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BUILD UP Skills I: The challenges

Gaps in the curricula

BUILD UP SKILLS g
QUILD UP Skilis - ELNTAPKA
NMbTHA KAPTA

30 OfyNEMUA NO NPUNAraHE Ha

R S Outdated equipment and facilities

Need for training of trainers

Insufficient links with business actors
Low market demand

Bad reputation of the construction profession
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BUILD UP Skills I: The challenges

Priority 1. Measures to improve professional qualifications:

‘_/BUILD up SKILLS- . . . ! . .

P D S M= T nr AP improving curricula and developing new teaching aids and
MbTHA KAPTA materials
b ol s it AU S - . . ..
il sy Priority 2. Training of trainers: new or improved teacher training

and retraining schemes
Priority 3: Improving facilities for practical training and education
Priority 4. Structural measures for monitoring of the processes

Priority 5. Interaction between stakeholders

Priority 6. Raising citizens' awareness of the benefits of energy
efficient solutions

www.busenerpro.com énéFFGCt@
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BUILD UP Skills I: The challenges

Priority 1. Measures to improve professional qualifications

‘_/BUILD up SKILLS-
P iko e skl tunr arwa Overview of State Educational Requirements (SER)
MbTHA KAPTA Inclusion of new modules in the curricula or new subjects in the training plans in
30 Oy“esua NO NPUNGrame Ha . . . . . . . .
U the professional fields of Civil Engineering and Electrical and Power Engineering

Introduction of changes to the National Examination Programmes

Organisation of short-term training courses (for part of a profession, for extension
of qualifications or for retraining)

Information campaign among employers
Statutory regulation of the "on-the-job training" format

Linking the enrolment plan of vocational schools in each region to the needs of the
business at regional level

www.busenerpro.com énéFFGCt@
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BUILD UP Skills I: The challenges

o nue ur sk Priority 1. Measures to improve professional qualifications

NENGY T
SUILD UPF Shills = ELNrAPKA

NMbTHA KAPTA

30 OfyNEMUA NO NPUNAraHE Ha
VHTENUTCHTHIA CHEPIMAROCHERTU Bt
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BUS EnerPro Il: Curricula

12 new curricula for the acquisition of a
gualification on a part of profession (40-60
hours);

110 trained teachers;

29 pilot trainings;

433 trained specialists;

6 active learning centres;

43 Memoranda of Cooperation with external
partners;

Distance learning system for teachers.

www.busenerpro.com énéﬂ:GCt@
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Fit-to-nZEB: deep energy retrofitting

Review of existing curricula and gap analysis

ULOs on 17 topics related to building
renovation

Sample curricula for deep energy building
renovation for all EQF levels

Training materials on all topics

New training centres in Ireland, Greece,
Croatia, Italy

Pilot trainings

www.fit-to-nzeb.com énGFFGCt /,C.




Pilot trainings
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Study aids

Ten books on green architecture
Nature and architecture
Sustainable development
Site-specific architecture
Architecture, energy, comfort
Sustainable investment process
The Green Building

The Passive House

Profitability of low energy building
The path to passive building

10. Integrated design

Green Vitruvius / 99 successful practices

© O N Ok W~
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Study aids
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Environmentally friendly and energy efficient construction
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Study aids

Airtightness and ventilation
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New materials:CraftEdu

XD v rreviieisivy X : ir-Cmn *® + .
A 1) Construction carpentry
Mase misz

2) Waterproofing Installer (Building Insulation)
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3) Installation of windows and doors (Joinery and
glazing)

4) HVAC systems installer (Heat engineering - thermal,
air conditioning, ventilation and refrigeration)

Hizeni cile projs<iu
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5) Electrician (High Voltage)
6) Electrician (low voltage)

7) Duct Fitter

8) Technician - duct inspections

»
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New materials:CraftEdu
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BUILD UP Skills I: The challenges

Priority 2. Training of trainers

BUILD UP SKILLS -

K

MENGY THAY o
SUILD OF Shills =~ ELNrarPna

EBTH‘:\MKQZLQM Changes in the curricula of higher education institutions to strengthen the

ittt i i practical orientation of training.

Improving the quality of the professional qualification of vocational teachers

Providing professional training in a real work environment

Building long-term strategic partnerships between universities, science and
business

Updating the qualifications of vocational training teachers

Upgrading/updating the qualification of teachers in their specialty of higher
education and in relation to the curricular content they teach

Motivating employers who have introduced new production technologies, new
equipment and/or new materials to support teacher training

www.busenerpro.com énéFFGCt@
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BUILD UP Skills I: The challenges

=y BUILD UP sKiLLs Priority 2. Training of trainers

BUILD UF Shills = ELNraPnA

NMbTHA KAPTA

30 OfyNeMMA NO NPUNAraKe Ha
VHTENUTCHTHIA CHEPIMAROCHERTU Bt
pelWeHUa B CTPOUTENCTBOTO

www.busenerpro.com GnéFFGCt@
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Trainings of teachers

BUILD UP SKILLS g Priority 2. Training of trainers

BUILD UF Shills = ELNraPnA

NMbTHA KAPTA

’

30 OfyNeMMA NO NPUNAraKe Ha
VHTENUTCHTHIA CHEPIMAROCHERTU Bt

pelWesiAg B CTPOUTENCTBOTO

www.busenerpro.com
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Trainings of teachers
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BUILD UP Skills I: The challenges

Priority 3. Improvement of facilities

> .BUILD UP SKILLS -

P Giialor kit S vnraras Participation in various programmes and projects related to the improvement of
NMbTHA KAPTA the facilities and equipment of institutions in the system of vocational education
ot b b SO and training
PELCHUAA B CTPOUTENCTBOTO

Construction of educational parks

www.busenerpro.com GnéFFGCtC{.
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BUILD UP Skills I: The challenges

o Buits ur sxits Priority 3. Improvement of facilities

BUILD UF Shills = ELNraPnA

NMbTHA KAPTA

30 OfyNeMMA NO NPUNAraKe Ha
VHTENUTCHTHIA CHEPIMAROCHERTU Bt
pelWeHUa B CTPOUTENCTBOTO
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Training and demonstration centres

=g = ‘yw\‘A

Improving equipment and facilities: new
training centres in 5 countries

Guidelines for the design and use of the

equipment
Innovative curricula
Qualified teachers

Training for 2400 construction workers, 480
designers and 720 non-specialists

www.train-to-nzeb.com GnéFFGthé
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Training and demonstration centres
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5 suiLo up sKILLS gy Priority 4. Structural measures for process monitoring
R L AT AP Forecasting labour requirements with certain characteristics
MbTHA KAPTA : " o .
et Preparation of "Annual Analyses of the Activities of the Licensed
Pelena 8 CTpOUTERCTROTD. Vocational Training Centres (VTCs)" in the vocational fields of "Civil

Engineering" and "Electrical and Power Engineering":
https://www.navet.government.bg/bg/litsenzirane-na-tspo/za-
litsenzirani-tspo/

Project "Development and Implementation of an Information System for
Competence Assessment by Branches and Regions", funded by OP
"Human Resources Development", implemented by BIA: https://www.bia-
bg.com/project/view/new/23744/

)\

www.busenerpro.com GHGFFGCt
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BUILD UP Skills I: The challenges

o nue ur sk Priority 4. Structural measures for process monitoring

BUILD UF Shills = ELNraPnA

NMbTHA KAPTA

30 OfyNeMMA NO NPUNAraKe Ha
VHTENUTCHTHIA CHEPIMAROCHERTU Bt

www.busenerpro.com GnéFFGCt@
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BUILD UP Skills I: The challenges

Priority 5. Interaction between stakeholders

“_,BUILD up SKILLS-

’ UILD P Al o ! 1 H . . . . . . . . .
SRR L AT APRA Building a network for cooperation involving representatives of training institutions
NbTHA KAPTA and business
nooy\ce»«-norwmn_-mcm = . .
ookl i cotinncan Creation of an electronic platform

Regulation of the right to practice professions related to the installation,
maintenance and repair of RES

Building new type of educational structures (educational parks)

www.busenerpro.com GQGFFGCt@
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BUILD UP Skills I: The challenges

o Buiss v sxices Priority 5. Interaction between stakeholders

BUILD UF Shills = ELNraPnA

NMbTHA KAPTA

30 OfyNeMMA NO NPUNAraKe Ha
VHTENUTCHTHIA CHEPIMAROCHERTU Bt
pelWeHUa B CTPOUTENCTBOTO
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BUILD UP Skills I: The challenges

Z.BUILD UP SKILLS g PrI.OITIty 6. Ralglng citizens' awareness of the opportunities for energy
L efficient solutions

NbTHA KAPTA Incorporating energy efficiency topics in primary and secondary education

30 ofy“enma NO NPUNAraHe Ha

i el vt iy Overall communication strategy

www.busenerpro.com énéﬂ:GCt@
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BUILD UP Skills I: The challenges

T —— Prl_or.lty 6. Ralglng citizens' awareness on the benefits of energy
e efficient solutions

NMbTHA KAPTA

30 OfyNEMUA NO NPUNAraHE Ha
VHTENUTCHTHIA CHEPIMAROCHERTU Bt
PeLWEHUA B CTPOUTENCTBOTO

www.busenerpro.com GnéFFGCtC{.
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BUILD UP Skills I: Objectives

Objectives and expected results:

i B . 1

P = raras List of proposed training courses for the acquisition of new
sl knowledge and skills needed to implement energy efficiency
Peen & CTPOUTERCTROTD. measures

Specific measures in the vocational education and training system

Action plan for training on the implementation of smart energy-
efficient solutions in construction by 2020

Total number of individual trainings in "Construction"” and
"Electrical and Power Engineering": 63195

Supported organisations: 42

www.busenerpro.com énEFFGCt@
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BUILD UP Skills I: Results

o suiis ur sxiis Results by professions and specialties:

BUILD UP Skills - ELNTAPKA Profession Number of trained specialists by year
2013 2014 2015 2016 2017 2018 2019 2020 Total
NMbTHA KAPTA

%3 Electrician - Electrical Installations - 5220109 (lll
:,w’,:c,,' :‘3&&“;"’,&;,,,“ degree of professional qualification)

1A 8 CTPOUTENCTBOTO 78 105 495 1196 1390 1055 563 475 5357
Electrician - Electrical Installations - 5220210 (1l
level of professional qualification)
291 182 307 317 615 410 354 245 2721
Electrician - Electrical Power Engineering - 5220212
(I degree of professional qualification)
0 0 85 1156 164 43 475 17 1940
Technician of energy equipment and installations -
RES - 5220308 (11l degree of PK)
20 49 44 27 105 8 8 63 324
Installer of energy equipment and installations -
RES - 5220408 (Il degree of PK)
147 103 32 49 58 90 88 108 675

Technician of Energy Equipment and Installations -

Heat Engineering - 5220309 (lIl degree of

professional qualification) 9 4 14 40 59 49 24 17 216
Installer of energy equipment and installations -

Heat engineering - 5220409 (Il level of professional

qualification) 263 64 144 145 205 246 285 96 1448

www.busenerpro.com énéﬂ:GCt@
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BUILD UP Skills I: The challenges

Results by professions and specialties :

> BUILD UP SKlLLS-

-

’ e-:AJ.uo SR BRIt L N APHA Profession Number of trained specialists by year
2013 2014 2015 2016 2017 2018 2019 2020 Total
NMBbTHA KAPTA Construction - Construction Technician -
Construction and Architecture - 5820101 (1l degree
30 OfyNEMUA NO NPUNAraHE Ha . AT
VHTESMTEHTHIA CHEPIVAHOCEERTU B of professional qualification) 191 160 184 147 281 367 464 663 2457

PelWCHAR B CTPOUTENCTROTO

Construction - Construction Technician - Water
Construction - 5820103 (Il degree of professional
qualification) 1 1 2 0 7 2 21 4 38

Construction - Builder-Interior Lining and Flooring -
5820306 (Il level of professional qualification)

162 75 120 83 124 215 105 21 905

Construction - Builder - Exterior Cladding and
Flooring - 5820307 (Il level of professional
qualification) 257 167 111 164 102 143 149 149 1242
Construction-Construction-Roofing - 5820312 (lI
degree of professional qualification)

17 23 52 24 97 83 4 0 300
Construction - Construction Fitter - Joinery and
Glazing - 5820404 (Il level of professional
qualification) 70 52 24 40 58 15 26 9 294
Construction - Builder - Insulation in construction -
5820405 (Il degree of professional qualification):

54 24 43 170 85 209 61 13 659

www.busenerpro.com GOGFFGCt@
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BUILD UP Skills I: The challenges
o ym— Results by professions and specialties :
P Pt nrar s Number of trained specialists by year
NMbTHA KAPTA 2013 2014 2015 2016 2017 2018 2019 2020 Total
30 06yHeMUA NO NPUNAraHE Ha
tiacidpichreon ohimtico olincan Total number by year 1560 1009 1657 3558 3350 2935 2627 1880 18576

Conclusions:
Despite progress in various areas, targets have not been met

The quality of vocational education is improving, but interest in the sector
is still low - both in the acquisition of vocational qualifications and in
forms of continuing education and training

According to the BCC, by 2022. Bulgaria needs 173 300 construction
specialists with secondary education and 47 300 highly qualified
specialists

www.busenerpro.com GnéFFGCt/,C.
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BUILD UP Skills I: The challenges

Results of international projects:

BUILD UP SKILLS -

K

L BUS EnerPro: 433 trained professionals and 110 trainers
gg?:*?xt';gm:ﬁ*.m Train-to-nZEB: 623 workers and specialists, 207 designers, 245 non-
pesseua s rpouTencTRGTS specialists

Fit-to-nZEB: 25 teachers, 29 designers, 45 construction technicians, 117
workers

CraftEdu: 19 teachers, 45 workers and specialists

BUSLeague: 65 designers and 178 construction professionals
INSTRUCT: 279 designers and 218 workers

nZEB Roadshow: 75 designers and 70 construction professionals

Total (approximately): 154 lecturers, 655 designers, 1790 construction
specialists and workers, 245 non-specialists

www.busenerpro.com énéFFGCt@
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BUILD UP Skills I: The challenges

Results of international projects:

- BUILD UP SKILLS-

’ MENGY THAITMINE I8 gu : . .
SUILD BP Skills = T LN rAPHA Content of trainings:
NbTHA KAPTA .. o ndi - '
.’:.:,.,m:xt:pf""‘"‘mw Guiding principles of the nearly zero-energy building: thermal insulation,
PedIrA § CTPOUTENCTSOTD high-quality windows and doors, minimization of thermal bridges,

airtightness, ventilation with heat recovery, heating, cooling and
ventilation systems, integration of renewable energy sources.

Specialised training: renovation of existing buildings (including phased
renovation), airtightness testing and infrared thermography, design and
installation of renewable energy systems, energy efficiency audits,
building certification

Policies, regulatory framework, cost-effectiveness, stakeholder awareness
and engagement

www.busenerpro.com énéFFGCt@
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The Challenges

Improving training and education services

“_,BUILD up SKILLS- Lo . . .
L (teacher training, teaching aids, equipment
NMbTHA KAPTA and 'I:aC|||t|eS)'P
30 06yHeMUA NO NPUNAraHE Ha
VHTENUTEHTHIA CHEPOVAHOCEKTIBHMA . .
PeRsy s EXpHERCORS Regulatory framework for energy efficiency

and support programmes?

Lack of qualification requirements, including
in public procurement?

Low market demand for green buildings and
insufficient links with business?

| Bad reputation of the construction
= profession?

www.busenerpro.com EHGFFGCEC/-



http://www.busenerpro.com/library.html

=

r—n

Possible solutions

Continuous professional development (CPD)
system

Skills register and skills passports

Working with public institutions and the
financial sector

"Zero-Energy Building Days" - maximum
publicity at local and national level

Focus on digitalisation, innovation and
circular economy

www.busenerpro.com €ﬂ€FF6CL‘/f-
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/ero- Energy Building Days

Theme: Stimulating demand for energy
efficiency and renewable energy training

Thesis: There cannot be demand for training
without demand for quality buildings

Background: experience gained from
international initiatives and work with
vocational schools and industrial chambers

Goal: To improve understanding of the
benefits of energy efficiency and skilled
labour among the customers who drive the
construction market

www.buildupskillsbg.eu Gneﬂl@&z
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/Zero Energy Building Days

Approach: support the supply and stimulate
demand for training through large-scale local
events including:

product exhibitions

professional training

seminars and conferences

real-time demonstrations

career guidance

consultancy for investment projects

media events

www.buildupskillsbg.eu GnéFF@&/;.
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/Zero Energy Building Days
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/Zero Energy Building Days
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/Zero Energy Building Days
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/Zero Energy Building Days
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INSTRUCT

INSTRUCT

— ' 8 selected Pilot Demonstrators in 6 European countries

INSTRUCT
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BUS League

BUS' BALANCE Push ¥ PuLL i

....
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BUS League

Why [economy, project management, importance]

1. Explain the impact of EU climate change and energy policy
on sustaining the built environment.

2. Explain the characteristics of energy use in existing
buildings.

3. Explain in general how to improve the energy efficiency of a
building.

4. Explain the value of energy renovation in relation with the
building users' needs.

5. Provide adequate information to building occupants in
achieving adequate levels of ventilation, lighting, acoustic and
thermal comfort.

6. Explain the consequences of having poorly insulated pipes,
vessels and ducts which transport or store heated water or air.

BUS &

How [Generic Cross-craft skills]

7. Perform a careful inventory as input for an integrated
improvement process.

8. Design and apply step-by-step retrofit plans.

9. Ensure achievement of ecology and sustainability criteria.

10. Ensure comfort, health and safety requirements in buildings.
11. Analyse cost effectiveness of energy efficiency
improvements.

12. Engage with other crafts to meet design demands - Work
together onsite to achieve quality low energy buildings.

13. Ensure quality of work with regards to airtightness and
vapour control.

14. Interpret thermographic images (both for building and
installation issues).

15. Provide the homeowner with information needed to ensure
that the building is operated and maintained to its optimum.
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What [Building envelope - from cross-craft point of view]
16. Reduce heat loss through the building envelope (as a
responsibility, not the actual isolation activity).

17. Identify and prevent common air leakage points.

18. Address potential thermal bridges during construction /
maintenance / retrofit.

19. Address potential airtightness issues.

Key BUSLeague subtasks

1. Identify key information presented on both a CE label and in the
associated Declaration of Performance.

2. ldentify if insulation materials are fit for purpose.

3. Identify and label insulation layer(s) in construction details.

4. Identify and label airtightness layer(s) in construction details.

5. Repair and/or reinstate insulation where it has been damaged or removed.
6. Apply techniques and types of materials that are commonly used to create

the airtight layer.
7. Apply correct taping approaches and materials to create a permanent
airtight connection.

BUS &

What [ Building services - from cross-craft point of view]

20. Identify when adjustment on the type of ventilation system is

needed.

21. Install necessary electrical services without compromising
the effectiveness and continuity of the insulation layer.

22. Install necessary plumbing / ventilation services required
without compromising the effectiveness and continuity of the
insulation, airtightness and vapour control layer.

23. Minimise heat losses from the heat source and distribution
pipes.

24. Identify and prevent poor hot water circulation systems.
25. Ensure proper functioning of the heating system.

26. Keep an eye on the importance of windows in relation to
thermal protection, solar gains and ventilation.

27. Keep an eye on the need for or effectiveness of shading
systems and passive solar systems.
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BUS &

BUSLeague Recognition of EE-skills

BUS &

Strategic definition N/R Explain the impact of EU climate change and energy policy on sustaining the built environment
Identify actions in national action plans for energy efficiency and ULOs added to database X X 1
Outline the EPBD and EED drivers relevant to building regulations  [ULOs added to database X |X X X |2
Explain why it is important to reduce the energy demand and ULOs added to database XXX XX (XXX 3
Explain the importance for energy efficiency combined with the need  |ULOs added to database XX (XXX (XXX |4
lllustrate implications of upgrading the energy performance of ULOs added to database X XXX XXX X ]5,9
Interpret building standards and regulations in relation to energy X |X 6
efficiency and quality ULOs added to database

Strategic definition R Explain the characteristics of energy use in existing buildings
Explain key information presented on an energy label ULOs added to database X X X X X (X |7
Explain the energy profile of buildings ULOs added to database X X X 8
Explain the importance of energy performance of the building during  |ULOs added to database X X X X |X |X |76
Evaluate the energy performance of the building during the operational |ULOs added to database X X X 7
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Is always worded as a result somebody can Something a person needs to be able to do/perform Know how you need to know by ‘head’ in order to perform a task as
take responsibility for in order to reach a certain result efficient and effective as possible
1 Explain the impact of climate change on building Describe energy efficiency actions being taken at national ~ [Actions in national action plans for energy efficiency and renewable energy
energy performance level deployment in buildings
List and describe main national programmes supporting Impacts of climate change targets on the real estate market
energy efficient renovations Continues improvement of Building standards required for building energy
Link climate change targets and their impacts on the real performance and carbon emissions
2 Explain the EPBD and EED drivers relevant to List the Building Regulations at national-level and Definition of the acronyms NZEB, EPBD and EED
building regulations and NZEB relevance to nZEB compliance Building Regulations at national-level and its relevance to nZEB, energy
efficiency and quality
3 Explain the link between energy demand and Link energy demand and consumptions in buildings with The maximum level of primary energy consumption required to achieve nZEB
consumptions in buildings with CO2 emissions CO2 emissions and climate goals Definition of ‘Primary Energy’
Definition of ‘Delivered Energy’
Key units used to define the energy efficiency of buildings including
KWh/m2.year and kgCO2/m2.year
4 Illustrate the importance for energy efficiency Clarify the proportion of the regulated energy loads of Key renewable energy technologies most frequently used (PV, PVT,
combined with the need of the production and use of |dwellings that must be met by renewable energy sources Geothermal)
renewable energy
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BUS GoCircular

TR, DEVELOPMENT OF RECOGNITION
READ ALL ABOUT JT SCHEMES AND DELIVERY OF IMPROVING THE REPUTATION OF
‘TRAIN THE TRAINER' COURSES THE CONSTRUCTION SECTOR TO
(5\ o ~ BECOME MORE DIVERSE AND
2 (:;.‘:'u: %) INCLUSIVE
Mnn o Qi
STIMULATE MARKET DEMAND P INETW N —
FOR CIRCULARITY SKILLS
/ MENTORING

EXPAND BUS-GOCIRCULAR
AT NATIONAL=- AND EU=-LEVELS

PEVELOPING A CIRCULAR CON-
STRUCTION SKILLS QUALIFICA-
TION FRAMEWORK

REPLICATE
ON OTHER
DOMAINS
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i Prioritise regenerative and efficient use of resources el

1.1 1,2,3,4 AR, MS, ME, CE, EE, UP, AM, C
Design with bio-based, non-toxic and/or non-critical materials

1.2 Replace energy sources with less impactful alternatives 8 AR, EE, EL, MS, PM
Apply suitable energy efficiency measures to the building design (taking into 9 AR, EE, EL

1.3 account building purpose and climate)

10 AR, EE, EL

1.4 Generate energy from renewable sources - e.g. solar, sustainable biomass

1.5 6 P, Gd, R, El
Apply measures that replace freshwater with less impactful alternatives

1.6 7,15 P, Gd, R, El
Enact water efficiency measures

1.7 1,2,3,4,5 [MS,PM
Source bio-based, reusable, non-toxic and non-critical materials 36

1.8 74 MS, PM
Source local and lightweight materials

2 Design for the future 81

2.1 2,26, 27,28 |ME, CE, EL, AR
Design to reduce waste during production and use

2.2 Design with materials that enable multiple uses 5 ME, CE, EL, AR, BS, HS

2.3 31 ME, CE, EL, AR
Design buildings and installations that are made to last and to ensure longer use

2.4 29 ME, CE, EL, AR, BS, HS
Design products and building structures to enable reuse and recycling

25 30 ME, CE, EL, AR, BS, HS
Design products and building structures that make repair accessible

2.6 Design with use of pre-fabricated solutions 26 ME, CE, EL, AR

2.7 Design modular construction solutions 28 ME, CE, EL, AR, BS, HS

2.8 1, 14, 20, 23, (AR, MS, ME, CE, EE, UP, AM, C
Design using secondary materials not initially intended for reuse 55, 78

2.9 Design to use and store energy more efficiently in buildings 24 AR, EE, EL

2.1 Compile and provide deconstruction / demolition specifications at the 59 ME, CE, EL, AR, BS, HS
commissioning stage
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Circular skills in construction

Design with bio-based materials as an
alternative for conventional construction
materials

Select bio-based materials for the construction
project at hand

Consider the purpose of the building and the
context of the entire building solution, as well
as construction requirements

When biobased materials are not an option,
select low impact materials

Integrate use of the Material Circularity
Indicator (make sure it is not higher than X)
Ensure use of materials that have little to no
volatile organic compound (VOC) emissions

Types of bio-based materials in construction
such as hemp, seaweed, cork, bamboo,
sustainably sourced wood, agricultural residues
Advantages and disadvantages of biobased
materials

Seven functional requirements of building walls
Alternative forms of concrete

https://ellenmacarthurfoundation.org/material-

circularity-indicator

Enact measures that optimise material use to
strive for material efficacy

Apply measures that optimise material use to
construction projects

Combat underutilisation or surplus of materials
by sharing products or assets and optimising
their use

General knowledge about measures that
optimise material use in construction, such as
3D printing or accurate structural design/
industrialised prefabricated products

Design with non-critical raw materials as
defined by the EU

Avoid, insofar as possible, use of critical raw
materials as defined by the EU while selecting
materials for a project

Types of non-critical raw materials as defined
by the EU

https://ec.europa.eu/growth/sectors/raw-

materials/areas-specific-interest/critical-raw-

materials_nl

Design with non-toxic materials as defined by
the EU

Avoid, insofar as possible, use of chemicals as
defined by EU while selecting materials for a
project

Types of non-toxic construction materials, such
as alternatives to anti-flame retardants used on
wood

https://echa.europa.eu/-/chemicals-in-our-life-

chemicals-of-concern-svhc

Design with products and materials that can be
easily reused or recycled after use

Recognise and select materials that can be
easily reused or recycled after the building's
end-of-life

Recognise and avoid composites or other
mixed materials that are then hard to
recycle/repurpose

Reusable and/or recyclable materials, such as
glass, plasterboard, steel, gravel (aggregates),
rammed earth walls

Recycling requirements for specific products
and materials for safety and functionality (and
regional/local infrastructure capacity)

Replace freshwater use with alternative water
sources

Use alternative water source applications that
are suitable for the project at hand

Harvest greywater and rainwater for certain
applications

Design sustainable drainage systems

Alternative water sources such as rainwater,
fogwater, seawater, grey water etc.

Which building applications are suitable for
applying alternative water sources
Sustainable drainage systems
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Working with citizens and professionals

www.buildupskillsbg.eu
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Communication

) * Web:

www.buildupskillsbg.eu

www.nhzebroadshow.eu

www.fit-to-nzeb.com

www.craftedu.eu

+*» Facebook:

www.facebook.com/nzebroadshow

www.facebook.com/nzebready

www.facebook.com/craftedu
+* Twitter: @NZEBRoadshow,
@nzebready

nZEB Roads} NZEB Roadshow

XUA. nocaegoBamenu - 171
ocregBaHu
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& MpeBkaloveme koM cmpaHuuama Ha NZEB Roadshow, 3a ga 3anouHeme ga s

www.buildupskillsbg.eu éﬂEFFGCEC/-



http://www.facebook.com/nzebroadshow
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https://twitter.com/Train2nZEB
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KAMAPA HA CTPOUTEJIUTE B Bb/ITAPUA
‘ == ' BULGARIAN CONSTRUCTION CHAMBER

THANK YOU FOR YOUR ATTENTION!

Energy Efficiency Centre EnEffect

1164 Sofia, Bulgaria

Bull. Hristo Smirnenski 1, et. 3
Tel: +3592963 17 14

Fax: +359 2 963 25 74

Email: eneffect@eneffect.bg
Web: www.eneffect.bg

PN

Contact person:
Dragomir Tsanev
Email: dtzanev@eneffect.bg
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