Plataforma Tecnolégica Espaiola
de Construccion

Consultation results report

“THE DIGITAL
TRANSFORMATION OF

THE CONSTRUCTION
SECTOR IN SPAIN”

PROHIBIDA SU REPRODUCCION PARCIAL O TOTAL SIN APROBACION DE PTEC



http://www.plataformaptec.es/
mailto:ptec@plataformaptec.es

da Contt

TIS FORBIDDEN TO REPRODUCE THIS DOCUMENT WITHOUT EXPRESS AUTHORIZATION FROM PTEC.

This document was coordinated by Ayming Espana within the framework of the work carried out by the
Work Group launched by the Spanish Technological Construction Platform (PTEC) and led by INDRA:

“Strategic Group for the Digital Transformation of the Construction Sector”,

composed of:

lnacitec] GAITIF

MEMBER OF
BASQUE RESEARCH
& TECHNOLOGY ALLIANCE

\
'\" CEMENTOS
*¢CRUZ

acc en?u re @\accciqgmrlg A g - S ALLTERRA  €e
A apogea ASEC] AV
e onepr o ATANGA
szi / I / Be,g,gﬁ bgsﬁiarStTHE NEW SCHOOL
°
cell cem: sa

Ingenieria y Control

N
i
0o

L J
_.
K

ChatuTech

CIMNE"

© sxcrncin
'- OCHO&

|

[ — | —
Confederacién Nacional
de la Construccitn

{

LCSICE

ctcon

Centro Tecnologico de la
Canstruccion

fecons PABEXPO

danosa

Building together

adasein

Ingenieria y Estructuras

b EPCTracker

ERAIKUNE

Constiuct o Cusler

eurecat

Centee Tecnoldgic de Catalurya

FUNDACION
I I" LABORAL )
DE LA CONSTRUCCION

»»
=~
1 %

Construccién

construccion

-+ Finalcad

Build your best

° GrantThornton

PROHIBIDA SU REPRODUCCION PARCIAL O TOTAL SIN APROBACION DE PTEC

www.plataformaptec.es ptec@plataformaptec.es



http://www.plataformaptec.es/
mailto:ptec@plataformaptec.es

DvIA Indra

ingen eria

": L ' Instituto de Matemdtica Multidiseiplinar

uie Df HU(AS UIFNJW[HH![S ¥
TE(.W[ 10 MATERIALES DE CONSTRUCCION Ke ra en

MainRailM gNAPAL %, OHL D) Proyme

SERVICIOS TECNICOS NAPAL, S.L. =

‘ N\ RIBspain | S8CYT ) sieNE_Block A

AN A
<\ .’ . |
> RTECH summeria tecnalia J

Sothis e, st

tco m et thinkproject

+DEGICAD
as
A
ET_A]C/ GRn, UNIVERSITAT m
h g
g% = p'|l POLITECNICA
Universidad 2 DE VALENCIA ) )
Politécnica p— Plataforma Tecnolégica Espafiola

deCartagena POLITECNICA s Consaceon

PROHIBIDA SU REPRODUCCION PARCIAL O TOTAL SIN APROBACION DE PTEC

www.plataformaptec.es ptec@plataformaptec.es



http://www.plataformaptec.es/
mailto:ptec@plataformaptec.es

ataforma Tecnolégica Espanols
de Construccion

Transformacion Digital del Sector Construccion

Content

I 1 (0T ¥4 T o I SO 5

2. The CONSURAtION ..cvvceeiiieecceerc e s iError! Marcador no definido.
(0] oY1= €1 R 6
STTUCKUIE ettt e iError! Marcador no definido.
DT 1S1ST =70 Y= L[] o TR TRTIN 6

3. CONSUIATION FESUILS «..eeieieceieeeeee e e s e e s s e e s ne e s e e e s mn e e e ne e eanis 7
PartiCipant ProfiliNg e e e e 7
DIGITAL TRANSFORMATION STRATEGY BIOCK ....eerieeieieie et 8
OBSTACLES DIOCK.....cruteeieuirtesee ettt ettt ettt st s e s e e e et e e st e nesae e e 12
CHALLENGES DIOCK ..utitieuirieseeeteie sttt sttt st s sse st e e sae et nee e nesaeee e 21
o 10 2 ST o] oo <GS 32

4. Intelligent Specialisation Strategies Study (RIS3)......cccccericciee e 35

Pagina 4



] w Transformacion Digital del Sector Construccion

1. Introduction

In 2019 the Spanish Technological Construction Platform (hereafter PTEC) launched a Work
Group (WQG) “Strategic Group for the Digital Transformation of the Construction Sector” led
by INDRA.

The group’s objective is to develop a national strategic plan within this context and promote
the creation of specific grants for the construction sector in the framework program set to
startin 2021.

In 2020, the dynamization activities for the strategic plan started, including the entire value
chain of the construction sector, in order to contrast conclusions, obstacles and challenges.
The dynamization tasks, surveys and workshops were conducted by Ayming Espana.

The European Strategic Research Agenda was taken as a starting point, developed by the
European Construction, built environment and energy efficient building Technology Platform
(ECTP), for the construction sector (“ECTP Strategic Research & Innovation Agenda 2021-
2027"1) in which the sector’s current obstacles, objectives, priorities, and challenges are
identified from 2019 to 2030.

Given that this document covers the general interests of all the Member States of the
European Union, it was necessary to specify the obstacles and challenges in Spain.

1 http://www.ectp.org/resources/publications/
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2. The consultation

Objective

The objective of this consultation was to collect opinions and carry out a contrast activity
related to the digital transformation of the construction sector at a national level. This
enabled information about strategies within organisations, obstacles that must be overcome
and challenges they are faced with in the short and long term to be extracted.

Structure

To collect the information in an organised way, the consultation was carried out through an
online form divided into four blocks.

- With the aim of extracting information about the
companies’ visions regarding digital transformation, getting to know the most popular
technologies used by organisations or developing staff skills to cope with change.

- In this block a series of obstacles already identified by the WG is
analysed. These will have to be overcome for the sector to reach the degree of
transformation required to deal with the challenges of the future.

- Intended to analyse the challenges identified by the members of the
WG, which are aligned with the challenges identified in the European Strategic
Agenda.

- This final section intends to extract ideas about possible pilot projects
that could facilitate the integration of digital technologies in the sector.

Dissemination

As the consultation was carried out, it was essential not only to reach the maximum number
of possible agents on national territory, but also to approach the broadest possible range of
entities.

To address this challenge, a contact person was identified in every Autonomous Community
so as to provide the form to a higher number of agents in the region. This contact person had
to be a “neutral” agent, so that they would not condition the participation of any of the
organisations. Consequently, it was decided that the contact person had to be, where
possible, an agent of knowledge (such as, for example, from a technological centre or a
university), as well as a member of PTEC.

Additionally, other channels such as social media and the PTEC newsletter were used.
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3. Consultation results

Participant profiling

As a result, the consultation received a total of 75 replies. How the participating agents were
profiled is shown as follows:

Table 1. N° of replies by entity typology

GRAN EMPRESA

MEDIANA EMPRESA

PEQUENA EMPRESA

ORGANISMO PUBLICO DE INVESTIGACION (OPI)
CENTRO TECNOLOGICO (CT)

UNIVERSIDAD
ASOCIACION/FUNDACION
CLUSTER

OTROS

The following figure shows the geographic distribution of the participants. Two aspects must
be highlighted:

- No replies were received from the following Autonomous Communities: Aragon,
Galicia, the Canary Islands, the Balearic Islands, La Rioja, the Autonomous City of
Ceuta, and the Autonomous City of Melilla.

- Of the 16 replies received from the Autonomous Community of Madrid, 56%, which
represents 9 of the replies, corresponds to entities headquartered in said Community
but that operate at a national level.

1 respuesta

10 respuestas 5 respuesta
tj—' 1 respuesta

2 respuestas

9 respuestas

16 respuestas

6 respuestas

8 respuestas
8 respuestas

3 respuestas

6 respuestas

Figure 1. Geographic distribution of the consultation’s participants
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DIGITAL TRANSFORMATION STRATEGY block

The Digital Transformation Strategy block starts with a survey about the integration of these
policies and the pillar of change in the organisation as a whole.

Opportunity 98,7%

How does your organisation tackle digital
transformation? Threat 1,3%

Yes 72%
Does your company have a digitisation strategy? No 20%
Not sure 8%

How do you think technology has an impact on: the your
CONSTRUCTION  ORGANISATION?
SECTOR?

iived ) QA Aakene 5,3% 2,7%
**ik*i% 16,0% 6,7%
****i\{ 33,3% 24,0%
*hokkYe  307% 41,3%
i 00 0 @ ¢ 14,7% 25, 3%

To conclude, most of the survey’s participants see digitisation as an opportunity, but only two
thirds have a defined strategy. The majority of entities consider technologies to have an
important impact on the construction sector as well as on their organisations.
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For which of the following activities does your organisation use digital tools?

3% 28
N RRHH ™=
En ninguna

categoria
A43%
Ventas e Pltlﬂl:tﬁﬂa

e
Marketing &

What new technologies does your organisation use?

cloud Computing || NN
Big Data |
civerseguridad || NG
internet of Things ||| NG
impresion 30 || G
nteligencia Artiicial ||| G
robatica [N
Other (BlockChain, Simulacion, AR/VR)
Ninguna de las anteriores || NEEGNG

0% 200 400 606 2808% 100%

Most agents use Cloud technologies, Big data or technologies related to Cybersecurity. 20%
of the survey’s participants contemplate none of the mentioned technologies related to
digitisation.
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Regarding the training of staff in your organisation, how would you rate the following statements?

Leaders... Employees... ... have the necessary skills and experience to
implement a digital transformation strategy.

4.0% 4.0% oameneer | ST T TC
21.3% 13.3% **www
42.7% 37.3% ** A A

22,7% 33.3% ) @ ¢
9.3% 12.0% et | ek ke
e

Gestidn masiva de datos _
Analisis de datos complejos _
Desarrollo software _
Gestion de proyectos digitales _
Liderazgo y estrategia digital _
Desarrollo web -
[

En ninguna de las anteriores

0% 25% 50% 75% 100%

Regarding training, employees are far from having acquired the necessary skills to be able to
implement and work with a digital transformation strategy. In the case of leaders, this
percentage slightly increases, but the numbers are low all the same. Additionally, analysing
the fields of study, data management and handling is one of the areas in which they lack
knowledge the most.
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Conclusions

From this strategy block we can conclude that digital transformation is seen as an opportunity
by the vast majority (98.7%) of agents consulted. This is backed by the fact that more than
70% say they have or are implementing a specific digital transformation strategy in their
organisation.

Regarding the impact of technologies, most agents perceive it as being moderate in the
sector, whereas in organisations technology is thought to be having a bigger impact.

Currently, the activities for which digital tools are being used the most are internal
management and invoicing, with 84% and 83% of replies, whereas sales is the activity for
which they are used the least (43%).

When it comes to new technologies, the most frequently used in organisations (Cloud
Computing and Big Data) are classified as the most voted, whereas robotics or other
technologies (such as Blockchain, simulation or AR and VR) are the least voted. It is worth
noting that 21% of participants do not use any of these forms of technology.

Concerning the training of staff, most participants share the opinion that neither leaders nor
staff have the necessary skills and experience to implement a digital transformation strategy.
Data mass management and complex data analysis are the areas that most lack the required
skills.
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OBSTACLES block

In your opinion, which of the following obstacles, at a global level, prevent your organisation from
making the most of digital trends?

Capacidad inversion insuficiente. ............ooveeieeeeeeeee e 56%
. R (y

Falta de una estrategia de transformacion digital...................... 49 0
dacagiidad organizaci %

Falta de capacidad/agilidad organizacional................................. 45 (1]
e - 1%

Recursos humanos insuficientes y/0 no capacitados................. 4 o

Aspectos relacionados con la seguridad de la informacion.........

INO €XISTEN DAITEIAS. ... oo

As a result of the consultation carried out on the participating entities of this Work Group, a series
of obstacles specific to digital transformation were identified. These will appear in groups
according to the scope they are related to:

* Data
* Business model
* Value chain
* Technology/innovation
* Talent
In your opinion, how much of an impact do the following obstacles have in the digital
transformation process of the construction sector?
The values are shown from 1 to 5, meaning;:
- 1, obstacles with a VERY LOW IMPACT on digital transformation
- 5, obstacles with a VERY HIGH IMPACT on digjtal transformation

Next, we will display the graphs. Orange represents the entity that obtained the highest score,
whereas yellow represents the entity with the lowest score.
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DATA
Management and analysis of massive volumes of data and information (B5-1)

Clister
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Gran empresa

Pequeina empresa

Mediana empresa

Decentralisation of data (55-2)
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Long cash conversion cycles (average periods of high collection) (BB-3)

Cluster
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Universidad
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Focus on the price (contracts based on speed of execution and prices) (B5-4)
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Public tender processes (favour fragmentation = hinder applying BIM methodology to the
whole life cycle) (BB-5)
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Digital Competitiveness (lack of agility in adapting business model to the digital environment
and to face technological “new entrants”) (E5-6)
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VALUE CHAIN
Market fragmentation and lack of structure (B5-7)
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Universidad I
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Low productivity of the sector (risk not being able to meet future demands) (B5-8)

Claster
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Wider gap between the sector’s capacities and modernisation demands and improvements on
already existing infrastructures (B5-9)

Cluster

Otro

OPI

Universidad

Centro Tecnologico
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TECHNOLOGY/INNOVATION

Conservative approach to innovation (many entities prefer to wait for others to propel real
innovation and react at a later time) (B5-10)

Claster

Otro

OPI

Universidad

Centro Tecnoldgico
Asociacién/Fund...

Granempresa

Pequena empresa

Mediana empresa

3,00 3,50 4,00 4,50 5,00

Lack of standardisation (low inclusion rate of technological solutions with a focus on the sector
within the framework of regulations and other standards) (B5-11)

Cluster I
Otro
OPI
Universidad
Centro Tecnolégico
Asociacion/Fund...
Gran empresa

Pequena empresa

Mediana empresa

N
o
S
L
o
S
S
o
S

5,00

Lack of integration between systems (numerous operational inefficiencies due to a lack of
communication and interaction between different systems and technologies) (B5-12)

Claster

Otro

OPI

Universidad

Centro Tecnolégico
Asociacion/Funda...

Gran empresa

Pequena empresa

Mediana empresa

3,00 3,50 4,00 4,50 5,00
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Technological Viability (digitisation of construction and monitorisation require technologies that
still need to prove their technical and financial viability) (BB-13)

Claster

Otro

OPI

Universidad

Centro Tecnologico
Asociacion/Funda...

Gran empresa

Pequena empresa

Mediana empresa

o

2,00 3,00 4,00 5,00

TALENT

Lack of trained and qualified staff (55-14)

Clister
Otro

OPI
Universidad

Centro Tecnolégico

Asociacion/Fundacion
Granempresa I
Pequeiia empresa NG
Mediana empresa [ R

2,

Q

0 2,50 3,00 3,50 4,00 4,50

Conclusions

In the following figure you will find a matrix identifying the most voted obstacles (biggest
impact on digital transformation) classified by agent typology.
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If the results are analysed on a global level, the 5 most voted obstacles, the ones that are
considered to have the biggest impact on digital transformation, are the following:

1 BB-10

Acercamiento
conservador a la
innovacion (muchas
entidades prefieren
esperar a que otros
impulsen la
verdadera innovacion
y reaccionar mas
tarde)

2 BB-12

Falta de integracion
entre los sistemas
(existen numerosas
ineficiencias
operativas procedentes
de la falta de
comunicacion e
interaccion entre los
diferentes sistemas y
tecnologias)

3 886

Competitividad Digital
(falta de agilidad para
adaptar los modelos de
negocio al entorno
digital y hacer frente a
los "new entrants”
tecnologicos)

4 5o

5 BE-14

Falta de Falta de personal
estandarizacion (baja entrenado y
inclusion de cualificado
soluciones

tecnologicas con foco
en el sector dentro de
normativas y otros

estandares)

On the maps, the Autonomous Communities in which this obstacle was identified as the main
one for digital transformation are marked in orange. In the case of a tie, all Communities with
the same score will be selected.

For example, the obstacle “conservative approach to innovation” was the one with the
highest score (biggest impact) in Castile and Ledn, the Community of Madrid, Navarre,
Catalonia, and Murcia.

Next, the results of this same analysis, but classified by agent typology will be shown. They
have been divided into three big groups:

- Large Enterprises
- Small and Medium Enterprises (SMEs)

- Organisations

that

drive

R+D+i

Associations/Foundations, Clusters, or others)

1 BB-10

Acercamiento
conservador a la
innovacién (muchas
entidades prefieren
esperar a que otros
impulsen la
verdadera innovacion
y reaccionar mas
tarde)

Figure 2. Obstacles with the biggest impact on DT for Large Enterprises.

2 BB-12

Falta de integracion
entre 10s sistemas
(existen numerosas
ineficiencias
operativas procedentes
de la falta de
comunicacion e
interaccion entre los
diferentes sistemas y
tecnologias)

3 BB-14

Falta de personal
entrenado y
cualificado
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Descentralizacion de
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Procesos de
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(favorecen la
fragmentacion lo
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la metodologia BIM a
todo el ciclo de vida)
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1 BB-4

Foco en el precio
(sistemas de
contratacién basados
en la rapidez de la
ejecucion y precios)

~ &

¥

1 BB-10

Acercamiento
conservador a la
innovacion (muchas
entidades prefieren
esperar a que otros
impulsen la
verdadera innovacion
y reaccionar mas
tarde)

5>
e
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2 BB-10

Acercamiento
conservador a la
innovaciéon (muchas
entidades prefieren
esperar a que otros
impulsen la verdadera
innovacion y
reaccionar mas tarde)

L 4

4

3 BB-6

Competitividad Digital
(falta de agilidad para
adaptar los modelos de
negocio al entorno
digital y hacer frente a
los "new entrants”
tecnoldogicos)

L g

Qo

3 BB-14

Falta de personal
entrenado y
cualificado

I

4

o

Figure 3. Obstacles with the biggest impact on DT for SMEs

2 BB-12

Falta de integracion
entre los sistemas
(existen numerosas
ineficiencias
operativas procedentes
de la falta de
comunicacion e
interaccion entre los
diferentes sistemas y
tecnologias)

&

3 BB-6

Competitividad Digital
(falta de agilidad para

adaptar los modelos de

negocio al entorno
digital y hacer frente a
los "new entrants"
tecnologicos)

-

L B

4 BB-11

Falta de

estandarizacion (baja

inclusién de
soluciones

4 BB-12

Falta de integracion
entre los sistemas
(existen numerosas
ineficiencias operativas
procedentes de la falta
de comunicacion e
interaccion entre los
diferentes sistemas y
tecnologias)

»
S

5 BB-14

Falta de personal
entrenado y
cualificado

tecnoldgicas con foco
en el sector dentro de

normativas y otros

estandares)

_—

&

Figure 4. Obstacles with the biggest impact on the sector’s DT for Organisations that drive R+D+i

Throughout the analysis, the common obstacles by type of entity and their prioritisation can
be observed. The analysis carried out between the variation in positions of the obstacles
considered critical was interesting.
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CHALLENGES block
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The European Strategic R+D+i Agenda for the construction sector developed by the ECTP establishes
4 objectives for 2030. Digital transformation is one of them.

Within this objective, 4 priority areas have been identified:

- Data privacy and security

Intelligent operation and maintenance of buildings and infrastructures
BIM and Digital Twins for the integration of the value chain, with a special focus on SMEs

Better integration of built environment with urban space and mobility

In your opinion, how important are these priority areas?

Values shown from 1 to 5, meaning:
- 1 VERY LOW IMPORATNCE
- B VERY HIGH IMPORTANCE

Intelligent operation and maintenance of
buildings and infrastructures

41,3%

- 37,3%
‘Q
(@]
<
|_
Q 16,0%
w
§ 5,3%

[ |

Dos (2) Tres (3) Cuatro (4) Cinco (5)

VALORACION IMPORTANCIA (DEL 1 AL 5)
Data privacy and security
34,7% 37,3%

P
© 25,3%
Q
<
'_
(@]
>
w
e 2,7%
x

I

Dos (2) Tres (3) Cuatro (4) Cinco (5)

VALORACION IMPORTANCIA (DEL1 A 5)

BIM and Digital Twins for the integrations of the
value chain, with a special focus on SMEs

44,0%

z
) 30,7%
<
5 21,3%
>
w
o
N 4,0%

||

Dos (2) Tres (3) Cuatro (4) Cinco (5)

VALORACION IMPORTANCIA (DEL 1 AL 5)

Better integration of built environment with
urban space and mobility

42,7%

25,3% 24,0%

Cuatro Cinco (5)
(4)
VALORACION IMPORTANCIA (DEL1ALS)

% VOTACION

6,7%
[ |

Dos (2) Tres (3)

1,3%

Uno (1)
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Taking the information collected by the ECTP’s Agenda as a base, the members of the Work Group
identified a series of specific challenges to deal with in the short- and medium-term.

These challenges will appear classified as more general challenges:
o Allow an integrated approach of the value chain
o Revolutionise operation and maintenance of built environment
o Guarantee a perfect and safe life for EU citizens
o Allow better integration with urban space and mobility

o Accelerate development and use of improved and more sustainable materials

In your opinion, how important do you think the following challenges are?
Values shown from 1 to 5, meaning:

- 1, UNIMPORTANT challenge for digital transformation

- 5, HIGHLY IMPORTANT challenge for digital transformation

On the graphs below, the entity marked in orange is the one that scored the highest. In yellow, the
entity with the lowest score.

Allowing an integrated approach of the value chain

Generate a central data and algorithm learning platform that can be used as a foundation to create
Artificial Intelligence applications and learning tools to improve knowledge about value chain from
an integral point of view

Cluster

Otro

OPI

Universidad

Centro Tecnologico
Asociacion/Fundacion
Gran empresa

Pequena empresa

Mediana empresa

2,

Q

0 2,50 3,00 3,50 4,00 4,50 5,00
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Create a holistic approach based on common European digital Platforms, BIM, loT and Big Data (- I>-
2)

Cluster

Otro

OPI

Universidad

Centro Tecnolégico
Asociacion/Fundacion
Gran empresa

Pequena empresa

Mediana empresa
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Achieve adaptation of BIM methodology as a base for life cycle and circular economy management
(RR-3)

Cluster

Otro

OPI

Universidad

Centro Tecnolégico
Asociacion/Fundacion
Gran empresa

Pequena empresa

Mediana empresa
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Carry out implementation and innovation on the supply chain to improve its efficiency by using
disruptive technologies such as Blockchain (~-4)

Cluster I

Otro

OPI

Universidad

Centro Tecnolégico
Asociacion/Fundacion

Granempresa

Pequena empresa
Mediana empresa

2,
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Revolutionise operation and maintenance of built environment

Manage, monitor, and maintain infrastructures and buildings by means of Big Data (R-5)

Cluster |
Otro

OPI
Universidad

Centro Tecnolégico

Asociacion/Fundacion
Granempresa I
Pequena empresa
Mediana empresa I

3,

[}

0 3,50 4,00 4,50 5,00
Create an open European database with information about the vulnerabilities of buildings and
infrastructures (RR-6)

Claster

Otro

OP! |

Universidad

Centro Tecnoldgico
Asociacion/Fundacion
Gran empresa

Pequena empresa

Mediana empresa
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Guarantee a perfect and safe life for EU citizens
Guarantee data privacy by applying best practices and new technologies (MyData, MyBIM) (RR-7)

Cluster
Otro

OPI

|
|
|
Universidad I

Centro Tecnolégico
Asociacion/Fundacion I

Granempresa I
Pequena empresa I
Mediana empresa I

2,

Q

0 2,50 3,00 3,50 4,00 4,50 5,00
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Use the Internet of Things and digitisation to offer a user-centred approach (RR-8)

Cluster

Otro

OPI

Universidad

Centro Tecnolégico
Asociacion/Fundacion
Gran empresa

Pequena empresa

Mediana empresa

3,
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Improve the resilience and safety of buildings and infrastructures, especially of those that are state-
owned (RR-9)

Claster

Otro

OPI

Universidad

Centro Tecnologico
Asociacion/Fund...

Gran empresa

Pequena empresa

Mediana empresa
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Create the digital identity passport (R-10)

Cluster

Otro

OPI

Universidad

Centro Tecnolégico
Asociacion/Fund...

Gran empresa

Pequena empresa

Mediana empresa

2,

o
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>
o
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Correct existing vulnerabilities of the energy system to guarantee the supply of energy at all times
(RR-11)

Claster

Otro

OPI

Universidad

Centro Tecnolégico
Asociacién/Fund...

Gran empresa

Pequena empresa

Mediana empresa

2,

Allow better integration with the urban space and mobility

o

0

w
o
S

4,00 5,00

Develop and deploy TIM (Develop & deploy TIIM - Transport Infrastructure Information Modelling)
and connect workflows and interoperability with the models of the cities (RR-12)

Clister

Otro

OPI

Universidad

Centro Tecnolégico
Asociacion/Fundacion

Gran empresa

Pequena empresa
Mediana empresa

2,

(o}

0 2,50 3,00 3,50 4,00 4,50 5,00

Create an interface with the European transport Platform to guarantee the safe integration of
autonomous vehicles within the infrastructures (RR-13)

Claster I

Otro

OPI

Universidad

Centro Tecnoldgico
Asociacion/Fundacion
Gran empresa

Pequena empresa

Mediana empresa
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0 2,50 3,00
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o
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o
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Create an interface with the European transport Platform to develop integrated multimodal and
multi-stakeholders information exchanges (RR-14)

Cluster
Otro

OPI
Universidad

Centro Tecnologico

Asociacion/Fundacion
Granempresa I
Pequefa empresa I
Mediana empresa I

2,

(o}

0 2,50 3,00 3,50 4,00 4,50 5,00

Carry out integration with other sources of energy (water, etc.) and services, especially during the
planning phase (RR-15)

Claster
Otro

OPI
Universidad

Centro Tecnologico

Asociacion/Fundacion
Granempresa I
Pequena empresa I
Mediana empresa NN

2,

Accelerate the development and use of improved and more sustainable
materials

o]

0 2,50 3,00 3,50 4,00 4,50 5,00

Improve traceability of materials throughout the supply chain by using digital technologies (R R-16)
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Universidad
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Pequefia empresa

Mediana empresa

N
=}
e}
N
o
e}
w
a
o
D
Q
e}
»
a
o
o
=}
S

3,00

Pagina 27



m Transformacion Digital del Sector Construccion

Plataforma Tecnolégica Espaiola
de Construccion

Generate a digital representation of the materials for 3D printing, prefabrication, and BIM
integration, thereby improving the quality of the models and preventing possible interferences
during the construction phase (RR-17)

Claster
Otro

OPI
Universidad

Centro Tecnolégico

Asociacion/Fundacion
Granempresa I

Pequena empresa I

Mediana empresa NG

2,

Q

0 2,50 3,00 3,50 4,00 4,50 5,00

Carry out modelling of materials, including modelling of performance over time (EMMC, EMCC) to
improve the BIM models and enable the quality of different materials to be analysed (RR-18)

Cluster

Otro

OPI

Universidad

Centro Tecnolégico
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Gran empresa

Pequena empresa

Mediana empresa
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Equip the materials with integrated sensors to increase the amount of available data and
information shown in the BIM models (~~-19)

Cliaster

Otro

OPI

Universidad

Centro Tecnologico
Asociacion/Fundacion
Gran empresa

Pequena empresa

Mediana empresa
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4,50 5,00

Conclusions

The following figure shows a matrix in which the most highly rated challenges (the most
important challenges to overcome for digital transformation) are identified and classified by

agent typology.
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If an analysis is carried out on a global level, the 5 most voted challenges, the ones which
are considered most important for the sector’s digital transformation, are the following:

1 RR-11

Corregir las
vulnerabilidades
existentes del
sistema energético
para garantizar la
disposicion de
energia en todo
momento

2 RR-3

Lograr la
adaptacion la
metodologia BIM
como base para la
gestion del ciclo de
vida y la economia
circular

3 RR-16

Mejorar la
trazabilidad de los
materiales a lo largo
de la cadena de
suministro a través de
las tecnologias
digitales

4 RR-9

Mejorar la resilencia y
seguridad de los
edificios e
infraestructuras
especialmente en
aquellas de caracter

RR-7
RR-8

5

Garantizar la
privacidad de los
datos (MyData,
MyBIM)

Utilizar el Internet de
las cosas y la

puablico

digitalizacion
(enfoque centrado
en el usuario)

On the maps, the Autonomous Communities in which this challenge was chosen as the most
important for achieving digital transformation in the sector are marked in orange. In the case
of a tie, all Communities with the same score will be selected.

For example, the challenge “correct the existing vulnerabilities of the energy system” was the
one that scored the highest (the most important) in Castile-La Mancha, Asturias, and

Cantabria.

Next, the result from the same analysis is shown, but this time according to agent typology.
They have been divided into three big groups:

- Large Enterprises
- Small and Medium Enterprises (SMEs)

- Organisations
Associations/Foundations, Clusters, or others)

1 RR-11

Corregir las
vulnerabilidades
existentes del
sistema energético
para garantizar la
disposicion de
energia en todo
momento

that

2 RR-9

Mejorar la
resilencia y
seguridad de los
edificios e
infraestructuras
especialmente en
aquellas de
caracter publico

drive

R+D+i

3 RR-7

Garantizar la
privacidad de los
datos aplicacion de
las mejores practicas
y de las nuevas
tecnologias (MyData,
MyBIM)

(including

4 RR-3

Lograr la adaptacion la
metodologia BIM como
base para la gestion
del ciclo de vida y la
economia circular

PROs,

Universities,

5 RR-16
RR-17

Mejorar la trazabilidad
de los materiales
(cadena de suministro
con TD)
Representacion digital
de materiales,
impresion 3D,
prefabricacion, BIM,
evitando interferencias
en la construccion

Figure 5. Most important challenges for DT in the sector for Large Enterprises
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1 RR-11

Corregir las
vulnerabilidades
existentes del
sistema energético
para garantizar la
disposicién de
energia en todo
momento

—

¥

1 RR-3

Lograr la adaptacion
la metodologia BIM
como base para la
gestion del ciclo de
vida y la economia
circular

-

I 4

Transformacion Digital del Sector Construccion

2 RR-7

Garantizar la
privacidad de los
datos aplicacion de
las mejores
practicas y de las
nuevas tecnologias
(MyData, MyBIM)

-

2 RR-3

Lograr la adaptacion
la metodologia BIM
como base para la
gestion del ciclo de
vida y la economia
circular

L ¢

*ﬂ

3 RR-8

Utilizar el Internet de
las cosas y la
digitalizacion
(enfoque centrado en
el usuario)

»

-’

Figure 6. Most important challenges for DT in the sector for SMEs

2 RR-16

Mejorar la
trazabilidad de los
materiales a lo largo
de la cadena de
suministro a través
de las tecnologias
digitales

>
D

3 RR-5

Gestionar, monitorizar
y mantener las
infraestructuras y
edificios mediante Big
Data

»
-

4 RR-11

Corregir las
vulnerabilidades
existentes del sistema
energético para
garantizar la
disposicion de
energia en todo
momento

»
{

4 RR-9
RR-16

Mejorar la resilencia
y seguridad de los
edificios e
infraestructuras
Mejorar la
trazabilidad de los
materiales (cadena
de suministro con TD)

&

4 RR-8

Utilizar el Internet de
las cosas y la
digitalizacion
(enfoque centrado
en el usuario)

Figure 7. Most important challenges for DT in the sector for Organisations that drive R+D+i

This analysis shows the challenges that every type of entity faces, and the industrial network
of Autonomous Communities. There are challenges that are only perceived by a studied
collective and others in which the positions vary between them.
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PILOT blocks

With the aim of facilitating the breakthrough of digital technologies in the sector, in your opinion,
what pilots that promote digital tools would it be interesting to carry out?

- Small cell installation, enabling use of 5G technology.
- Create housing models in 3D infographics.
- Residential BIM with energy management.

- Demonstration in realistic environment of the use of digital technologies in a pilot that covers
the complete life cycle of the building.

- Digitisation for control of different construction phases to be able to verify the execution
compared to what was designed or previously executed.

- Pilots of temperature and acoustic data of buildings.

- Building pilots, infrastructures of delimited dimensions so as to implement the different
digital tools and export them to a bigger dimension based on the results.

- Monitored pilot buildings.
- Database traceability and safety, as well as training staff for its management.
- More efficient data analysis for developing company projects.

- Chips and traceability for materials. Investments and information shared among
manufacturers,

- Launch an e-commerce platform, control panel for tracking simulation, exploit Big Data
regarding relationships with clients and for product purchases.

- Sound system program in buildings and infrastructures to better understand the reality of
the constructed facility.

- Integration of sensors and data collection elements for high-rise and housing construction,
where several companies may be involved.

- Public construction pilot that incorporates the digital tools for design, construction and
maintenance and the new multiparty contract models with Blockchain technology.

- Work with standard models between all agents and/or tools.
- Develop Digital Twins

- Use different technologies to be able to easily trace the concrete used for certain
constructions.

- Digital Management systems for construction, through collaborative platforms. Management
of communications, documents, management processes, tasks, alerts, post-sales
management.

- Control raw sewage leakages and prevent floods.
- Collaborative Platform for Statute of Limitations of Constructive Systems for Restoration.

- Evaluate the efficiency of progress control methods by using AR or VR technologies.

Pagina 32



Transformacion Digital del Sector Construccion

- Malaga Metro (small network therefore suitable for pilot project). TIIM of existing lines and
construction of new sections.
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Keywords

Monitorizacion

Entorno real
Realidad virtual o aumentada

Ciclo de vida completo
Blockchain

Control ejecucion vs disenado Datos (acstica, temperatura)

Trazabilidad

Edificios (estructuras acotadas) Integracion de sensores
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4.Study of Intelligent Specialisation Strategies

(RIS3)

This section includes a brief analysis that links the digital transformation challenges
identified by the WG to the priorities selected in the RIS3 Strategies in the different regions

of Spain.

The objective here is to be able to identify (match in green) the RIS3 priorities (or priority
sectors) of Communities where digital transformation challenges may arise.

Identified challenges:

» Allow an integrated approach of the value chain

(@]

Generate a central data and learning platform that can be used as a base to create
Artificial Intelligence applications and learning tools to broaden knowledge of the
value chain from an integral point of view

Create a holistic approach based on common European digital Platforms, BIM, loT
and Big Data

Achieve adapting BIM methodology as a base for life cycle and circular economy
management

Carry out implementation and innovation of the supply chain to improve its efficiency
by using disruptive technologies such as Blockchain

* Revolutionise operation and maintenance of built-up environment

o

o

Manage, monitor and maintain infrastructure and buildings by means of Big Data

Create an open European database with information about the vulnerabilities of
buildings and infrastructures.

* Guarantee a perfect and safe life for EU citizens

o

Guarantee data privacy by applying best practices and new technologies (MyData,
MyBIM)

Use the Internet of Things and digitisation to offer a user-centred approach

Improve the resilience and safety of buildings and infrastructures, especially of those
that are state-owned

Create the digital identity passport

Correct existing vulnerabilities of the power system to guarantee the supply of energy
at all times

* Facilitate better integration with the urban environment and mobility.

O

Develop and deploy TIIM (Develop & deploy TIIM - Transport Infrastructure
Information Modelling) and connect workflows and interoperability with the models
of cities

Create an interface with the European transport platform to guarantee the safe
integration of autonomous vehicles with the infrastructure.

Create an interface with the European transport platform to develop multimodal and
multi-stakeholder integrated information exchanges

Carry out integration with other sources of energy (water, etc.) and services,
especially during the planning phase
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* Accelerate development and use of improved and more sustainable materials

o Improve traceability of materials throughout the supply chain by using digital
technologies

o Generate a digital representation of materials using 3D printing, prefabrication, BIM
integration, thereby improving the quality of models and preventing possible
interferences in the construction phase

o Carry out modelling of materials, including modelling of performance over times
(EMMC, EMCC) to improve the BIM models and enable the quality of different
materials to be analysed

o Equip the materials with integrated sensors to increase the amount of available data
and information shown in the BIM models

RELACION CON LOS RETOS IDENTIFICADOS EN TRANSFORMACION DIGITAL

ity (1 CTaape Revolucionar la Asegurar una vida Permitir una mejor  Acelerar el desarrollo y
COMUNIDAD PRIORIDADES DEFINIDAS EN LA a7l 1o I oo operacién y el perfecta y segura para integracién con el el uso de materiales
AUTONOMA RIS3 de valor del los de la paclo urbanoy la mejores y méas
entorno edificado UE movilidad i
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. Revoluclonar la Asegurar una vida Permitir una mejor  Acelerar el desarrollo y
Permitir un enfoque
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entorno UE movilidad
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inteligente

Valorizacién socieconémica de la
1+D, especializacion y

CANARIAS, ISLAS fortalecimiento en astrofisica y
espacio, ciencias maritimo-marinas,
biotecnologia y biomedicina

Crecimiento verde y sostenible

Agenda digital
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Agro-food

Energia y recursos

Sistemas industriales

CATALUNA Industrias con base el disefio
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Industria de la salud

Industria cultural
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y del Espacio

Area Salud, Biotecnlogia, Agua y
COMUNIDAD DE Agroalimentacién
MADRID Area Energia, Medio Ambiente y
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alto valor afiadido

RELACION CON LOS RETOS IDENTIFICADOS EN TRANSFORMACION DIGITAL

Permitir un enfoque Revoluclonar la Asegurar una vida Permitir una mejor  Acelerar el desarrollo y
COMUNIDAD PRIORIDADES DEFINIDAS EN LA ; operacién y el perfecta y segura para integracién con el el uso de materiales
AUTONOMA RIS3 lntegra‘; de Ila cadena imi del los ciudad de la p urbanoy la mejores y mas
© valor entorno edifi UE movilidad i

Calidad de vida- Agroalimentario,
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Calidad de vida- Turismo

COMUNIDAD Producto innovador - Bienes de
VALENCIANA consumo personalizado

Producto innovador - Habitat: la
vivienda y su entorno

Procesos avanzados de fabricacion -
automocién y movilidad

Procesos avanzados de fabricacion -
Bienes de equipo

RELACION CON LOS RETOS IDENTIFICADOS EN TRANSFORMACION DIGITAL

Permitir un enfoque Revolucionar la Asegurar una vida Permitir una mejor  Acelerar el desarrollo y
COMUNIDAD PRIORIDADES DEFINIDAS EN LA ; tl operacién y el perfecta y segura para integracién con el el uso de materiales
integral de la cadena - Lo ; N
AUTONOMA RIS3 kD del los de la P urbanoy la mejores y mas
entorno edifi UE movilidad i

Gestion sostenible de los recursos

EXTREMADURA  naturales

Tecnologias para la calidad de vida

RELACION CON LOS RETOS IDENTIFICADOS EN TRANSFORMACION DIGITAL

Permitir un enfoque Revolucionar la Asegurar una vida Permitir una mejor  Acelerar el desarrollo y
COMUNIDAD PRIORIDADES DEFINIDAS EN LA ; tl operacién y el perfecta y segura para integracién con el el uso de materiales
integral de la cadena - . q “
AUTONOMA RIS3 o A del los ciudad; de la p: urbanoy la mejores y mas
entorno edifi UE movilidad i

Nuevo modelo de gestion de
recursos naturales y culturales
basado en la innovacién (mayor
valor afiadido en

actividades energéticas, acuicolas,
farmacoldgicas, cosméticas,
alimentarias e culturales)

GALICIA
Nuevo modelo industrial

sustentado en la competitividad y
el conocimiento (Tecnologias
Facilitadoras Esenciales)

Nuevo modelo de vida saludable
basado en el envejecimiento activo
de la poblacién
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COMUNIDAD PRIORIDADES DEFINIDAS EN LA

RIS3

AUTONOMA

Agroalimentacion

Permitir un enfoque
integral de la cadena

Asegurar una vida
perfecta y segura para
los ci de la

Transformacion Digital del Sector Construccion

RELACION CON LOS RETOS IDENTIFICADOS EN TRANSFORMACION DIGITAL
Revoluclonar la
operacién y el
imil del

Permitir una mejor
integracién con el

de valor
entorno

UE

pacio urbano y la

movilidad

Acelerar el desarrollo y
el uso de materiales
mejores y mas

Agua

Medio ambiente

Logistica transporte

MURCIA, REGION

DE Turismo

Habitat

Salud

Marino maritimo

Energia

COMUNIDAD
AUTONOMA

PRIORIDADES DEFINIDAS EN LA

Permitir un enfoque
integral de la cadena

Asegurar una vida
perfecta y segura para

RELACION CON LOS RETOS IDENTIFICADOS EN TRANSFORMACION DIGITAL
Revolucionar la
operacién y el

Permitir una mejor
integracién con el

Acelerar el desarrollo y
el uso de materiales

RIS3 de valor del los de la paclo urbanoy la mejores y méas
entorno edificado UE movilidad i
Automocion y mecatrénica
Cadena alimentaria
NAVARRA,
COMUNIDAD FORAL |Energias renovables y recursos
DE
Salud
Turismo integral
RELACION CON LOS R D ADO ORMACION D
. Revolucionar la Asegurar una vida Permitir una mejor  Acelerar el desarrollo y
SRIAD Permitir un enfoque L . o "
0 DAD ORIDAD D DA operacion y el perfecta y segura para integracion con el el uso de materiales
Integral de la cadena o . ; .
6NO R de valor del los de la p urbanoy la mejores y méas
entorno edificado UE movilidad i
Energia
PAIS VASCO Fabricacién avanzada

Biociencias

COMUNIDAD
AUTONOMA

PRIORIDADES DEFINIDAS EN LA
RIS3

Permitir un enfoque
integral de la cadena

del

Asegurar una vida
perfecta y segura para
los ci de la

RELACION CON LOS RETOS IDENTIFICADOS EN TRANSFORMACION DIGITAL
Revolucionar la
operaclény el

Permitir una mejor
Integraclén con el

de valor
entorno

UE

urbanoy la
movilidad

Acelerar el desarrollo y

el uso de materlales
mejores y mas

Agroalimentacion

Industria madera y mueble
RIOJA, LA

Industria manufacturera avanzada
(metal y automocién)

Industria del calzado
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