- 34.65 

Total 140.03 Total 20.55 

*simulated data 

 

Primary energy non renewable

Heating 2; 38.91

-100.00 0.00 100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00

Building before refurbishment

Building after refurbishment

MJ/m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV CHP unit (electr.) Lighting

 

Global Warming Potential
Heating 2; 2.34

-5.00 0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00

Building before refurbishment

Building after refurbishment

kg CO2-E./m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV Lighting CHP unit (electr.)

 

 

Weight per m2
 of materials in the refurbishment project:   not available 

Annual potable water consumption for all uses:    0.049 m3 / m2 

Indoor CO2 concentration under normal operating conditions:  292 ppm 

Solid Waste collected for separate disposal:  not available 
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HYPER category winner: Carrefour Nichelino 
 

Owner of the building: Carrefour Property Italia S.r.l. 

Design team: Isolarchitetti S.r.l.. Mygg Design, Milan Ingegneria S.r.l., GAE Engineering 

Developer: Carrefour Property Italia S.r.l. 

Sustainability certificate: Protocollo Itaca issued by iiSBE Italia 

Gross area: 12500 m² 

 

The Carrefour Ipermarket is located inside "I 
Viali" Shopping Park in Nichelino, a town in the 
southern outskirts of the city of Torino. 

"I Viali" Shopping Park also includes 64 
Shops, Bars and Restaurants: altogether, it 
occupies an area of 44,000 square meters.  

The Carrefours Hypermarket was drastically 

renovated.  

The former Carrefour Hypermarket was 
replaced in order to build a modern one, more 
efficient in term of energy consumption, 
sustainability performances and building 
technologies. 

The building has been certificated with the 
Protocollo ITACA rating scheme. 

The building has a structure made of 
prefabricated concrete beams, columns and 
slabs.  

External walls are made of prefabricated concrete panels, internal walls of plasterboards.  

The roof, provided with thermal insulation, is composed from steel sheets.  

It's a one storey building, but the great internal height made possible to get two levels for the offices.  

The underground level is dedicate to parking spaces. 

The remodeling of Nichelino's hypermarket, has been implemented with the latest technology on the 
market, with the aim of creating an efficient and safe sales area and at the same time achieve energy 
efficiency for an eco-sustainable building. 
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Lighting and refrigeration systems 
 
The main elements that enabled to reach 
important energy saving are: 

- improved technology of the building; 

- installation of all the latest and modern 
lighting systems such as energy-saving 
LED lights; 

- top technology for mechanical circuits 
such as the refrigeration system, which is 
the main point of all the remodeling of the 
hypermarket. 

 

Advantages of LED lighting systems are: 

- energy efficiency: LED lights up to 80% 
more efficient than traditional ones. 95% 
of the energy in LEDs is converted into 
light and only 5% is wasted as heat; 

- no toxic elements: LED lights do not 
contain toxic elements that can 
contaminate the environment; 

- less light needed: LEDs have a better 
quality of light distribution and one 
direction lighting different to other types of 
lighting which waste energy by emitting 
light in all directions; 

- life span: A longer life span means lower 
carbon emissions. LED lights last up to 
six times longer than other types of lights, 
reducing the requirement for frequent 
replacements. 

 

The main features of the refrigeration system are: 

- parallel compression layout; 

- heat recovery for hot water and heating; 

- ejectors for gas and liquid. 

 

Thanks to reducing energy consumption, the environment will benefit also from: 

- sharp reduction in carbon footprint, on the one hand for reduction of indirect emissions, 
thanks to the advanced refrigeration technology and reduced heating requirements, and on 
the other hand for the reduction of direct emissions thanks to the low GWP of CO2; 

- the equipment can have a longer life and there are also several management benefits. 
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Carrefour Nichelino KPIs 

 

Energy demand and GWP (Global Warming Potential) 

Building before refurbishment Building after refurbishment * 
 

Area Energy 

source 

kWh/m2 

ua/year 

Area Energy source kWh/m2      

ua/ year 

Heating and 

Warm water 

District heating 260.26 Heating and 

Warm water 

Biomass Boiler 99.74 

Cooling Air conditioner 31.50 Cooling Air conditioner 27.80 

Electricity Electricity Mix 455.23 Electricity Electricity Mix 329.14 

Lighting Electricity Mix 74.11 Lighting Electricity Mix 69.82 

Total 821.09 Total 526.49 

* measured data 

Primary energy non renewable

Heating 2; 0.00

0.00 1000.00 2000.00 3000.00 4000.00 5000.00 6000.00

Building before refurbishment

Building after refurbishment

MJ/m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV CHP unit (electr.) Lighting

 

Global Warming Potential
Heating 2; 0.00

0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00

Building before refurbishment

Building after refurbishment

kg CO2-E./m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV Lighting CHP unit (electr.)

 

 

Weight per m2
 of materials in the refurbishment project:   2,000 Kg/ m2 

Annual potable water consumption for all uses:    0.7 m3 / m2 

Indoor CO2 concentration under normal operating conditions:  600 ppm 

Solid Waste collected for separate disposal:    63% paper,  

2 % plastic,  

10% wood,  

25% packaging mixed materials 
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MEGA category winner: CENTROSARCA  
 

Owner of the building: IGD Siiq S.p.A. 

Design team: Lombardini 22 

Developer: C.M.B (Cooperativa Muratori e Braccianti di Carpi) 

Sustainability certificate: BREEAM issued by Ecoveritas Greece 

Gross area: 46640 m² 

 

The “Centro Sarca” shopping centre consists 
of a single building that is spread over three 
floors above the ground, a mezzanine 
between  ground floor and the first story, and 
two stories below the ground.  

The mall includes 83 stores, 9 anchors, 1 
multiplex, 1 assisted children’s play area on 
loan for use, 2 offices and 4 deposits.  

The parking spaces are 2200, 350 of which 
are located on the top floor, while the 
remaining are distributed in two underground 
levels.  

The load bearing structure consists of beams 
and pillars in reinforced concrete and bricks 
in relief. The coverage is flat and walkable 
and hosts part of systems used by the whole 
mall.  

Part of the coverage is occupied by glass 
surfaces that allow the natural lighting of the 
mall below. Building entrances are located 
both on north and south sides of the building, 
and are easily identifiable thanks to two full 
height glass windows that supplies an 
excellent natural lighting to the building. 
Building facades are glazed in escalator area 
and covered by sandwich panels in other 
areas, some parts are covered by precast 
concrete. 

The first opening of Sarca Centre dates back to 2003. From 2013 to 2015, the shopping centre was 
renovated.  
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Refurbishment operations were divided into 
three stages:  

- the first began in August 2013 with the 
construction of the new turnstiles on 
underground level -1 

- the second dates back to 2014-2015 
when the interiors were completed and 
the third took place in the fourth quarter 
of 2015 with the rebuilding of the outside 
facade.  

 

From a functional viewpoint, the work carried out restyled part of the shopping mall attract new 
tenants, creating spaces for accommodating attractive medium-size areas, new tenants in the food 
court and also more traditional business.  

The highlights of the SARCA shopping centre are: optimum building site management with the 
separating of any waste produced and careful attention to its disposal: 

- LED lighting system, which has enabled a notable increase in LUXs and reduction in energy 
consumption;  

- inverters on the escalators to slow them down when they are not being used, resulting in up to 
40% savings in energy consumption;  

- use of wood from recycled material to clad the entrance turnstiles.  

Focusing on accessibility to the Centre:  

- creation of a cycle path linked up to the local network, installing of covered bike stands and 
software on digital televisions in the shopping mall to provide real-time information about 
public transport times and about traffic on the surrounding roads;  

- re-landscaping of the surrounding greenery, including the planting of local species. 
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CENTROSARCA KPIs 

 

Energy demand and GWP (Global Warming Potential) 

Building before refurbishment Building after refurbishment * 

 

Area Energy 
source 

kWh/m2 
ua/year 

Area Energy source kWh/m2    
ua/ year 

Heating and 
Warm water 

Termal power 
station 

110 Heating and 
Warm water 

Termal power 
station 

106 

Cooling Air conditioner 39 Cooling Air conditioner 34 

Electricity Electricity Mix 61 Electricity Electricity Mix 61 

Lighting Electricity Mix 79 Lighting Electricity Mix 72 

Total 289 Total 274 

* measured data 

 

Primary energy non renewable

Heating 2; 0.00

0.00 200.00 400.00 600.00 800.00 1000.00 1200.00

Building before refurbishment

Building after refurbishment

MJ/m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV CHP unit (electr.) Lighting

 

Global Warming Potential
Heating 2; 0,00

0,00 10,00 20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00

Building before refurbishment

Building after refurbishment

kg CO2-E./m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV Lighting CHP unit (electr.)

 

 

Weight per m2
 of materials in the refurbishment project:   not available. 

Annual potable water consumption for all uses:    2.25 m3 / m2 

Indoor CO2 concentration under normal operating conditions:  386 ppm 

Solid Waste collected for separate disposal:  produced 143 tonnes of solid 
waste. The percentage of waste 
sent to recycling is 84% (59% 
paper, 15% glass, 5% plastic, 5% 
wood). 
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3. Case studies presentations 
 

Veveri Shopping Park 

 

Location: Novara - Italy 

Owner of the building: Amteco S.p.A. 

Design team: Ing. Mauro Sillani - Arch. Giuseppe Mento - Arch. Camillo Botticini -  Ing. Andrea 
Nicola - Ing. Andrea Bormida - Geologo Claudio Gagliardi - Geom. Giovanni Ginepro- Arch. Marina 
Martinotti 

Developer: Amteco S.p.A. 

Sustainability certificate: Protocollo Itaca issued by iiSBE Italia 

Gross area: 7691 m² 

 

The Veveri shopping park is located on the 
northern outskirts of Novara, in the Veveri 
district. The case study building is the first one 
retrofitted of a long series in the Veveri district 
and is has a retail area of 80000 m2. The 
Veveri shopping park will open on the end of 
September 2017. The former building was built 
in the '90. 

The building is organized on a lower level, 
currently on the street level, for parking, with a 
top plate for sale and related services. This 
part of the building, which includes a portion of 
intermediate staircases intended for office use, 
is covered by a TT extruded floor slab 
intended partly to accommodate the main 
plant. 

The Vittoria Corridor side front features a 
large, large-mesh lamellar structure, covering 
the current entrance and the rugged carpet 
system. External panelling and a system of 
metal canopies of varying magnitude 
complement the structure. 

The prefabricated elements constitute, as a premise, the main structure of the building and are 
represented by pillars, beams and box panels for the ground floor, roof trusses and tiles TT, floor 
interstices, floor slab panels partly in heat with bearing characteristics. 

The structures in operation are made up of glass foundations, stairwells and elevators, as well as 
sets and secondary insoles. 
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The outer shelters are made of metal 
carpentry. As a general premise, it can be 
stated that the inspections and verifications 
carried out have not denounced situations of 
degradation or structural deficiencies that 
require significant restoration work. As regards 
the external panels, it can be generally stated 
that, given the punctual and limited sealing 
activities, the micro-cracks present, due to the 
natural movements resulting from thermal 
shifts depending on the different exposure. 

The shopping centre tunnel is served by an air-
conditioning system using a water-based air-to-water treatment unit, located on the floor covering, 
complete with cooling and heating batteries, respectively supplied with refrigerated water and Hot 
water produced by a condominium thermo-refrigerator. The aforementioned rooftop group is able to 
realize the free cooling function by utilizing the cooling effect of outdoor air during the mid-seasons 
for the free cooling of environments without this entailing the operation of the fridge components. The 
air treatment unit is equipped with a water-leakage-type air humidification device with self-cleaning 
atomizers. The air supply in the room is made by means of linear vents and multiple louvers, 
mounted at a height of about 3.5 m. All channels outside the building are externally insulated with 
aluminium foil. 

The sales area of the Hypermarket is served by an air-conditioning system using two rooftop, twin, 
and sectional air-conditioning units, fitted in the floor covering with the same characteristics as 
mentioned above for the gallery facility. 

Both systems are equipped with a heat exchanger, of the static air / air type crossed. 

The outside air introduced by all rooftops groups is evacuated outward through the ejector hoods. 

The sales area for fresh products is necessarily equipped with refrigerated counters. 

Pump: Regarding the cooling system, by means of Heat Pump, the installed total rated power output 
is 581 kW. With regard to the domestic hot water system, through the condensing boiler, the total 
nominal installed capacity is 24-285 kW. 

Photovoltaic Solar System: Installation in photovoltaic system roof with installed peak power of 120 
kW. 

Thermal Solar System: Vacuum tube system consisting of four modules and accumulation for the 
integration of the energy requirements for the production of 400 l of hot water. 

Cold and hot water for sanitary use: Each activity will be equipped with two water distribution 
networks respectively for: 

- cold sanitary water 

- recovery water (reserved for use only with the replenishment of the WC boxes) 

Water for sanitary purposes will be taken from the municipal aqueduct, while meteoric water 
accumulated in a dedicated tub for toilet cubicles (recovery water) will be used. Each user will 
produce domestic hot water with electrical manufacturers within the limits of consumption, in 
compliance with the requirements of the Law. In the case of catering, which requires a daily use of 
hot water above the regulatory limit, a hot water production plant is expected to provide an annual 
contribution from renewable sources (eg solar thermal) over 60%. 
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Sewerage: The whole operation involves the use of the existing connection to the black sewerage 
consisting of a Blackwater lift station located in the dedicated technical area, on the basement. The 
lifting station will be connected to the Municipal Water Collector. All the drainage networks of the 
commercial units of the building under review will be conveyed to the existing lift station. In case the 
activity of operators requires the use of oil and fat separating wells, the construction of such devices 
and their connection networks will be carried out in the basement. 

Meteoric waters: The muddy water disposal system, in the absence of municipal sewage collectors 
dedicated to white waters, involves the construction of a rolling tub at the service of commercial 
buildings. It is expected that all the meteoric water of the roofs and the second rainwater of the 
external parking roads and squares can be conveyed into the tub. The disposal system foresees that 
the meteoric waters collected in the tank are disposed of through the injection into stagnant wells in 
the soil and through the partial conveyance in the Quintino Sella canal. 

Irrigation system: In the external area, an irrigation system is envisaged for irrigation type and 
dripping wing type for lawnmowers and trees / shrubs. The plant will be powered by a pumping unit 
connected to the storage tank and rainwater recovery. 

Fire Sprinkler and Hydrant System: A self-contained rainfall system with sprinkler head restraints will 
be built to protect each individual commercial unit and / or injected and inbuilt storage unit to the 
upper level of protection of structures. In the commercial activities of the Ground Plan and in the 
Basement Instrumentation there will be a manual shutdown facility. The fire extinguishing system will 
also provide the outside protection of the building with UNI 70-type column hydrants. 

Smoke and Heat Evacuation System UNI 9494-1: The project envisages the construction of a 
SENFC plant in accordance with UNI 9494-1 standards within each single commercial and / or 
delivery unit consisting of smoke and heat evacuators placed in the roof. Each unit is also equipped 
with an installation of an automatic opening system ENFC consisting of a control cabinet, electrical 
connection networks and an air intake system. The SENFC plant will be interfaced and controlled by 
the Smoke Detection and Fire Alarm. 

Electrical Lighting and Driving Force: Three-phase power supplies are foreseen for each commercial 
unit and for the automaker. The plant in question will include an electrical panel containing the 
general protection and the cable line to the back of the single commercial unit. The electrical units of 
the commercial units will be manufactured in accordance with CEI 64/8 art. 751.03.1.2 as for the 
most hazardous places in the event of a fire. For each commercial unit, a general electric panel is 
expected to be built on the surface of the sales area granted. The internal distribution of the single 
commercial unit may occur over the suspended ceiling (if present) or in sight. Illumination of 
commercial and car park surfaces is provided with LED lighting fixtures as foreseen by the latest 
energy efficiency guidelines. Commercial units will be provided with safety lighting, consisting of self-
powered lamps and security signs, as provided for in DPR 524/82. 

Telephony: The telephony system will consist of a dedicated cable and telephone lines placed on the 
ceiling of the basement to reach each commercial unit. 

Smoke and fire detection system: It is planned to create a Condominium facility and an independent 
plant within each commercial unit and / or delivery unit. The condominium system will be based on a 
detection plant installed within the condominium located on the basement, to which all field sensors 
will be connected, while the facilities of the individual commercial units will be built on the ground floor 
and each will refer to its detection centre. 

It is planned to install an emergency sound distribution system CEI 100-55 and UNI ISO 7240-19. 
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Veveri Shopping Park KPIs 

 

Energy demand and GWP (Global Warming Potential) 

Building before refurbishment Building after refurbishment 

 

Area Energy source kWh/m2 

ua/year 

Area Energy source kWh/m2 

ua/ year 

Heating and 
Warm water 

Gas Boiler 165.06 Heating and 
Warm water 

Air Heat Pump 18.80 

Cooling Air conditioner 29.71 Cooling Air conditioner 23.43 

Electricity Electricity Mix 147.36 Electricity Electricity Mix 26.00 

Photovoltaics  
(PV) 

-18.31 

Lighting Electricity Mix 36.48 Lighting Electricity Mix 85.95 

Total 378.61 Total 135.87 

*simulated data 

Primary energy non renewable

Heating 2; 0.00

-500.00 0.00 500.00 1000.00 1500.00 2000.00 2500.00

Building before refurbishment

Building after refurbishment

MJ/m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV CHP unit (electr.) Lighting

 

Global Warming Potential
Heating 2; 0.00

-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00

Building before refurbishment

Building after refurbishment

kg CO2-E./m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV Lighting CHP unit (electr.)

 

 

Weight per m2
 of materials in the refurbishment project:    1317 kg/m2 ua 

Annual potable water consumption for all uses:     1.39 m3 / m2 

Indoor CO2 concentration under normal operating conditions:   705 ppm 

Solid Waste collected for separate disposal:     100% 
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Palazzo Ricordi 

 

Position: Milano – Italy 

Owner of the building: Antonio Manuli Holdings 

Design team: Parisotto + Formenton Associati  -  F&M Ingegneria 

Developer:  Antonio Manuli Holdings 

Sustainability certificate: Leed  issued by Evotre srl 

Gross area: 5000 m² 

 

Palazzo Ricordi is a historic building, built in 
1880, and located in the centre of Milan. Since 
1920 it has been the headquarter of the well 
known Ricordi Society.  

Initially the building was 4 storeys high. After 
the Second World War (1948 to 1959), 
following heavy bombings that irretrievably 
damaged the wooden soles, the building was 
basically reconstructed and an additional 
storey was built: the fourth floor of the attic 
became a living area with a further top floor 
attic. 

From 2013 to 2015, the building has been 
subjected to a drastic restructuring that 
affected the entire building: the structure, the 
casing, the internal distribution and the entire 
heating, cooling and ventilation systems.  

Following the renovation Palazzo Ricordi is now a sustainable building, including a shopping centre 
and an offices area. The refurbishment followed two directives: to keep as much as possible the 
historical features of the building (wall partitions, interior structures and façade walls) and to make 
new interventions, preferring the use of natural materials, inserted in simple geometries. 

Thus, on the one hand, with the safeguarding of the existing structural system, about 90% of existing 
brickwork and structures were not intervened; on the other hand, for new entries, the choice was to 
minimize the number of materials, waste production and laying in operations. Materials and 
technologies of particular durability were favoured, such as stone flooring and wood for the main 
staircase. 

The use of substantially local materials (porphyry from Trentino, gray stone from Vicenza and gray 
granite from the Val Malenco) has allowed to reduce the transport costs and its relapse in the 
territory. 
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The strategy to preserve the former building 
has led to minimizing internal demolitions: 
only 10% of the existing one has been 
demolished. The wall structures, as well as 
the wooden cover - suitably adapted to the 
new function - were almost completely reused.  

The result is an absolutely contemporary 
building built in a late 19th century casing, 
fully respecting the peculiar architectural 
aspects. 

 

Retail space redistribution. 

Within the building, there is a reorganization of 
the retail space, which is developed on three 
storeys, through a new path connecting the 
various retail spaces. A new double cross-
linked staircase connects the ground floor, 
basement and mezzanine from which, through 
the central hole, you can have a vision of the 
entire commercial space underlined also by 
the zenital light of the new skylight. 

 

Technological Systems 

Technological Systems have been inspired by 
the particular geological conformation of 
Milan's very generous groundwater.  

Choosing to use geothermal energy allows to make use of large quantities of energy at very low cost 
and to reduce environmental impact. In the specific case, two water extraction wells from a depth of 
about 40 m were made and a re-entry shaft was also made too.  

Flood water is the vector by which to dissipate the heat of condensation in the summer phase and 
absorb it during the winter operation of the heat pump. The use of water as a means of heat 
exchange in air conditioning has the main advantage of reducing electrical power. 

The second important advantage of water condensation is the elimination of all external machines for 
the production of thermal refrigeration. With condensation water it is possible to install the heat 
pumps in enclosed rooms, in the specific case on the basement. This solution, in addition to providing 
less environmental impact, eliminates the main sources of external noise and all the problems 
associated with the circulation of large quantities of hot air outside in the summer season. Third, not 
least, is the steadiness of machine yields throughout the year. The choice to make two grip wells and 
one for yield guarantees the continuity of service of the plants. 
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Sustainability 

The new building saves over 35% of energy 
consumption by reducing 40% of CO2 
equivalent emissions. A result that sets 
Palazzo Ricordi as a class A building, 
according to the Italian energy classification, is 
the highest level, a goal hard to reach even in 
new buildings. 

Other actions aimed at improving the 
performance of the building were: 

- the realization of the bicycle parking 
area: it has been strategically placed 
inside, allocating a room with the 
vertical positioning of the bikes; 

- timed taps and double flow cassettes 
(resulting in 37% water saving); 

- the introduction into the internal perimeter walls of an insulator with a high insulation 
coefficient; 

- the refurbishment of original windows using selective glasses and insulating windows; 

- the natural lighting is maximized to cover over 90% of the regularly occupied spaces thanks to 
a good space distribution and the wide windows of the building. 

 

The construction site management applied a careful plan for reducing the impacts of construction 
activities and to use sustainable materials. The installation of the plants has been refined by an 
advanced commissioning process, which has been launched since the early stages of design and 
verified the installation, calibration and operation of all systems. 
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Palazzo Ricordi KPIs 

 

Energy demand and GWP (Global Warming Potential) 

Building before refurbishment : 

 

Building after refurbishment * 

 

These data are not available Area Energy source kWh/m2 

ua/ year 

Heating and Warm water Air Heat Pump 40.00 

Cooling Air conditioner 60.00 

 

Electricity 

 

Electricity Mix 10.00 

Photovoltaics (PV) 10.00 

CHP unit (electr.) 10.00 

Lighting Electricity Mix 30.00 

Total 160.00 

*simulated data 

Primary energy non renewable

Heating 2; 0.00

0.00 500.00 1000.00 1500.00 2000.00 2500.00 3000.00

Building before refurbishment

Building after refurbishment

MJ/m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV CHP unit (electr.) Lighting

 

Global Warming Potential
Heating 2; 0.00

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00

Building before refurbishment

Building after refurbishment

kg CO2-E./m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV Lighting CHP unit (electr.)

 

 

Weight per m2
 of materials in the refurbishment project:    5 kg/m2 ua 

Annual potable water consumption for all uses:     150 m3 / m2 

Indoor CO2 concentration under normal operating conditions:   not available 

Solid Waste collected for separate disposal:     80 % 
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Brikò Centre 

 

Position: Moncrivello – Vercelli - Italy 

Owner of the building: Roggero Giorgio - Bracco Annamaria 

Design team: Giuseppe Mento - Giovanni Ginepro 

Developer: Novax S.p.A. 

Sustainability certificate: Protocollo Itaca issued by iiSBE Italia 

Gross area: 11570 m² 

 

This retail centre is located in Moncrivello, not 
far from Vercelli. The previous building dates 
back to 2009. The refurbishment was made in 
the period from 2012 to 2014. 

The building is made up of a main structure, 
hosting the Brikò hobby shopping centre, 
made of concrete prefabricated structure and 
horizontal reinforced concrete slab panels with 
extruded granite finish.  

This main building is connected to other 
buildings hosting other shops and offices. In 
detail, we find steel and glass greenhouses, 
with blind parts in insulated steel panels, for 
sale of plants and garden furniture, the outside 
canopies in prefabricated structure, partly 
made of PSC-wires and part of steel, the 
annexed building in which other shops are 
located, made with a mixed steel structure and 
masonry bearing in blocks of white cement 
split and the new part of the factory, adjacent 
to the main entrance, where a smoke shop 
and the newsstand are located.  

Even this latter part of the building is made essentially with the same constructive modalities of the 
building where the public is involved, but the aspects of thermal insulation of the various structures 
have been more closely treated. 

The main building cover in PSC-wires is made of prefabricated elements, some of which are 
equipped with continuous skylights, consists of a 5 cm thick glass wool mat, with a polyurethane 
insulated panel of 10 cm thickness with pre-painted steel sheet. Externally, on the back of the 
building, there is an exhibition area for products and gazebo made with lightweight structures. 
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Access to retail area and complementary 
facilities by customers is provided through an 
entrance equipped with automatic doors. The 
same type of openings connects internal parts 
of the building and the exhibition areas. 

 

Technological Systems 

South Zone: it is equipped with its own 
Thermal Power Station, which has the task of 
producing hot water for heating sent to the 
Radiant Panel Plants that are drowned in the 
floor screed. Summer cooling, however, is 
carried out through a number of Air-
Conditioning Units (installed on the ceiling of 
the building), powered by a special refrigerated water produced by 3 Air Condensed Refrigerating 
Units located outside the building. 

These Hot Air units, always re-circulating the same air, are equipped with special air recirculation 
grids, while the corresponding air delivery is carried out with adjustable tilt nozzles. 

North Zone: it is equipped with a "Recirculated Air Heating / Cooling System" made through a specific 
roof top fitted internally with a condensed air-cooled unit and a supplementary heating module 
directly powered by methane gas. In order to "ensure the proper renewal of the indoor air as required 
by law", a special " Static Heat Recovering System" has been installed. The above system has been 
connected to the air recirculation duct and, by means of suitable motorized shutters, it is possible to 
control the expulsion of part of the indoor air and the consequent integration with external air. 

A photovoltaic system roof with peak power of about 400 kW is installed. The system covers the 
overall energy needs. 
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Brikò Centre KPIs 

 

Energy demand and GWP (Global Warming Potential) 

Building before refurbishment 
 

Building after refurbishment * 
 

Area Energy source kWh/m2 

ua/year 

Area Energy source kWh/m2 

ua/ year 

Heating and 

Warm water 

Gas Condensing 

Boiler 

155.91 Heating and 

Warm water 

Gas Condensing 

Boiler 

125.17 

Cooling Air conditioner 27.94 Cooling Air conditioner 12.37 

 

Electricity 

Electricity Mix 0  

Electricity 

 

Electricity Mix 0 

Photovoltaics (PV) - 62.40 

CHP unit (electr.) 1.12 CHP unit (electr.) 0.95 

Lighting Electricity Mix 62.11 Lighting Electricity Mix 62.11 

Total 247.07 Total 138.20 

*simulated data 

Primary energy non renewable

Heating 2; 0.00

-200.00 0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00

Building before refurbishment

Building after refurbishment

MJ/m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV CHP unit (electr.) Lighting

 

Global Warming Potential
Heating 2; 0.00

-10.00 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

Building before refurbishment

Building after refurbishment

kg CO2-E./m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV Lighting CHP unit (electr.)

 

 

Weight per m2
 of materials in the refurbishment project:    4.89 kg/m2 ua 

Annual potable water consumption for all uses:    0.33 m3 / m2 

Indoor CO2 concentration under normal operating conditions:   707 ppm 

Solid Waste collected for separate disposal:     100 % 
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Unieuro Cesano Boscone and Novara 

 

The two case studies that follow are different from the previous as their refurbishment covered only 
the systems and not the shell and was specifically aiimed to ensure greater energy efficiency. Before 
the refurbishment both buildings, in fact, stood out in the group of Unieuro shops for their very high 
energy consumes and costs 

 

UniEuro Cesano Boscone 

 

Position: Cesano Boscone – Milano – Italy 

Owner of the building: UNIEURO S.p.A. 

Design team: Conclima S.r.l. 

Developer:  Conclima S.r.l. 

Sustainability certificate: N/A 

Gross area:  3476 m² 

 

 

The building is a single structure for retail of 
electronic equipment, UniEuro brand. The 
structure consists of sales area, storage, 
common areas and offices. The average height 
of the sales area is 6 mt. 

The building was subjected to energy 
efficiency improvement since it was one with 
the highest consumption in the Unieuro chain 
of stores. 

Prior to the refurbishment, an energy audit was 
carried out to understand the costs and 
benefits of the intervention. 

 

Situation before intervention: 

Construction year 2006. Air conditioning system was composed of 16 roof top heat pump units. No 
regulation system and remote control were present. The AC unit had minimum outdoor air outlets. 

Lighting system made up of lighting fixtures with double neon 76V tubes. Altogether about 400 
luminaries were installed. 
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Performed refurbishment measures: 

Replacement of the 16 roof tops with two roof 
tops high efficiency units with heat pump, with 
CO2 probe and external air control. 
Thermodynamic recovery remotely interfaced. 

Replacement of all traditional lamps with 
dimming luminaries. 

Presence sensors were installed in the 
warehouse, office and common spaces. 

A building automation system was installed to 
control each part of the building with higher 
energy consumption. 

The building automation system allows: 

- to monitor the temperature and change 
it according to external temperatures; 

- to control shutdown and start up of the 
system; 

- to control the intake of treated outdoor 
air; 

- to bypass the CO2 detector to manually 
adjust the external air damper (free 
cooling); 

- to dimming the lighting system based 
on different scenarios, cleaning, shopping centre opening, greater / lower access of 
customers. At opening times, light detectors adjust the intensity based on set minimum and 
maximum values. 

 

Based on the daily data received remotely by the system, the technical management was able to 
gradually increase the savings, increasing comfort for customers and workers and achieving a 35% 
saving on building’s consumption. 
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Unieuro Cesano Boscone KPIs 

 

Energy demand and GWP (Global Warming Potential) 

Building before refurbishment 
 

Building after refurbishment * 
 

Area Energy 

source 

kWh/m2 

ua/year 

Area Energy source kWh/m2  ua/ 

year 

Heating and 

Warm water 

Gas Boiler  Heating and 

Warm water 

  

Cooling Air 

conditioner 

  

Cooling 

Brine Heat Pump 58.00 

   Air conditioner 58.00 

 

Electricity 

Electricity 

Mix 

  

Electricity 

 

Electricity Mix  

Photovoltaics (PV)  

  CHP unit (electr.)  

Lighting Electricity 

Mix 

318,00 Lighting Electricity Mix 74.00 

Total 318,00 Total 187.00 

*simulated data 

Primary energy non renewable

Heating 2; 0.00

0.00 500.00 1000.00 1500.00 2000.00 2500.00 3000.00

Building before refurbishment

Building after refurbishment

MJ/m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV CHP unit (electr.) Lighting

 

Global Warming Potential
Heating 2; 0.00

0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00

Building before refurbishment

Building after refurbishment

kg CO2-E./m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV Lighting CHP unit (electr.)

 

 

Weight per m2 of materials in the refurbishment project:    2.14 kg/m2 ua 

Annual potable water consumption for all uses:     not available 

Indoor CO2 concentration under normal operating conditions:   not available 

Solid Waste collected for separate disposal:     98 % 
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Unieuro Novara 

 

Position: Novara – Italy 

Owner of the building: UNIEURO S.p.A. 

Design team: Conclima S.r.l. 

Developer:  Conclima S.r.l. 

Sustainability certificate: N/A 

Gross area:  2973 m² 

 

Performed refurbishment measures: 

The previous air conditioning system has been 
replaced by a new one made of a high 
efficiency rooftop unit with heat pump with hot 
water battery powered by thermal station. 

The previous lighting system was made up of 
traditional lighting technology, neon tubes with 
dual 56 + 56V ceiling lights. After the 
refurbishment all common areas are controlled 
by presence sensors and a dimming lighting 
system was installed. 

A building automation system was installed to 
control each part of the building with higher energy consumption. The building automation system 
allows: 

- to monitor the temperature and change 
it according to external temperatures; 

- to control shutdown and start up of the 
system; 

- to control the intake of treated outdoor 
air; 

- to bypass the CO2 detector to manually 
adjust the external air damper (free 
cooling); 

- to dimming the lighting system based 
on different scenarios, cleaning, 
shopping centre opening, greater / 
lower access of customers. At opening times, light detectors adjust the intensity based on set 
minimum and maximum values. 
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Several elements contributed to the current energy efficiency performances: 

- the highly innovative materials and technology used for renovation 

- continuous consumption monitoring through the ad hoc building automation control system 

- the monthly reporting used to control and improve the building's energy performance 
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Unieuro Novara KPIs 

 

Energy demand and GWP (Global Warming Potential) 

Building before refurbishment 
 

Building after refurbishment * 
 

Area Energy 

source 

kWh/m2 

ua/year 

Area Energy source kWh/m2  ua/ 

year 

Heating and 

Warm water 

Gas Boiler  Heating and 

Warm water 

  

Cooling Air 

conditioner 

  

Cooling 

Brine Heat Pump 33.00 

   Air conditioner  

 

Electricity 

Electricity 

Mix 

  

Electricity 

 

Electricity Mix 16.00 

Photovoltaics (PV)  

  CHP unit (electr.)  

Lighting Electricity 

Mix 

156.00 Lighting Electricity Mix 88.00 

Total 156.00 Total 137.00 

*simulated data 

Primary energy non renewable

Heating 2; 0.00

0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00

Building before refurbishment

Building after refurbishment

MJ/m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV CHP unit (electr.) Lighting

 

Global Warming Potential
Heating 2; 0.00

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00

Building before refurbishment

Building after refurbishment

kg CO2-E./m2 ua/year

Heating 1 Heating 2 Cooling 1 Cooling 2 E lectricity PV Lighting CHP unit (electr.)

 

 

Weight per m2
 of materials in the refurbishment project:   not available 

Annual potable water consumption for all uses:     not available 

Indoor CO2 concentration under normal operating conditions:   not available 

Solid Waste collected for separate disposal:     86 % 



 

 

 

 

 

42 

 

D7.6 Award ceremony on sustainable shopping malls 

Conclusions 
 

The organization of the shopping malls award was a constructive and stimulating experience that 

allowed the consortium to enter in contact with several cases of shopping malls having a high 

sustainability level. However, the consortium is fairly sceptical about its replicability, as similar awards 

are already organized (by several years) by other category associations, such as the International 

Council of Shopping Centers (ICSC). Furthermore, there are already international events (such as 

MAPIC fair - the international retail property trade show) where relevant players gathers to present 

notable achievements in this sector. 

On the other hand, the quick and concise assessment method developed by CommONEnergy – 

described in this report – represents an innovative process that might be used as checklist in design 

processes.  
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This document has been produced in the context of the CommONEnergy Project. 

The research leading to these results has received funding from the European Community's

Seventh Framework Programme (FP7/2007-2013) under grant agreement n°608678.

All information in this document is provided "as is" and no guarantee or warranty is given

that the information is fit for any particular purpose. The user thereof uses the information at

its sole risk and liability. For the avoidance of all doubts, the European Commission has no

liability in respect of this document, which is merely representing the authors view. 

SBChallenge

Project Datasheet



CommONEnergy

RE-CONCEPTUALIZE SHOPPING MALLS FROM CONSUMERISM TO ENERGY CONSERVATION

The EU-funded project CommONEnergy will turn highly energy consuming shopping centres into temples of 

energy conservation. It gathers 23 partners representing various industry stakeholders, as well as research 

and academia from ten European countries.

Overview

The CommONEnergy Sustainable Building Challenge is a competition for renovated high performance 

shopping centres organised in the context of the FP7 European project CommONEnergy. The objective of the 

competition is to identify and award the European best practices for retrofitted shopping centres to provide 

examples useful for future renovations, targeted to improve the sustainability of retail buildings.

The SBChallenge competition is managed by iiSBE, the International Initiative for a Sustainable Built 

Environment, through its European chapter iiSBE Italia. iiSBE organised similar events since 1998 in the 

context of the Sustainable Building world conferences co-hosted with UNEP, CIB and FIDIC. The competition 

will be supported by CESBA (Common European Sustainable Built Environment Assessment), the European 

initiative for the harmonization of building assessment systems in Europe.

Introduction



The SBChallenge competition

The CommONEnergy SBChallenge will award the two most sustainable and energy efficient buildings as Best 

Sustainable Shopping Centres. The competition is addressed to recently renovated shopping centres, 

assessed with a recognised sustainability protocol. The competition is articulated in two categories:

Iper: buildings with a gross area > 5.000 m²

Super: buildings with a gross area between 500 m² and 5.000 m²

How to participate

To enter the shopping centre in the competition, it is requested to fill out this document, the SBChallenge 

Project Datasheet. The Project Datasheet includes the CommONEnergy Performance Card, which describes 

the building’s performance with regards to 6 Key Performance Indicators (KPIs) selected from the CESBA 

European KPIs (European Passport).

All participants have to fill in the General information sheet and the Performance Card (1st stage 

information sheet) assessing the value of the 6 KPIs on the base of the building’s actual (and/or simulated)

performance. The Performance Card will allow to compare the performances achieved by the shopping 

centres participating to the competition. 

To prepare your Project Datasheet, please fill in the green fields in the two sheets mentioned above (General 

Information and 1st stage information). The Primary Energy (non renewable) and Global Warming Potential

will be automatically calculated (in sheet PEnr_GWP_Results). If you have both measured and simulated data, 

please fill out the Datasheet twice.

Note:

This document shall be accompanied by a Sustainability Assessment Report. The Assessment Report shall 

summarise in a few pages the performances evaluated by the assessment system used and the results. Any 

existing such document can be submitted.

Full competition rules can be downloaded from the CommONEnergy website.

Information



Why participate?

The selection of a shopping centre in the CommONEnergy SBChallenge competition and subsequent 

presentation or award at the final event can bring many benefits, including:

the opportunity to reach a wide public, becoming a best practice in Europe through wide dissemination in 

journals, publications, national and local conferences;

the opportunity to learn about sustainable retrofitted shopping centres in Europe;

the opportunity to compare the performance of your shopping centre with other best practices in comparable 

formats, and vice versa.

Selection criteria for the award

Recently renovated shopping centres with a gross area over 500 m
2
;

Provision of a fully compiled Project Datasheet and Sustainability Assessment Report based on a recognised 

sustainability assessment system;

The buildings’ selection will be based on the performance (KPIs and assessment results) achieved, the 

innovation of the retrofit solutions and strategies, the architectural quality, the quality of the refurbishment 

process (e.g. adoption of integrated design);

The selection will also be based on the replication potential of the implemented renovation solutions;

Preference will be given to projects with operating data under occupied conditions for a minimum period of 

three years.

Award



Name of the building

Owner of the building

Developer of the building

Design team

City Type of shopping center

Country

Gross area inc below ground

[m²] [m²]

Net useable area 

Solar Irradiation

Spain

ua: net usable area (i.e. exclude: ext. walls, vertical structure, 

ducts, corridors, exit stairs, balconies, elevators etc.) [m²]

Heating degree-days Cooling degree-days

Gross area above ground

Stories above ground Average occupancy

General information



Assessment report filename
1

Functional pattern filename
2

Contact data Sustainability Assessor

Building layout filename

Please remove the images above and provide 

some nice pictures of your building

1: The Assessment Report shall summarise in a few pages the performances 

evaluated by the assessment system used and the results. Any existing such 

document can be submitted.

2: Describe the typical working hours on daily/weekly/monthly basis as 

appropriate.

2000 kWh/m2/year

Refurbishment measures (planned and executed)

Description of the building (include shell, systems)



1. and 2. Energy demand and GWP (note: PEnr and GWP calculated automatically in next sheet)

Area energy source kWh/m2 ua/ year Area energy source kWh/m2 ua/ year

District heating Biomass Boiler

Air conditioner Air conditioner

Electricity Mix Electricity Mix

PV PV

CHP unit (electr.) CHP unit (electr.)

Lighting Electricity Mix Lighting Electricity Mix

0,00 0,00

Energy Savings n.a.

Simulation x

Measured

3. Total weight of materials in the project

kg/m2 ua

4. Annual potable water consumption for all uses 

m3/m2 ua/ year

5. Indoor CO2 concentration under normal operating conditions 

ppm

6. Solid Waste collected for separate disposal 

% on weight

Ccalculate or measure a representative value of the indoor CO2 concentration on an average attendance day; the CO2 concentration shall 

be defined as the difference between the indoor and outdoor concentrations calculated or measured simultaneously

Calculate the total solid waste produced by the shopping mall, and the percentage of such waste that is collected for separate disposal by 

type (e.g. organic waste, paper, plastic, glass, batteries, electronics, etc)

Building before refurbishment Building after refurbishment

Total

Electricity

Heating and 

Warmwater

Heating and 

Warmwater

Cooling Cooling

Electricity

Total

Consider all materials used in the retrofit project, and divide for the net usable area the building that is affected by the retrofit

Consider all potable water consumption, including bathrooms, kitchens, food courts, irrigation, cleaning, etc.

First Stage Information



Area

PEnr

[MJ/m2 ua/year]

GWP

[[kg CO2-E./m2 ua/year] Area

PEnr

[MJ/m2 ua/year]

GWP

[[kg CO2-E./m2 ua/year]

0,00 0,00 0,00 0,00

0,00 0,00 0,00 0,00

0,00 0,00 0,00 0,00

0,00 0,00 0,00 0,00

0,00 0,00 0,00 0,00

0,00 0,00 0,00 0,00

0,00 0,00 0,00 0,00

Lighting 0,00 0,00 Lighting 0,00 0,00

Total 0,00 0,00 Total 0,00 0,00

Environmental Savings n.a. n.a.

Building before refurbishment Building after refurbishment

Electricity

Heating and 

Warmwater

Heating and 

Warmwater

Cooling Cooling

Electricity

First Stage Information

Heating 2; 0,00

0,00 0,20 0,40 0,60 0,80 1,00

Building before refurbishment

Building after refurbishment

MJ/m2 ua/year

Primary energy non renewable

Heating 1 Heating 2 Cooling 1 Cooling 2 Electricity PV CHP unit (electr.) Lighting

Heating 2; 0,00

0,00 0,20 0,40 0,60 0,80 1,00

Building before refurbishment

Building after refurbishment

kg CO2-E./m2 ua/year

Global Warming Potential

Heating 1 Heating 2 Cooling 1 Cooling 2 Electricity PV Lighting CHP unit (electr.)



SBuilding Challenge
Competition Rules, v. 02-2017

Overview

The CommONEnergy Sustainable Building Challenge is a competition for renovated 
high performance shopping centres organised in the context of the FP7 European 
project CommONEnergy. The objective of the competition is to identify and award 
the European best practices for retrofitted shopping centres to provide examples 
useful for future renovations, targeted to improve the sustainability of retail buildings.

The SBChallenge competition is managed by iiSBE, the International Initiative for a 
Sustainable Built Environment, through its European chapter iiSBE Italia. iiSBE or-
ganised similar events since 1998 in the context of the Sustainable Building world 
conferences co-hosted with UNEP, CIB and FIDIC. The competition will be supported 
by CESBA (Common European Sustainable Built Environment Assessment), the Eu-
ropean initiative for the harmonization of building assessment systems in Europe.

The SBChallenge competition

The CommONEnergy SBChallenge will award the two most sustainable and energy 
efficient buildings as Best Sustainable Shopping Centres. The competition is ad-
dressed to recently renovated shopping centres, assessed with a recognised sus-
tainability protocol. The competition is articulated in two categories:

• Iper: buildings with a gross area > 5.000 m2

• Super: buildings with a gross area between 500 m2 and 5.000 m2

How to participate

To enter the shopping centre in the competition, it is requested to fill out the SB-
Challenge Project Datasheet. The Project Datasheet includes the CommONEnergy 
Performance Card. This describes the building’s performance with regards to 6 Key 
Performance Indicators (KPIs). The indicators have been selected from the CESBA 
European KPIs (European Passport).



All participants have to provide the Performance Card assessing the value of the 6 
KPIs on the base of the building’s actual (and/or simulated) performance. The Per-
formance Card will allow to compare the performances achieved by the shopping 
centres participating to the competition. 

The baseline information required in the Project Datasheet is: 

• Names of owner, developer and principal design team members;
• Type of Shopping Centre;
• City and country location;
• Heating degree-days and cooling degree-days;
• Gross area above ground, m2;
• Gross area including below-ground area, m2;
• Number of stories above ground;
• Estimated population during normal operating conditions;
• Description of the building (including shell and technical installations);
• Description of refurbishment measures (focusing on strategies for building’s 

sustainability and energy efficiency);
• Assessment report (attached file);
• Functional pattern (attached file);
• Building layout (attached file).

The SBChallenge Key Performance Indicators are:

1. Non-renewable primary energy for all operating end uses, before and after 
refurbishment [MJ/m2 ua per year]; 

2. Global Warming Potential from delivered energy for all operating end uses, 
before and after refurbishment [kg CO

2
-EQ/m2 ua per year]; 

3. Total weight of materials in the project [kg/m2 ua]; 
4. Annual potable water consumption for all uses [m3/m2 ua per year]; 
5. Indoor CO

2
 concentration under normal operating conditions [ppm];

6. Solid Waste collected for separate disposal (% on weight)
Note: ua is the net useable area (i.e. exclude: ext. walls, vertical structure, ducts, 
corridors, exit stairs, balconies, elevators etc.) 

Practical information

• All requested information (baseline and KPI) is provided through the Data-
sheet;

• The Datasheet includes instructions for KPI calculation and provides the au-
tomatic assessment of PEnr and GWP;

• If both actual and simulated data are available, please provide the Datasheet 
twice, once for each information set;

• The Assessment Report shall summarise in a few pages the performances 
evaluated by the assessment system used and the results. Any existing such 
document can be submitted;

• Submission deadline: 30 April 2017;
• Submit your Datasheet and Assessment Report as attachments via email to 

sbchallenge@iisbeitalia.org

mailto:sbchallenge%40iisbeitalia.org?subject=CommONEnergy%20SBChallenge%20submission


Award

The SBChallenge Jury will identify the Top 10 shopping centres and will indicate the 
winner for each of the two categories by May 2017.

The award ceremony will take place in Brussels on the 7th September 2017, in a high 
profile event attended by key stakeholders at European level.

The two winners will be presented through the projection of electronic presentations 
and posters in a dedicated session held at WSBE17 Hong Kong. A publication about 
the award will also prepared and disseminated in Europe.

All information submitted will remain the property of the proponent, but the pro-
ponent(s) will have to agree upon submission for CommONEnergy SBChallenge 
organizers to make subsequent non-commercial use of the information on the Com-
mONEnergy websites and the award publication.

Selection criteria for the award

• Recently renovated shopping centres with a gross area over 500 m2;
• Provision of a fully compiled Project Datasheet and Sustainability Assessment 

Report based on a recognised sustainability assessment system;
• The buildings’ selection will be based on the performance (KPIs and assess-

ment results) achieved, the innovation of the retrofit solutions and strate-
gies, the architectural quality, the quality of the refurbishment process (e.g. 
adoption of integrated design);

• The selection will also be based on the replication potential of the imple-
mented renovation solutions;

• Preference will be given to projects with operating data under occupied con-
ditions for a minimum period of three years.

Questions?

For clarifications about the process, or support on providing the requested data 
and information, contact us at sbchallenge@iisbeitalia.org

mailto:sbchallenge%40iisbeitalia.org?subject=CommONEnergy%20SBChallenge%20submission


The competition in a nutshell
The CommONEnergy SBChallenge will award the two most sustainable and energy 
efficient buildings as Best Sustainable Shopping Centres. The competition is 
addressed to recently renovated shopping centres, assessed with a recognised 
sustainability protocol. The competition is articulated in two categories:

 3  Iper: buildings with a gross area > 5.000 m2

 3 Super: buildings with a gross area between 500 m2 and 5.000 m2

CommONEnergy

Sustainable
Building Challenge:
a competition for  
shopping centres

 3 to award European best practices on retrofitted shopping centres 

 3 to provide examples useful for future renovations 

 3 to improve the sustainability of retail buildings

Interested participants shall fill in the Project Datasheet, which includes basic 
information on the building and the CommONEnergy Performance Card (6 KPIs), 
and submit a Sustainability Assessment Report. 

The CommONEnergy SBChallenge technical commission will support participants in 
preparing the requested information. 

The SBChallenge Jury will evaluate the Project Datasheets and Assessment Reports 
provided for each shopping center, identify the Top 10, and will award a winner for 
each of the two categories.

All shortlisted projects will be presented during CommONEnergy’s Final Conference, 
September 7, 2017 in Brussels. The two winners will be presented at the high-level 
event WSBE17 Hong Kong, 5-7 June 2017. A publication presenting the best cases 
will also be prepared and disseminated in Europe to showcase good practices.



Key deadlines
 3 Launch event of the competition: 23 June 2016 @ CESB16

 3 Submission of Project Datasheets and Assessment 
Reports: 30 April 2017

 3 Notification of winners per category: 31 May 2017

 3 WSBE17 Hong Kong presentation: June 2017

 3 Final conference and Award ceremony: 7 September 2017



Why participate?
The selection of a shopping centre in the CommONEnergy SBChallenge competition 
and subsequent presentation or award at the final event can bring many benefits, 
including:

 

the opportunity to reach a wide public, becoming a 
best practice in Europe through wide dissemination in 
journals, publications, national and local conferences;

 
the opportunity to learn about sustainable retrofitted 
shopping centres in Europe;

 
the opportunity to compare the performance of 
your shopping centre with other best practices in 
comparable formats, and vice versa.







Download the full rules  
and the Project Datasheet 
on the CommONEnergy SBC website

 
questions? contact us: sbchallenge@iisbeitalia.org

The CommONEnergy project has received funding from the 
European Union Seventh Framework Programme  
(FP7/2007-2013) under grant agreement No 608678.



http://commonenergyproject.eu/award.html
mailto:sbchallenge%40iisbeitalia.org?subject=CommONEnergy%20SBChallenge%20question
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