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1 Executive Summary

The report D6.9 introduces the estimated impact of BIMEET project. Monitoring of energy
related impact of the activities and results is executed with help of two performance indicators
introduced in the Description of Work (DoW) of BIMEET project: (1) Saving of primary energy
through energy renovations and (2) increasing use of renewable energy sources in energy
renovation projects.

The energy related impact is monitored based on impact estimation strategy and the calculation
formula introduced in BIMEET DoW, taking participants of BIM-EE- trainings as starting point.
By learning new skills and competence on BIM- and EE- processes with related tools, the
professionals can take advantage of benefits of integrated building information management in
a building or renovation project.

Estimation and forecasting of BIMEET eLearning and the planned BIM-EE- trainings during the
year 2020 are included as further impact of executed project activities. Also approaches to
impact assessment strategy are discussed such as (1) reliability of the unbroken impact chain
between the participants of the trainings and impact performance indicators, and (2) general
boundary conditions.

Other possible impact performance indicators and the effect of dissemination, knowledge portal,
and exploitation are discussed. Significance of the structured, role-based, matrix of learning
objectives (LOs) for BIM-EE- competences is highlighted. Finally, a scenario is introduced,
using BIM-EE- por t al and | abeled trainings f{(umimmpacthed wi
tracking system, showing the importance of good competence and skills of professionals in
relation to energy efficiency and renewable energy systems and measures in buildings.
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2 Introduction

2.1 BIMEET is focusing on skills and expertise in EE-BIM practices

The Description of work (Dow) of BIMEET project expresses well the purpose of BIMEET
project, highlighting (1) the importance of addressing multi-objective sustainability (including
energy) requirements in the construction industry and (2) boosting the adaptation of Building
Information Modelling (BIM), which can bring the most transformative power to value chains of
building project and lifetime of facilities.

The new processes and workflow of digitalized construction industry needs new skills and
knowledge from all disciplines and other experts involved in the integrated information
processes. Trainings of EE BIM are key assets in building up the needed knowledge, skills and
competence of engineering stakeholders to actively contribute towards positive impacts for
global socio-environmental issues the construction industry bear.

Quoted from the Dow:

In the EU, energy for the building sector represents more than 40% of Eur ope 6s ener gy
CO2 emissions (European Commission, 2005). The European Commission has defined a clear

2020 target to reduce by 20% the energy consumption and the CO2 emissions and increase by

20% the share of renewable energies. These objectives have been translated into stringent

regulations and policies at the European and National levels. For instance, the recast of the

Energy Performance of Buildings Directive (2010/31/EU) imposes stringent energy efficiency
requirements for new and retrofitted buildings.

The construction industry hence presents a major opportunity to reduce energy demand,

improve process efficiency and reduce carbon emissions; but it is also traditionally highly

fragmented and often portrayed as i nvol ving a <culture of Nfadvers
avoi danceo, exacer bat evdichbfiyen leadsfiollow eficency, delays knidl | o wo |,
construction waste. The process of designing, re-purposing, constructing and operating a

building or facility involves not only the traditional disciplines, but also many new professions in

areas such as energy and environment. There is also an increasing alignment of interest

between those who design and construct a facility and those who subsequently occupy and

manage it, and that demands dedicated skills, knowledge and competencies to address multi-

objective sustainability (including energy) requirements.

In this context, BIM is seen as the new technological advancement and new processes in the
construction industry that paves the way to more effective multi-disciplinary collaborations with
a total lifecycle and supply chain integration perspective. BIM is the process of generating and
managing data and information about built environment during its entire life cycle from concept
design to decommissioning. BIM has brought the most transformative power into AEC/FM
domain (Architecture, Engineering and Construction/Facility Management) during the last
decade in terms of its fundamental life cycle and supply chain integration and digital
collaboration. BIM holds the critical key to revolutionize the construction industry, which is
forecasted to reach over $11 trillion global yearly spending by 2020 (IHS Economics). BIM and
its versatile potential is helping the sustainability agenda as the digitalisation of product and
process information provides a unique opportunity to optimise energy efficiency related
decisions across the entire lifecycle and supply chain for the built environment projects.

The European Commission's modern industrial policy recognizes the strategic importance of
the construction industry, as witnessed by the Public Private Partnership Energy Efficient
Buildings launched under the Recovery Plan in FP7 and now supported in H2020. The
construction industry in Europe has a wide range of training and education providers with an
equally diverse set of training courses that focuses on generating BIM skilled professionals. It
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is essential to improve the breadth, depth, quantity and quality of educated and trained
professionals in the built environment that can support an effective BIM agenda across Europe.
In fact, a number of training and education offerings concentrated on quite a narrow band of the
industry; main courses focus on design and construction and not on briefing or planning and the
impact of BIM to improving the operations of assets. Moreover, energy efficiency aspects
focusing all the stakeholders involved in a built environment project lifecycle are rarely a focus
in such trainings.

BIMEET aims to broaden the BIM training agenda to support the European Uniond $uilding
energy efficiency agenda. This requires broad awareness and expertise in BIM practice across
different asset types and across different roles in the industry.

2.1.1 Build up Skills - initiative

The BUILD UP Skills Initiative contributes to the objectives of two flagship initiatives of the

Commi ssdburdospe 20 200dResdacwrtegyef ficient Europebd ar
skil |l s dhednitigtive lofdBaild Up Skills is well described in their webpages (Build Up

Skills 1):

BUILD UP Skills is a strategic initiative which started under the Intelligent Energy Europe (IEE)

programme to boost continuing or further education and training of craftsmen and other on-site

construction workers and systems installers in the building sector.

Its final aim is to increase the number of qualified workers across Europe to deliver building

renovations which offer high-energy performance as well as new, nearly zero-energy buildings.

The initiative addresses skills in relation to energy efficiency and renewable energy systems

and measures in buildings.

The BUILD UP Skills Initiative contributes to the objectives of two flagship initiatives of the

Commi ssionds OEur dpdRe3®@20 & estefdtiegyent Europebd ar
skills and jobsé6.

Pilar |

Build Up Skills projects up to 30 EU countries were funded 2011-2012. funded to work on
national roadmaps for qualifying their building workforce for the 2020 challenges. These projects
developed national qualification platforms and roadmaps that would serve to successfully train
the building workforce in order to meet the targets for 2020 and beyond. This phase is known
as Pillar I.

Pilar 1l

As a follow up, new calls for proposals were launched in 2012, 2013 and 2014. A total of 22
projects have been funded to help implement the roadmaps developed in their countries. This
second phase, known as Pillar Il, consists of designing and piloting new qualification and
training schemes and/or upgrading existing ones, based on the roadmaps developed in Pillar .

D6.9 BIMEET - Monitoring of energy related impact of BIMEET 8
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General energy policy framework with impact on energy efficiency on the demand-side
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=
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. . astructure ric £,
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Energy (service) Building/Equipment :’l.lm]\;:r Manufacturers
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companies owners, Final users :
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Source: Wuppertal Institute, based - among others - on Wuppertal Institute et al.
2003 and Irrek/Thomas/et al. 2006

Figure 1: General energy policy framework and Education, Qualification and training highlighted as a tool for
simulation Energy efficiency Programmes. Sourceirrek e.al. (2007), figure: Irrek/Thomas et al(2006) and Wuppertal
institute et al.(2003).

The policy-mix in the field of energy efficiency requires a comprehensive approach to bundle
different policies and measures into target group- and sector-specific market transformation
programmes adequately addressing the different actors in the market chain (energy companies,
energy service companies, building and equipment owners, final users, planners, installer,
retailers, manufacturers). This is illustrated in Figure 1: These target group-oriented packages
of policies and measures are usually specific, depending on the energy efficiency technology
or field of application. The package has to be tailored in order to strengthen incentives and
overcome barriers for all actors in the market chain regarding energy efficiency (Irrek et al,
2007).

2.1.2 Strategic energy saving targets and assessment

Article 4 of the Energy Efficiency Directive (Directive 2012/27/EU) introduced the requirement
for Member States to establish a long-term strategy for mobilising investment in the renovation
of the national stock of residential and commercial buildings, both public and private. JRC
Science for Policy Report Assessment of second long-term renovation strategies under the
Energy Efficiency Directiveo (Castellazzi et al, 2019) is listing the energy saving targets per
European countries. It shows that many countries are setting targets in different ways. Likewise,
it is important to set strategic targets for education and trainings, which is done in a roadmap
for Build up skills 10 years ago. Following up of the roadmap actions Pilar | and Pillar II is
executed as a part on EASME work (Trinomics, 2018). The executive summary of the
assessment is added as appendix 1. Below are some of the key focuses:

The original roadmap actions are largely complete, so in theory the roadmaps need to be updated.
Updates could focus on supporting uptake as demands grow, as well as on updating course content to
keep it up to date.

D6.9 BIMEET - Monitoring of energy related impact of BIMEET 9
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Elements that could be added are the circular economy implications (lifecycle of buildings), Building
Information Models (BIM) and use of IT in construction (and IT literacy generally), Near Zero Energy
Buildings (NZEBSs), energy efficiency in existing buildings and white collar (professional) sectors. This
might need different stakeholders and political commitment at Member State level.

The results show that BUILD UP Skills projects boosted education and training of craftsmen and other on-
site construction workers and system installers in the building sector and increased the number of
qualified workers across Europe. All projects developed and piloted new qualifications and training
schemes and/or upgraded existing ones

D6.9 BIMEET - Monitoring of energy related impact of BIMEET
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3 Strategic Objectives and impact of BIMEET

The aim of BIMEET Project is to

(a) pave the way to a fundamental step change in delivering systematic, measurable and
effective energy efficient buildings through BIM training with a view to effectively address
European energy and carbon reduction targets;

(b) promote a well-trained world leading generation of decision makers, practitioners, and blue
collars in BIM for energy efficiency;

(c) establish a world-leading platform for BIM for energy efficiency training nurtured by an
established community of interest.

The general aims translate into strategic objectives (STO), which are listed in Table 1: BIMEET
project and Strategic Objectives (from DoW). The success of the project is evaluated towards
its objectives. The impact targets set in Description of Work (DoW) for the project outcomes,
are strongly dependent on the overall success of the project.

The impact estimates in this report is especially linked to the success in organising BIMEET
training courses during the project, as the key impact measurement is depended on the amount
of professionals participated on BIM trainings (BIMEET DoW). However the objective of
organising training courses is not highlighted in the project aim or project strategic objectives.
During the BIMEET projectd me the training courses have been more in the role of evaluating
the BIMEET results, especially testing the learning outcomes (LOS).

The Final report of BIMEET project clarifies more the achievements for each listed objective: f
(a) key measurable results achieved, and (b) the (potential) impact generated, and (c)
consortium plans for sustaining these. Some of the BIMEET project objectives will be sustained
and further developed through the newly awarded INSTRUCT project.

Table 1: BIMEET project and Strategic Objectives (from DoW)

STO1: Screen and synthesize past and ongoing European, as well as national, initiatives
and projects with a focus on assembling evidence-based quantitative/ measurable
scenarios and use cases that demonstrate the role of BIM in achieving energy efficiency
in buildings across the whole value chain.

STO2: Benchmark existing Europe-wide BIM trainings across the building value chain
(including lifecycle and supply chain), highlighting energy efficiency linkages, as well as
gualification targets, delivery channels, skills, accreditation mechanisms, while
highlighting training gaps and enhancement potential.
This will include:

(a) better determination of future capability needs;

(b) clear routes of entry and clear career progression pathways;

(c) clear, standard means of recognizing competence;

(d) exploring the scope to make apprenticeships more flexible;

(e) an industry review of the current skills and capability delivery mechanisms;

(f) review of approaches to career planning, training and development with a commitment

to rationalise.

STO3: Harmonize energy related BIM qualification and skills frameworks available
across Europe (Objective 1) with a view of reaching a global consensus through our BIM
for energy efficiency expert panel.

The focus is on setting up a mutual recognition scheme of qualifications and certifications among
different Member States supported by an effective strategy to ensure that qualification and training
schemes are sustained after the end of the project.

STO4: Map identified skills, qualifications, and accreditation into a BIM for energy
efficiency overlay with a total lifecycle and supply chain (including blue collar)
perspective.

D6.9 BIMEET - Monitoring of energy related impact of BIMEET 11
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There are country specific delivery and process variations that will be considered to ensure
successful take-up of the BIMEET training program at a national level.

STO5: Adapt the BIM4VET platform (delivered in the context of a related ERASMUS+
ongoing project) to provide a robust computer-based online and open-access
environment for BIMEET.

The BIM4VET platform is already providing:

(a) BIM stakeholder competence matrix,

(b) classification of BIM training curriculums in Europe,

(c) BIM qualification maturity assessment method, and

(d) recommender system for BIM training selection.
The resulting BIMEET platform will be available on-line on an open-access mode, nurtured by an
established community of interest underpinned by an adapted business model.
STOG6: Establish a governance, policy, and regulatory framework as well as adapted
business models to ensure the long-term sustainability of the proposed BIMEET training
agenda.
The consortium will be supported by a 200+ members of the BIMEET community of interest and
a panel of experts (around 20 members).
The consortium members will adopt an incremental and participative approach engaging
effectively all the above stakeholders.
STO7: Disseminate within and beyond Europe the resulting BIMEET platform and
training program.

3.1 Competence of stakeholders in BIM-EE adaptation

Building information modelling offers potential benefits for the better management of energy
and other performance aspects of buildings. To enable and ensure the utilization of these
benefits there is a need for the identification of the required knowledge, skills and competences
for different roles in design, building and maintenance process. Further, it is important to define
the learning outcomes to support the planning and offering of training courses that fulfil the
identified requirements.

In digital transition and BIM adaptation, the importance of people and their competence in BIM
process providing added value is understood. Training people must be is a key activity in BIM
adaptation. In practice this means an effort for building up competence, education, training as
well as mastering BIM tools. Software providers are offering courses on using the many
functions in their tools, basically teaching the needed skills to master the tools. Some of the
courses cover general BIM use case trainings and deeper knowledge of calculation, analysing,
simulation data models for instance in case of energy performance and environmental analyses
(CO2, LCC and LCA).

Figure 2 shows a result of a study: A Critical Look at Integrating People, Process and
Information Systems within the Construction Sector (Dave et al, 2016). To focus on people and
competences is defined to be the most important strategy in collaboration project - like
integrated information management projects are.

D6.9 BIMEET - Monitoring of energy related impact of BIMEET 12
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People 40%

Importance of three
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(Shelboura, et al. (2007)

Process 34%

Figure 2: Three key strategies in collaboration projects based on Critical Look at Integrating People, Process and
Information Systems within the Construction Sector. SourceDave et a(2016)andearlier study of Shelboura et al.
(2007).

BIM use case is a single activity in data-flow using BIM authoring tools (with open BIM
standards) for certain tasks in the work-flow of the projects. In BIMEET, the focus is towards the
case of energy performance management of building enabled with BIM. Figure 3 shows the
many already available potential BIM use cases in the total process of energy performance
management duri ng a like ererdgydsinulgtions, envirohneentat analyisig
component optimization, comparison between expected and realized energy consumption,
comfort analysis and so on.

BIM and Energy

PrOJect Strategic Preparation Concept Developed > Technical > >Constru::1ion >> Handover and> In Use
stages Definition and Brief Design Design Design Close Out

Seamless data transfer

Structural/moisture Comparisons

BIM-GIS Energy simulations Component Energy ’
regional i optlmlzatlon certificate physmanalyses ::mze;l‘ize:geded
energy .
models | I . energy
Renewable "II-..III =
energy
pgtifrli';'lgkage analysis T Environmental Peak power
(massing, orientation, Daylighting analysis  Hyac analysis,  analysis, LCA,  analysis

target setting...) Comfort analysis CFD Lce, co2 |

! |
Digital twins
| L ~
I = a\f

Kuval Cmglee [CC BY-SA 3.0 (htips./ferealivecommens.orgficenses/oy-sai3. 0] from Wikimedia Gommens. U.S. Depariment of Energy from United Stales [Public domain], via wmmema Commens. Idman. 2013. Dimplomilya. Aalto yliopisto; HTflux [CC BY-SA 4.0
/4.0)], from Wikimedia Commens: Metalomer at English Wikipedia [GFDL (http:/vwwi.gnu.org/copylefifdl. tmi) or CC BY-SA 3.0 (h /3.0)]; Granlund Oy/Jarvinen; Diagram Euilding.
Vimes < hitps:/ivimeo com/31969391 = Bai, Yunpizo. 2014, INTEGRATING GIS AND BIM FOR COMMUNITY BUILDING ENERGY DESIGN. Final thesis, University of Brtsh Colurmbia

Figure 3: BIM use cases with building Energy model (BEM) using the initial data from domain BIMs, during different
project and lifetime phases. Source: (G8Y 4.0) EksergiadiOpen Web School of Energy Efficient Buildings

Transition to BIM based working includes various aspects much more than implementing the
use cases. BIM Diamond is a framework developed at VTT, Finland that is based on the four
elements i business, actors, processes and technologies i important for adoption of BIM in
general or in case of any BIM use case, like model uses for energy performance (Figure 4).
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These elements have 12 bidirectional and interconnected topics that need to be well-developed
and implemented for successful BIM adoption in projects of various nature. Identification of the
topics are well aligned with Common BIM Requirements (CoBIM) 2012 which are Finnish
National BIM Guidelines. These guidelines are key documents in systematic BIM adaptation,
as they are defining the integrated modelling process with open standards, information
requirements, data-flow process, BIM uses and level of details of BIM models.

Information
needs

Efficiency Actors

(human)

o
<

Guidelines, skil )
requirernents Information,
7 knowledege

Technologies
(ICT { BIM)

National BIMRequirementsCOBIM 2012

BIMDiamond CopyrighVTT

Figure 4: BIM Diamond framework explains elements of systematic BIM adaption and development. Guidelines and
Skill requirements connects Processes with Actors. SourceBIM Diamond frarawork, VTT2016 and COBIM Guidelines
(2012)

3.2 Executed and future planned training courses and use of eLearning material

Training courses have been organised by the education/ training institutes of BIMEET
consortium: INES in France, HoT in Luxembourg, BIM Design Hub in Greece and Metropolia in
Finland. In addition to organising training courses the BIMEET consortium developed two
elLearning materials/ courses: 1. BIM for energy efficiency of buildings, and 2. BIM for energy
performance certificate. Blended learning and eLearning/ Webinars seems to become a more
and more used way in distribution of courses in the field of continuous education - compared to
organising face-to-face training courses. The benefit of an eLearning -course is that it can be
attended whenever wanted or needed, and the material is also functioning well as part of
checking up details during problem solving tasks of real-life building projects.

Table 2 shows the summary of participants in executed trainings courses (18 courses in 4
countries). Total participants reached is 293 students and professionals. The planned training
courses will reach 690 and BIMEET eLearning around 2920 students and professionals by the
end of year 2020. Total participants and audiences include around 3900 students and
professionals.
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Table 2: Summary of participants in executed trainings courses, and planned trainings courses estimated
audiences for BIMEET eLearning by end of year 2020.

Students Professionals All
Executed training 139 154 293
courses during
BIMEET project (face-
to-face)
Planned training 560 120 680
courses 2020
TOTAL training 699 274 973
Estimated minimum 300 (estimated 900 (estimated minimum) | 1200 (estimated
audience for minimum) minimum)
eLearning courses
Estimated average 2230 690 2920
audience for
eLearning courses in
2020
TOTAL participants 2929 964 3893
and audience

3.3 Boundary conditions

The aspects recognised and listed below are noticed boundary conditions, to be considered in
assessment and monitoring the impact of BIMEET project outcomes. They can either become
barriers or enablers for a positive impact.

3.3.1 BIM adoption and maturity in different countries

The education and training on BIM follows the general BIM adoption rate and digitalisation level
of construction processes. The general BIM maturity is at diverse stages in different EU
countries. This is the case between partner countries of BIMEET; Finland, UK, Luxembourg,
France and Greece all find themselves in different stages. The national BIM requirements/
guidelines can be used as bases to estimate the stage.

Also actual development and commercial availability of BIM tools for energy performance
information (Energy simulation tools) and BIM tool development to environmental performance
information (BIM and LCA-tools and EPD calculations) follows the overall BIM adoption maturity
of the country.

In Figure 5 the BIM maturity is shown as levels (from level 0 é | e v ewhich 8l@scribes the
stages and the paradigm shift with re-engineering needed in the processes. BIM design process
produces much more information in earlier phases of a building project - enabling informed
decision making on performances, cost and functional capacities at the very beginning phases
that is deemed very important or an overall positive impact of the project.
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Figure 5: BIM adaptation as levels (from level O to level 3) and Paradigm shift moving to BIM. Sources of figures: Right:
2008/13 BewRichards. Left: Patrick MacLeamy AIA/HOK

BIM and common understanding
EFCAGs bookl et on B(ERGA) romda projgdd mahay@rerlt perspective
describes the importance of common understanding.

BIM has led to new work processes and new ways of interacting in projects. All information
processes of a building project are included (see Figure 6). This again has led to new definitions
and terminology for which we need to establish a common understanding. To ensure that all
employees know and understand how a BIM mind-set influences all project processes, it is
important to educate the whole organisation and the stakeholders that have both direct and
indirect linkages with built environment projects. The trainings must be related to the function
each employee has, or the role they possess, both in the company and in projects. Key issues
include:

A to calculate a tender and deliver a bid i
economic implications of what is being requested and which deliverables are to be

included:;

A to manage a BIM project, it is necessary to

deliverables for each stakeholder and how to use BIM technology to manage time,

guality, cost and risk;

A to prepare for BIM project execution it is
project to match project setup to the contract requirements and to clarify if anything is

not specified;

A a designer needs t omote®fahe information intodhe modg,l e me n t
instead of in separate documents, and to use the model throughout the process. The

designers also need to understand that the model is the main deliverable and therefore

must be in the main focus of QA.

Once a national or international body of knowledge is established, BIM certification

should certainly be a priority for dedicated BIM personnel and any individuals who will

have direct control over the BIM implementation process.
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Figure 6: BIM uses cover all processes where information in needed. SourcePicture by courtesy of COWI

3.3.2 Developing green building marketplace

BIMEET endeavours to enhance the skills, qualifications and capabilities of construction
practitioners (from high professionals to blue collar workers), thus increasing market penetration
and adoption of key technological development in BIM, given the timelines of the need for
training in combined green and functional performance engineering. There are several areas
that are key to the potential growth of BIM for energy efficiency and its impact on the green
building marketplace:

a. Multi-disciplinary integrative capacity of BIM: BIM provides a unique opportunity
to integrate data, information and underpinning processes across lifecycle and
supply chains. This will promote informed and energy efficient design
interventions.

Boundary conditions for this target are BIM adaptation and maturity, use of openBIM tools and
integrated processes.

b. Informed sustainability design: BIM contributes to sustainable lifecycle
decisions and processes as it leverages on the capability of the complete
construction value chain thus optimizing design decisions on complex issues
such as energy efficiency.
This area of BIM adaptatonisdependent on clientsd requirements
low carbon and nZEB, performance based processes in place - and the relevant good
competence of the professional. Tools are existing.

c. Increase of BIM use for retrofit: there is an increasing trend for use of BIM in
large as well as smaller projects with a sought benefit of maximizing energy
efficiency and sustainable outcomes.

Boundary conditions for this target is demanding the use of BIM in retrofit projects and ambitious
requirements setting.
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d. Using BIM for building performance monitoring: there is an increasing evidence
of the value BIM tools during the operations and maintenance phase of a
project, with the view of reducing the endemic gap between predicated and
actual energy consumption in buildings.
BIM use cases and tools /platforms are under development for supporting many maintenance
and facility management tasks. Monitoring energy from buildings is already well developed area
and tools exists

e. Training support & communication tool: As BIM embraces building products
and processes, it constitutes a useful support for training, and to communicate
the best practices for energy efficient and high-quality construction, in particular
to on site staff.

Boundary conditions for this target are adaptation of BIM use-cases and maturity, use of
openBIM tools and integrated processes and fro instance BIM uses in big room sessions in
building site.

3.3.3 Educational system and degrees for professional roles

Professional roles in real estate and construction is diverse and the stakeholders range from
different educational background like AECO professionals working in design domain,
construction domain and in maintenance as well as professionals from various other domains
like economy and business, laws and regulations. Within the BIM domain for AECO
professionals, BIM manager/ BIM coordinator, BIM modeller are roles still forming, and they will
reflect strongly to national ways how design and construction education, roles and
responsibilities have been organised as well as defined. The varying roles and its linkages of
Finnish education system for engineering profession required for different phases of design,
construction and maintenance are shown in Figure 7. Different competence scale are identified
through Learning Outcomes (LO) matrix in earlier deliverables within BIMEET project based on
the roles and responsibilities of a professional involved in different phases.

BIM coordinator role and the duties are well identified in Finnish context (CoBIM 2012, series
11) for successful BIM adaptation in projects. Other roles like BIM manager is deemed important
to drive organizational BIM strategies and goals; domain integrated BIM competence for AECO
professionals are promoted within the AECO education or as continuing education courses and
trainings. An early analyse of competencies of BIM specialists (Barrison & Santos, 2011) found
that although there are different focuses, both the job market and specialists are generally in
agreement about which competencies a BIM Manager should have, to perform well. The
identified roles of BIM manger/coordinator/modelers, BIM competent professionals and
specialists are vital at both organizational and project level to achieve the set targets through
use of digital construction tools and processes. Thus the traditional engineering education
systems should incorporate these new competence requirements for the future workforce as
well as provision of different trainings/courses should be developed and provided for the existing
professionals to address the strong demand of BIM competent workforce for engineering
projects.

Also some designers say they do not need any specific BIM coordinator, as modelling process

has become the one and only routine way of working for them. In these cases the BIM process
have been well adapted and integrated to working processes of the organisations.
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Figure 7: Education system in Finland and the diversity of educational background of professional roles.

3.3.4 The way to organise trainings

Findingti me t o participate to trainings are todayos

The training offerings which are based on blended learning are therefore mostly used. Software
skills are trained by the software developers and is part of the licence. The new features are
often trained in webinars.

Al so the webinars and elLearning are for ms

need is activeo. | f the organisations have
a stepwise competence development.

Majority of BIM education tends to focus on BIM software trainings, however training for both
graduates and professionals in openBIM concepts, collaborative way of working focusing
stakeholder roles and responsibilities in different phases of a project, BIM management and
coordination aspect as well as different BIM utilization possibilities are seen increasing (BIM
education- Global 2019 Update Report). The course content, maturity of trainings however lack
homogeneity as course development, implementation primarily has been through different
teaching and training organizations. A review of tertiary BIM education research conducted by
Amarnath et. al (2016) identifies six conceptual categories where active BIM educationalist and
researcherséfocus regarding BIM education:

(1) Identifying need for BIM in tertiary educational institutions
(2) Identifying skillsets for BIM education

(3) Developing BIM educational BIM frameworks

(4) Developing BIM curricula

(5) Experimenting with BIM course

(6) Developing strategies to overcome BIM educational issues

Current trends and provision of online education has grown significantly. While such provisions
provide the training providers and educational institutes to incorporate wider audiences, it also
provides an equal opportunity for the learners to plan and manage learning schedules based
on their availability of their time. Various eLearning modules related with BIM and EE are in
developments similar to BIMEET project focus. Current progress of development of unofficial
BIMalliance group (BIM Alliance info), primarily formed as a result of 4 different EU projects i
BIMCert, BIMplement, Net-UBIEP and BIMEER) collaborates to explore areas of mutual
opportunity and to minimize the energy footprint in construction. Different eLearning modules
developed in the individual projects have been made available to wider audiences.
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4 BIMEET impact assessment

4.1 Viewpoints to impact assessment

The energy related impact is monitored based on impact estimation strategy and the calculation
formula introduced in BIMEET DoW, taking participants of BIM-EE trainings as starting point.
By learning new skills and competence on BIM and EE processes with related tools, the
professionals can take advantage of benefits of integrated building information management in
a building or renovation project. It is based on a stronger competence and ability to design and
procure better solutions to energy efficiency, due to a more detailed information extracted from
BIM based energy simulations and historical energy monitoring data of the building.

Impact is the relation of achieved results versus targeted results for impact. In BIMEET the
targeted results for impact is well described and estimated in the Description of Work. This
impact is related to a potential decrease of energy consumption of buildings. The monitoring of
this impact is presented in section 4.2.

Chain of dependencies
Between the participants of the trainings and impact performance indicators there is a chain of
interrelations and the impact in many stages is indirect:

Al: Impact of BIM based energy performance process in building projects
A2: Impact of well implemented energy performance process in building projects

B1: Impact of strong competence of the experts in the energy performance process
B2: Impact of training for professionals to increase competence
B3: Impact of education to increase competence (not only skills and knowledge)

C1: Impact of learning material to support trainings and education

4.1.1 Direct and indirect impacts

Impact can be direct or indirect. Potential decrease of energy consumption with the help of
better education and training of professionals and students is an indirect impact. The chain from
training course to decreased energy consumptions of building stock is long and therefore
vulnerable to breakdowns and negative boundary conditions.

Al: Impact of BIM based energy performance process in building projects and A2: Impact of
energy performance process in building projects can be seen as direct impacts as well as B1:
Impact of competence of the experts in the energy performance process. Assuming that the
energy performance targets are set by the client and the expert can make use of the benefits of
EE-BIM process, we can say that the direct impact exists.

However the impact of B3: Impact of education to increase competence, B2 Impact of trainings
to increase competence and C1 Impact of learning material to support trainings and education
are building up the foundation to competences of professionals for acting in energy performance
process, therefore their impact is in-direct in nature. Nevertheless their impact is crucial to the
final goal and must be stressed more.
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4.1.2 Desired impact reached without training or education activities

The desired impact (energy efficient building) may also happen through awareness and without
extra education or trainings. The professionals from different disciplines already working with
BIM can implement more BIM based energy simulation tools (+ processes) to the workflow to
the projects as clients requirements for performance targets and BIM use case are set. Energy
Performance Contracting (and similar procurement concept), with country specific Climate
Action policies are supporting this development. Direct positive impact can reached especially
if the clients are setting high performance targets for their projects.

During BIMEET project, information about BIM and EE has been available in BIMEET portal.
Many dialogues during dissemination session and workshops have supported awareness
raising on the BIM EE tools and processes. The statistics and services of BIMEET portal are
reported in D6.5. Both these activities are supporting the quick adaptation of performance based
design and BIM energy simulations and LCA calculations in building projects.

4.2 Monitoring of the impact of the training courses
4.2.1 Results

Project level performance indicators for monitoring the impact of BIMEET project are: energy
savings and renewable energy production.

The calculation formula of the indicators takes the amount or participants to BIMEET trainings
as a starting point. Assumption that the new skills and competence on BIM and EE process with
related tools highlight the benefits of integrated building information management in a building
or renovation project. It is based on a stronger competence and ability to design and procure
better solutions to energy efficiency, due to a more detailed information extracted from BIM
based energy simulations and historical energy monitoring data of the building.

In the planning phase of BIMEET project the estimated number of participants of trainings
organized by BIMEET partners, expert group members of members of community of interest is
1725 (including students and professionals)

Realized number of participants to trainings organized by BIMEET partners and expert group is
293 (including 154 professionals). When adding an estimation of participation to the 2
elLearning courses developed in BIMEET, we end up to 1493 (including 1030 professionals).
Table 3: Estimation of the energy-related impact of BIMEET in terms of energy savings and
renewable energy production in DoWand Table 4 below provide an estimation of the energy-
related impacts, bases of the number of estimated participants.

Table 3: Estimation of the energy-related impact of BIMEET in terms of energy savings and renewable energy
production in DoW.

Project Performance Indicator Quantification ‘ Measurement unit
Energy savings triggered by the 55 Primary energy savings triggered
project within its duration (GWh/year)

Renewable Energy production 5.5 Renewable Energy production
triggered by the project within its triggered (GWh/year)
duration
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Table 4: Estimation of energy-related impact of BIMEET based in trainings by the end of year 2020. Estimations A
and B.

Project Performance indicator Quantification Measuremet Unit

Energy savings triggered 47,5 Primary Energy (GWh/year)
estimation A

Renewable Energy production 5,0 Renewable Energy production
triggered estimation A (GWhlyear)

Energy savings trigered 125,5 Primary Energy (GWh/year)
estimation B.

RenewabldEnergy production 13,0 Renewable Energyroduction
triggered estimation B. (GWhlyear)

Below, in chapters 3.2.2 - 3.2.4, the impact assessment process is explained in steps following
the presumptions and formulas of the calculation introduced in DoW. Estimation A follows the
presumptions of that estimation approach. Estimation B takes different presumptions, and offers
another result for comparison.

4.2.2 BIMEET impact assessment calculation overview

Explanation of the calculationbasedeading to the final quantified output- Part 1:

Concerning thempact of the project within its duration, the potential energy saving is based on the
number okexperts (or entities) involved in the project who are expected to use the results of this
project in training sessions:

-PARTNERS:Five partners of the constium (House of Training, CSTB, INES, METROPOLIA,

CRES) offerin@ training sessionswvithin the project duration (this is part of WP5)

- EXPERT PANEL MEMBERSwentyfive experts from the experts panel working in entities
offering training sessions AIM&EE. It is expected that each of these experts (or entities
represented by the experts) will giéraining sessionsvithin the project duration

- COMMUNITY OF INTEREST MEMBERSHfty training experts from the community of interest
(see § 6.2) (from aexpected total number of 28@perts), working in entities offering training
sessions on BIM&EE. It is expected that each of tegperts or entitiewvill give 1 training session
within the project duration.

As we can expect, each training session wbelattended by 15 traineesostly practitioners
working incompanies dealing with the energy retrofit of buildings. The total number of
practitioners impacted by thgoject is (5*3+25*2+50*1)*15 = 1725.

During BIMEET project the training courses were mainly produced by the partners as their goals
were mostly testing the project outcomes.

Actors in community of interest did provide courses on EE or on BIM, but these courses were
not counted in. One actor from BIMEET expert panel was giving training on BIM -EE subject,
and these trainings have been counted in.

Further the estimation of the students and professional taking the open eLearning course has
been counted in, as the development of this course is directly based on BIMEETs LOs and
quality level set in BIMEET labeling scheme.

Total number of participants: 1493.
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4.2.3 BIMEET trainings and eLearning

During the project time BIMEET project partners and expert panel have provided 18 trainings
and 2 eLearning courses with materials on the content of BIM and diverse aspects of energy
efficiency. The content of the trainings have been defined by learning target/ learning outcomes
in the theme of BIM and Energy efficiency.

Table 5 shows the total number of participants in all trainings divided to professionals and
students.

BIMEET trainings provided by partners and expert group members are listed in Table 6, Table
7, Table 8, Table 9.

BIMEET project partners have provided 2 elLearning courses with self-learning material. The
courses with their LOs and learning goals are presented in D3.4. Table 5 shows a minimum and
an average estimation on the participants for eLearning courses until end of year 2020.
elLearning course 2 will be distributed openly via Eksergia.fi platform and via INES learning
platform. INES Platform: https://e-learning.ines-solaire.org/course/index.php?categoryid=196

BIMEET eLearning course 1: Introduction of BIM enabled EPC assessments online course
BIMEET eLearning course 2: BIM for energy efficiency in buildings

An estimated minimum (900 professionals) has been used for the calculation of the Estimation

B (see section 4.2.4). The planned courses and audience for BIMEET elLearning is presented
later in this report as part of (see sections 4.2.5 and 4.2.6).

Table 5: Total number of participants in BIMEET trainings.

Students Professionals All
House of Training - 15 15
Metropolia 81 69 150
INES 58 26 84
BIM Design Hub - 44 44
TOTAL 1 139 154 293
elLearningcourses 300 (estimated 900 (estimated 1200(estimated
minimum) minimum) minimum)
TOTAL 2 439 1054 1493

Table 6: List of learning and training sessions organised by Metropolia (Finland).

How many How many
persons? days?

Participants

BIM coordinator course participants -

A professional education L5 €

2020 BIM coqrdlnator course participants - 21 3
professional education

2019 BIM basics course online 12 3

2020 BIM basics course online 14 3

2019 BIM manager course 8 1

2018 Students from Master's program at 30 3

Metropolia _Product modeling course
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