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The Dem4BIPV project: Development of innovative
educational material for Building-Integrated
Photovoltaics

Dem4BIPV started in September 2015 and will run until August
2018. The project is funded by the Erasmus+ programme of the

European Commission.
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Project activities

* Analysis of the existing and future market needs in terms of
BIPV system integration and education needs in this field

« Development of high-quality didactic content on BIPV for higher
education

« Development of a virtual learning environment for the practical
aspects of the course (i.e. lab work of experimental nature)

« Deployment of remote laboratories

« Pilot testing of the course and refinement
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Global BIPV Market perspective and the recent past

of annual installation capacity from 2014 to 2020

The global market is estimated at 2.3 GW in 2015
compared to 1.5 GW in 2014.

Region/Comntry 2014 2015 2016 2017 2018 2019 2020 CAGR (%)
Asia/Pacific 92 712 L% 1672 2329 3134 418
Furope 967 1441 2103 2929 3807 E 39.7
Rest of world 125 184 263 355 451 561 379
UsA 476 675 917 1200 1491 1766 330
Canada 61 8 119 157 190 228 326
Tapan 201 268 349 434 520 612 215
Total (GW) 34 49 Y.

6.7

Source: (Global Industry Analysts, 2015)

CAGR-compounded annual growth rate
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France, Germany, Italy, Spain and rest of Europe
market analysis and forecast of annual installation
capacity in kW for years 2014 to 2020
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Germany in kW France in kW Spain in kW Italy in KW Restigfklf/:;rope Total

2014 45.404 241.370 13.829 278.271 70.993 649.867

m 2016 96.279 523.565 33.580 611.627 175.498 1.440.548

2018 193.925 1.075.083 69.523 1.222.177 368.154 2.928.861

m 2020 307.277 1.822.297 121.661 1.988.281 598.584 4.838.100

Source: (Global Industry Analysts, 2015)

Rest of Europe include Austria, Belgium. Bulgaria, Czech Republic, Denmark, Finland, Greece, Hungary, Ireland, The
Netherlands, Norway, Poland, Portugal, Romania, Russia, Slovakia, Sweden, Switzerland, Turkey and the UK.
Error tolerance for the data is 10%(+/-)
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Status and outlook for BIPV In
relation to educational needs in the BIPV
sector through - Stakeholder survey
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Survey Design

e The Dem4BIPV - Consortium defined the Stakeholder
groups and the topics

« Participants in the questionnaire were able to state their
opinion on a 4-points scale (no need, not so strong
need, fairly strong need, very strong need), besides

don’t know’ R
* Questionnaire was available on the © v

Internet (Google forms) from |

February to April 2016. Deloitte. WP

« Atotal number of 100 participants
took part in the survey

*
- E ra Sm u S + Single answer only - Please select one of the boxes

() Very unfamiliar

1. How familiar or unfamiliar are you, generally speaking,
with the BIPV systems?
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Portrayal of participating Stakeholders and Countries

Number of response in total per Percentage of response per
country Stakeholder group

Portugal; 2 _ Swede
Switzerland; 4 '

n; 2
UK 1 \ The majority of the participants are
Spain; 8__ from R&D, followed by architects.
Austria; 25
Korea; 1
France; 4
About 10% are PV installer, BIPV
Japan; 2

producer and consultant.

Norway; 3
Italy; 3
Belgium; 3

Facade manufacturer and educational
sector share about 5%.
Cyprus; 21
Facade installer, electrician and
Netherlands; 12 -

buildings planners were in focus of the

Germany ; 8 survey, no response was received.
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Stakeholder response in categories
Very favourable, fairly favourable, "Neither unfavourable/ nor favourable

100% -
80% -
60% -
40% -
20% -
0% - a4
\\0

X ¢ < S
9 < ) ) ) )
2@ &) $ & $ & . N
& N & P & > %\‘ & Sy & q\“ &
3 Q & © & N4 © N S >
¥R K\ Q S O S 32 N
3 3 & S & @ &S @ P
X ) N\ Q A\ W& o
2) R S Q @
NS < S 2 <
. @ > X
S @ o~ <
o O X
) & & '
» Q Neither unfavorable/ nor favorable
& >
Q}O \0 m Fairly favorable
N ®
X
* @ = Very favorable
&
g

- Erasmus+ i@




W Dema  aenes
OBIPV aen

Envision of the integration of BIPV systems in the building
envelope environment of all respondents; n=100
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Stakeholder groups have an important role in wider deployment of
BIPV; all corespondents; n=100
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Educational need for groups of students and/or professionals in
Austria, Cyprus, Germany and Netherlands; n=66
25
20
15 -
E Austria
10 4 m Cyprus
Germany
m Netherlands
5 -
0 -
Professionals (i.e. Building contractors Post-graduate Higher education Vocational/tertiary
Architects, Engineers, students (MSc) in  (university) students in sector employees (i.e.
Planners etc.) relevant fields (i.e. relevant fields (i.e. PV installers)
architecture, electrical engineering)

engineering etc.)
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Sum of the educational requirement towards BIPV of all

respondents; n=100

Cultural barriers; 264 Lack of information; 312

Constructional integration of
BIPV; 1455

Market driven barriers ; 271

Manufacturing barriers ; 295

Maintenance and recycling;
280

Standards; 678/

Energetic integration of
BIPV; 859

Economical barriers ; 1123

Design integration of BIPV;
— 1505

- Erasmus+ Regulatory barriers; 1334

15%
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 from 1.5 GW in 2014 to 2.3 GW in 2015 global BIPV market
Increase: about 40%.

« Forecast: 4,8 GW for 2020 in Europe (11.1 GW global).

« Positively impacted by the regulatory framework. the
European level the Directive on Energy Performance in
Buildings (EPBD) (Directive 2010/31/EU) and the Renewable
Energy Directive (1/77/EC) was set up by the European
Union (EU).
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« Main group of Stakeholder for educational need is identified as
the professionals (i.e. Architects, Engineers, Planners etc.),
followed by building contractors and post- graduate students
(MSc) in relevant fields ( i.e. architectural, engineering, etc.).

« Three main topics with high priority for education: design
Integration, regulatory and constructional topics

« Especially on mounting systems and building, envelope
materials properties, different BIPV
products/materials/technologies, BIPV software, laws and
directives

« Architects, building contractors, building planers, facade and
mounting systems producers, as well as investors play an

iImportant role in the future. 18
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Based on outcomes of survey:
« Development of educational material in a modular way

« To accommodate different levels of background knowledge and
interest

« Virtual labs for experimenting with BIPV will be operational in
Austria, Cyprus and The Netherlands

8 Frasmus+ A4
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