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Introduction

The building sector is the largest consumer of energy in Europe, accounting for nearly 40% of

the total consumption (EPBD 2010/31/EU). 2030 European Energy [COM(2014)16Final] and

Energy Roadmap 2050 [COM(2011) 885 final], strongly requires more focus on the energy

efficiency on housing sector. The Directive 2014/24/EU on public procurement, requires that all

member states introduce electronic means to exchange information and communication in

procurement procedures. The integrated approach of the Net-UBIEP project, based on BIM,

integrated with energy performance requirements, will be key to solve all the problems in a

more effective and efficient manner. The project proposes BIM Qualification Models integrated

with energy competences, to widespread a better comprehension of energy issues along all the

value chain of building industry so that both existing and new building will have better energy

performances.

Article presents the process of identification of specific energy BIM competences for each

target group needed to implement BIM models during the whole building life cycle. Data for

analysis was gathered by use of direct and indirect observation and experiences of construction

sector experts. During the project the integrated BIM Qualification Models will be validated by

stakeholders and proposed for standardization to find a broader acceptance at European and

international level through regulatory organizations (CEN/ISO).



Net-UBIEP partners

• ENEA - Italy

• CSA - Italy
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• UVS - Slovakia
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• EGLC - Estonia

• TUT - Estonia
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Net-Ubiep aims

1. To increase energy performance of buildings by 
stimulating and  increasing the use of BIM during the 
life cycle of a building. 

2. To learn how to use simulation to find the best 
solutions on different materials and components. 

3. To use BIM to decrease the environmental impact 
throughout the construction, management, 
maintenance, refurbishment and eventually the 
demolishment of a building. 



Net UBIEP: 

technologies and people

• To properly introduce BIM for energy performance 
evaluations, all professionals and technicians which 
participate in the building process must be aware of 
their role of collecting, managing and storing all 
required  information. 

• Each technician, public officer, designer, constructor, 
facility manager, supplier, etc, should understand which 
information they manage  could potentially be used by 
any other actor.  

• it is important that all the different actors use the same 
language, dictionaries and  data structures.



Net-UBIEP target groups

Four target groups have been selected according to their role in 
current building processes,

• Public Administrations, 

• Professionals (Engineers/Architects), 

• Technicians (Installers/Maintainers), 

• Tenants/Owners/Building Administrator



Net UBIEP tools

• Three dimensional matrix with the following 

descriptors:

– Competences 

– Target groups 

– Phases of the building life cycle.

• BIM Training schemes for the different target 

groups in each of the seven participating 

countries.



BIM qualification models



Net-UBIEP output

• Qualification Models to overcome the gap of energy 
performance competences in  existing building professions. 
Each BIM Qualification Model will be composed of:
– BIM Training Scheme 

– BIM Qualification and/or Certification Scheme.

• Development of at least six professional profiles: 



Why action needed?

• The building sector is the largest consumer of energy in 
Europe, accounting for nearly 40% of the total 
consumption (EPBD 2010/31/EU). 

• 2030 European Energy [COM(2014)16Final] and Energy 
Roadmap 2050 [COM(2011) 885 final], strongly 
requires more focus on the energy efficiency on 
housing sector. 

• The Directive 2014/24/EU on public procurement, 
requires that all member states introduce electronic 
means to exchange information and communication in 
procurement procedures. 



Expected results

• To propose the BIM Qualification Models integrated with energy 

competences, to widespread a better comprehension of energy issues 

along all the value chain of building industry so that both existing and new 

building will have better energy performances.

• During the project, the “integrated” BIM Qualification Models will be 

validated by stakeholders and proposed for standardization to find a 

broader acceptance at European and international level through 

regulatory organizations (CEN/ISO).

• The integrated approach of the Net-UBIEP project, based on BIM, 

integrated with energy performance requirements, will be key to solve all 

the problems in a more effective and efficient manner. 



Methods



Methods

• Target groups, or stakeholders, structured and mapped using 

influence-interest matrix.

• To define the competences and learning outcomes, different 

data for analysis was gathered by use of direct and indirect 

observations, interviewing of construction sector experts, and 

analysis of experience of other related projects.

• Decision tree model was used to structure of specific energy 

BIM competences for each target group. 

• 3D matrix used for mapping of competences.

Presented approach illustrates the process of identification of

specific energy BIM competences for each target group needed

to implement BIM models during the whole building life cycle.



Mapping of target groups

• Interest groups, or stakeholders, who participate in building 

life-cycle processes, have different influence on processes. 

Figure 1 depicts the main key stakeholders on different level 

participating in building life-cycle processes. 

Figure 1. Mapping of key stakeholders.



Mapping of target groups

The research of Risholtn and Berker [12] revealed that private

building owners are a key group to increase the building energy

efficiency rates. The analysis of the effect of domestic occupancy

profiles on the energy performance revealed that type and size

of household have influence on the energy demand [11].

Building owners if are conscious consumers or have knowledge

succeed in saving energy, therefore relevant and reliable advice

is crucial and can get homeowners to realize energy savings.



Definition of priority BIM use cases



The structure of the decision tree model



The structure of the decision tree model

The extract from the decision tree model



Mapping of technologies and

interdisciplinary competences

ER ENERGY REDUCTION

ER1 Insulation

ER2 Air tightness building

ER3 Micro climates

ER4 Envelope systems

ER5 Hot water systems

ER6 Window and/or glazing systems

ER7 Heating and cooling emission systems

ER8 Electric heating systems

ER9 Artificial lighting systems

ER1

0
Ventilation systems

EP
ENERGY PRODUCTION (on-site and nearby renewable energy production and off-

site renewable energy)

EP0 Heating and Cooling GENERAL

EP1 Geothermal energy systems

EP2 Biomass energy production

EP3 Biogas energy production

EP4 District heating and cooling

EP5 Planning and design of heat pump installations

EP6 Solar power systems for electricity generation

EP7 Solar absorption cooling

EP8 Solar thermal energy systems  for domestic hot water and/or heating generation

EP9 Mini wind power generation

EP10 Combined Heat and Power (CHP) generation

IS INTERDISCIPLINARY competencies

IS1 Communication 

IS2 Information management

IS3 Collaboration

IS4 Quality assurance

IS10 Economics

IS11 Procurement

IS SUSTAINABLE INTEGRATED DESIGN

IS5 Sustainable architectural design

IS6 Integrated design

IS7 Sustainable building materials

IS8 Sustainable installation materials

IS9 Environmental (indoor) quality



Mapping of BIM use cases with

competences



Definition of the competence levels

Competencies on energy performance are mapped to the defined target groups, public

administration, professionals, technicians and owners. To do so, NET-UBIEP uses the

earlier work of the PROF/TRAC-project. In PROF/TRAC for each NZEB technology a

qualification scheme is developed, which describes needed competencies that are

needed in NZEB projects. The technologies and interdisciplinary competencies are based

on the outcomes of the competencies mapping, performed in PROF/TRAC. Also, the

needed competencies levels for each work field are based on the outcomes of the

competencies mappings by experts. Based on the minimum required competencies level

for a work field, the corresponding competencies can be found in the table of each

technology.

0 Not applicable / no knowledge and competencies required 

1 
Has little knowledge and competencies with respect to the relevant field / technology (mostly outside the 

own field of expertise). Understands basic principles and is able to take part in project team discussions 

2 

Understands basic knowledge and has practical competencies within the field / technology, is able to solve 

simple problems by selecting and applying basic methods, tools, materials and information (mostly outside 

the own field of expertise) 

3 
Has comprehensive, factual and theoretical knowledge and competencies within the field / technology, is 

capable of solving standard problems within the field 

4 
Has advanced knowledge involving a critical understanding of theories and principles and competencies, 

required to solve complex and unpredictable problems in the field and is aware of the boundaries 

5 
Has specialized knowledge and problem-solving competencies, partly at the forefront of knowledge in the 

field, in order to develop new knowledge and procedures and to integrate knowledge from different fields 

 



Defining competency levels for target

groups

Expert assessment



Agreed levels of competences



3D matrix used for mapping of

competences




