
An integrated methodology 
for design, construction and 
operation of buildings

Donato Zangani / RINA /



 Trends & Megatrends: energy efficiency, a top priority

 Energy efficiency market: outlook on 2017

 NEED4B project at a glance

 An integrated methodology for design, construction and operation of buildings

• The approach: change of mind

• The innovative approach and related mechanisms

• Implementation at demo sites

Main Aspects



• Climate policy decisions change the 
building planning regulations

• Modern climate control technologies 
improve room air

• Sustainable building projects connect 
functionality, aesthetics and ecology

• Demographic change alters room 
concepts

• Energy efficiency, sustainability and 
comfortable living take centre stage in 
2017



Global buildings sector 
end-use energy 
consumption, 2005-30, 
source: IEA Market 
Report 2016

Global incremental 
investment in energy 
efficiency by sector, 
2015 source: IEA 
Market Report 2016

Global incremental energy efficiency investment
in buildings, including appliances and lighting, has
been increasing and was USD 118 billion in 2015.
Total spending on energy efficient products and
services in buildings worldwide was USD 388
billion in 2015.



1/2/2012 –
31/1/ 2018

9,5 M€ 5,7 M€

“This project has received funding from 
the European Union’s Seventh 

Programme for research, technological 
development and demonstration under 

grant agreement No [285173]”.



< 60 kWh/m2 year 
65% energy reduction

2 years monitoring

Cost-effective 
energy 

efficient 
solutions 

integration

BELGIUM
Mons
219 m2

Residential 
passive house

TURKEY
Istanbul
17.756 m2

University 
faculty

SWEDEN
Borås & Varberg
314 m2

Pre-fabricated 
wooden framed 
villas

ITALY
Lecce
5.214 m2

Tertiary 
Building

23.500 m2 to be best practice example in the 
European Construction sector

Validation in 5 demo sites

Key aspects

• Open and easily replicable methodology for designing, 
constructing and operating very low energy new buildings

• 4 demonstration sites that validate and refine this methodology
Main Objectives

interaction 
with the 

stakeholders 

Different climatic zones, several 
typologies and uses of buildings





The approach



The Optimization Mechanism 
enables the EET to understand 
what has to be taken into 
account and when, during the 
project of new low energy 
buildings

The Prioritization Mechanism 
enables the EET to understand 
how (with respect to the 
identified clients’ needs (both 
mandatory and “nice to have”)) 
and which priorities are to be 
assigned in the new low 
energy building project.

The workflow



The Optimization Mechanism

- Temporal row -> duration
- Recommendations (typology, description)
- Link among recommendations
- Documents and stakeholders involved

• Involvement of all key stakeholders
• Preliminary identification of key

stakeholders
• Development of a detailed and early

cost structure
• Preliminary schedule of performance

and alliance or incentives

• Selection of materials and equipment
whose manufacturers involve less
impact and costs

• Feasibility analysis of RES based on the
location

Recommendations for low energy
buildings, taking into account:
• Building structure and envelope
• Local energy generation and integration
• Energy distribution and ICT integration
• Water and waste management
• Envelope related strategies and

technologies
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User requirements identification and 
rank
- Identify the users and their needs  

(must/nice to have) 
- User requirements relevance 

assessment on a scale from 1 (low) 
to 5 (high) Criteria for user need 
"Priority" assessment (1-5):  

1= Less important 
2= Not essential to have
3= Good to have 
4= Very good to have 
5= Mandatory

The Prioritization Mechanism
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Technical recommendations:
- Identification, from the Optimization Mechanism of 

the main recommendations to be taken into 
account according to the building phase (namely 
Design, Construction and Operation & 
Maintenance)

2

The Prioritization Mechanism



31 2

The Prioritization Mechanism
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SWOT: main barriers and future opportunities

STRENGHTS WEAKNESSES

 Potentially replicable to all new low energy buildings

design, construction and Operation & Maintenance

(O&M).

 Integrated with other methodologies (IPD, BIM,

LCA/LCC).

 Holistic methodology that takes into account the

overall new low energy buildings supply chain along

design, construction and O&M phases.

 Free and open source; the methodology can be used

by every kind of stakeholders active in the new low

energy buildings design, construction and O&M.

 Difficulties to manage a huge amount of information
from different sources.

 Difficulties to find the right level of detail that
guarantee the development of an open and
integrated methodology while ensuring at the same
time to take into account the specific building
parameters (climate zone, building type, etc.) that
affect the final performance.

 Risk of not being user friendly or readable for the
users.

OPPORTUNITIES THREATS

In the context of new low energy buildings design,

construction and operation & maintenance (O&M), the

NEED4B methodology represents an added value for the

widespread of low energy buildings way of designing,

constructing, operating and maintaining by collecting

general as well as tailored recommendations meant to be

useful and helpful for all the stakeholders involved in the

construction sector. Opportunity to develop a tool based

on the NEED4B methodology.

 A change of mind in the way of design new low

energy buildings is difficult and slow. Construction

sector is very conservative and new methodologies

such as BIM, IPD LCA&LCC are difficult to be

implemented at the beginning, among stakeholders

not used to their application.

 Different regulations and requirements for the same

building typology in different countries. Methodology

should find the proper level of detail in order to be

applicable all over Europe.



Lesson learnt and future opportunities

Lesson learnt:
• The approach of having a restricted group of people, namely the Energy Efficiency 

Teams (EETs), involved in the implementation of the methodology and in the 
management of all the stakeholders working in the construction sector, has been 
validated and has been considered successful

• The NEED4B handbook collects those recommendations that were considered most 
important (prioritized in the Pareto diagram) in all the 5 demo sites for each building 
phase (Design, Construction, Operation & Maintenance): these almost 30 Advises 
summarizes the key findings the NEED4B consortium makes to the scientific and 
business community involved in energy efficient projects to encourage others to 
capitalize on the NEED4B experience

• The results from the validation of the NEED4B methodology at the different pilots, 
considering different EETs, demonstrated that it is necessary to fulfill not only 
energetic recommendations to have a new low energy building but also technical and 
economic aspects shall be taken into great account

Future opportunities:
• Refinement of the methodology for training, consultancy and dissemination activities
• Creation of tool based on the NEED4B methodology

“This project has received funding from the European Union’s Seventh Programme for research, technological development and 
demonstration under grant agreement No [285173]”.
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