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Source: The Natural Edge Project, Australia
http://www.naturaledgeproject.net/Keynote.aspx

BIM Estado del Arte
Olas de Innovación
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Source: MBDC
http://www.mbdc.com/ 

BIM Estado del Arte
Hacia una sociedad sostenible
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Source: Larry Downes, The Laws of Disruption: Harnessing the New Forces that Govern Life and Business in the Digital Age (2009) 

BIM Estado del Arte
Hacia una sociedad tecnológica
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BIM Estado del Arte
Evolución

Construcción 4.0-CEEI-Castellón
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Lean ConstructionDesign-Build (Dansk Byggeri-DK)

Source: Hannu Penttilä, Helsinki University of Technology, Finland



Some Clients already know of and are educated in BIM

Source: The state of BIM in EU Construction within the “4D BIM UK Conference” at Birmingham City University-15/05/2014
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BIM Estado del Arte
Cambios en los ciclos de gestión
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Isolated

Design - Bid - Build   

2D & 
3D 

CAD

Modelling 
Software

Single 
Platform

Interoperabilidad

BIM

Source: CRC for Construction Innovation-Australia
http://www.construction-innovation.info/images/pdfs/Research_library/Extension/National_BIM_guidelines_July08_presentation.pdf

BIM Estado del Arte
Cambios en Project Delivery Systems (PDS)

Construcción 4.0-CEEI-Castellón
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BIM Estado del Arte
Cambios en los Flujos de trabajo de Proyectos

Construcción 4.0-CEEI-Castellón

O&MO&M
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Source: Arnaldo Landivar Taborga 
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"



BIM Estado del Arte
Cadenas de valor Proyectos & Suministros

Construcción 4.0-CEEI-Castellón

Source: Winch, 2010
Managing Construction Projects



ArchitectArchitect

EngineerEngineer
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OwnerOwner

Scope & CriteriaScope & Criteria P. DesignP. Design Final DesignFinal Design BidBid ConstructionConstructionCDCD

FMFM

O&MO&M

Vertical Governance
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Horizontal Governance
Second-tier Suppliers

BIM Estado del Arte
Cadenas de valor Proyectos & Suministros

Construcción 4.0-CEEI-Castellón

Source: Arnaldo Landivar Taborga | adapted from Winch, 2010
Managing Construction Projects



ContractorContractor

Scope & CriteriaScope & Criteria P. DesignP. Design Final DesignFinal Design BidBid ConstructionConstructionCDCD O&MO&M
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Hand over

Cost Control

Traditional Project 
Coordination

BIM Estado del Arte
Cambios en los Flujos de trabajo de Proyectos

Construcción 4.0-CEEI-Castellón

Source: Arnaldo Landivar Taborga 
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"



Qty

Construc
tability

Scope & CriteriaScope & Criteria P. DesignP. Design Final DesignFinal Design BidBid ConstructionConstructionCDCD O&MO&M
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Contract
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BIM Estado del Arte
Cambios en los Flujos de trabajo de Proyectos

Construcción 4.0-CEEI-Castellón

Source: Arnaldo Landivar Taborga 
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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BIM Estado del Arte
Cambios en los Flujos de trabajo de Proyectos
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Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"



BIM / VDC / IPD / DESIGN-BUILD

Source: Mr. A.Lopez-Director of validation services-Solibri Iberia
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FM
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BIM Estado del Arte
Cambios en los Flujos de trabajo de Proyectos
Shifting Project Delivery Systems (PDS)
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Scope & CriteriaScope & Criteria P. DesignP. Design Final DesignFinal Design BidBid ConstructionConstructionCDCD

FM

O&MO&M

Hand over
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BIM Estado del Arte
Cadenas de valor Proyectos & Suministros

Construcción 4.0-CEEI-Castellón

Source: Winch, 2010
Managing Construction Projects



BIM Estado del Arte
Cambios en las Cadenas de valor Proyectos & Suministros

OwnerOwner

Architect

Engineer

Contractor

FM

Scope & CriteriaScope & Criteria P. DesignP. Design Final DesignFinal Design

Pre-constructionPre-construction ConstructionConstruction

CDCD

ConstructionConstruction O&MO&M

Architect

Engineer

Contractor

OwnerOwner

Scope & CriteriaScope & Criteria P. DesignP. Design Final DesignFinal Design BidBid ConstructionConstructionCDCD

FM

O&MO&M

Engineer + Sub-consultants

Contractor + Sub-contractors + Suppliers 

BIM /VDC / Design-Build
Integration
Vertical and Horizontal Governance 
First-tier  and Second-Tier Supplier

Horizontal Governance
Second-tier Suppliers

Construcción 4.0-CEEI-Castellón

Vertical Governance
Client

Vertical Governance
First-tier Supplier

Source: Arnaldo Landivar Taborga | adapted from Winch, 2010
Managing Construction Projects
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3D 
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BIM Estado del Arte
Cambios en Project Delivery Systems (PDS)

Construcción 4.0-CEEI-Castellón
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Design – Build Owner
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Source: CRC for Construction Innovation-Australia
http://www.construction-innovation.info/images/pdfs/Research_library/Extension/National_BIM_guidelines_July08_presentation.pdf



Source: Dassault Systems
http://www.3ds.com/

Source: Autodesk
http://www.autodesk.com/products/inventor/overview

BIM Estado del Arte
Model-Based Industries

Construcción 4.0-CEEI-Castellón



Source: Denis Neely, AIA
http://www.aia.org/practicing/akr/AIAB090847

BIM Estado del Arte
Cambios en los Formatos de Representación
Paper-Based vs. Model-Based (BIM / VDC)
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Personnel

2D Data transfer

Paper Documents

2D + 3D Data transfer

Personnel+Computerization

Electronic Documents

Information flows
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Deliverables flows

BIM Estado del Arte
Cambios en los Formatos de Representación
Paper-Based vs. Model-Based (BIM / VDC)

Construcción 4.0-CEEI-Castellón

BIM

Interoperabilidad

Single 
Platform

Moelling
Software

2D & 3D
CAD

Cloud & Browse Solutions

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"



BIM Estado del Arte
Soluciones de Buscador y Nube

Construcción 4.0-CEEI-Castellón

• Autodesk (Calculations and Collaboration)

• Graphisoft (Collaboration)

• Aconex (Document Management and Collaboration)

• 4Project (Document Management and Collaboration)

• RIB (Document Management and Collaboration)

• BIM Object (Content Management and Collaboration)

…………..

Algunas soluciones disponibles



BIM Estado del Arte
Soluciones de Buscador y Nube

Construcción 4.0-CEEI-Castellón

Source: BIM Object
http://info.bimobject.com/hercules  

Content management solution



BIM para Gestión de Construcción
Herramientas BIM 2014

Construcción 4.0-CEEI-Castellón



4D BIM   

5D BIM   

3D BIM   

REPRESENTATION   

VIRTUALIZATION   

MATERIALIZATION   

VIRTUAL 
CONSTRUCTION

BIM para Gestión de Construcción
Paper-Based vs. Model-Based (BIM / VDC)
Del 2D hacia el 5D (BIM / VDC)

Construcción 4.0-CEEI-Castellón

Cost Management

Construction phase

Construction 3D BIM model

Dynamic coordination
Labour-force

Material
Equipment
Logistics
Spaces

Design phase

Design 3D BIM model

Static coordination
Material

Engineer disciplines
Spaces

Cost Control

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"



BIM para Gestión de Construcción
Paper-Based vs. Model-Based (BIM / VDC)
Del 2D hacia el 5D (BIM / VDC)

Construcción 4.0-CEEI-Castellón

Level of 

Development
LOD 000 LOD 050 LOD 100 LOD 200 LOD 300 LOD 350 LOD 400 LOD 450 LOD 500 LOD 550 LOD 600

Model Class M000 M100 M200 M300 M400 M500 M600

Model 

Requirements
No Model

Building / 

Spatial 

/Room 

Massing

Buildings 

elements 

with 

approximat

e 

dimensions 

(SD)

Building 

elements 

with design 

dimensions 

(DD)

Constructio

n Model 

(CD)

Fabrication 

/Virtual 

Mock-up

As built

Estimating Class C000 C100 C200 C300 C400 C500 C600

Estimating 

Requirements

Average 

cost per m2

Average 

cost per 

element

Cost per 

unique 

element, 

activity 

level

Cost per 

unique 

element, 

resource 

level

Cost per 

unique 

element, 

resource 

level

Actual cost

Scheduling Class S000 S100 S200 S300 S400 S500 S600

Scheduling 

Requirements

Milestone 

Schedule

Average 

production 

rate per 

element

Production 

rate per 

unique 

element/ 

Phase 

schedule 

based on 

resource 

hours 

estimates

Production 

rate for 

resource 

hours/ 

Phase 

schedule 

based on 

subcontract

or 

production 

commitmen

ts

Production 

rate for 

resource 

hours/ 

Weekly 

workplans

Actual 

progressed 

schedule

Source: VICO OFFICE
http://www.vicosoftware.com/bim-execution-plan-vs-mps/tabid/299139/Default.aspx



BIM para Gestión de Construcción
Paper-Based vs. Model-Based (BIM / VDC)
Del 2D hacia el 5D (BIM / VDC)

Construcción 4.0-CEEI-Castellón
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E100 E200 E200 E300 E300 E300 E400 E500 E500 E500 E600
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Architect

Engineer
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Generic solutions

Specific solutions

Virtual 
Construction 

Source: VICO OFFICE
http://www.vicosoftware.com/bim-execution-plan-vs-mps/tabid/299139/Default.aspx

Contractor + Subcontractor+Supplier



BIM para Gestión de Construcción
Paper-Based vs. Model-Based (BIM / VDC)
Del 2D hacia el 5D (BIM / VDC)

Construcción 4.0-CEEI-Castellón
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Virtual Construction 

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"



Trimble RIB
VICO Office iTWO

BIM para Gestión de Construcción
Del 2D hacia el 5D (BIM / VDC)
Herramientas BIM para Virtual Construction (VC)

Construcción 4.0-CEEI-Castellón
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Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
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Equip.& Machinery
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Prod. C.
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Resource 
Manag.
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Interim certificates

Cash flow
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Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"

LEGEND: 
Coloured                                                            can be performed by the BIM tool

Non  coloured                                                    cannot be performed by the BIM tool

Process/Subprocess

Process/Subprocess



BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)

Construcción 4.0-CEEI-Castellón

Scheduling

Quantity takeoff

Site 
Preparation

Execution

Constructability

Cost Control

Scope & CriteriaScope & Criteria P. DesignP. Design Final DesignFinal Design

Pre-constructionPre-construction ConstructionConstruction

CDCD

O&MO&M

Autodesk 
Navisworks Manage

Packages(Sub.&Suppliers)

Qty Check out

Static Clash Detection

Model for Construction

Qty & Activities list

Activities Sequence

Location breakdown

Construction Layout

H&S / Work areas

Equip.& Machinery

Site  logistics

Site existing conditions

Dynamic Clash Detection

3D scanners

QC & QA

Prod. C.

3D scanners

Milestones

Resource 
Manag.

Milestones

Interim certificates

Workflows optim.

Temporary works

Cash flow

Source: Arnaldo Landivar Taborga 
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"

LEGEND: 
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BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
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EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
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Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"

LEGEND: 
Coloured                                                            can be performed by the BIM tool

Non  coloured                                                    cannot be performed by the BIM tool

Process/Subprocess

Process/Subprocess



BIM
Model

HVAC
Engineer

City

Construction 
Manager

Facilities 
Manager

Building 
Owner

Civil 
Engineer

Architect

Structural
Engineer

La capacidad de administrar y 

comunicar datos electrónicos de 

productos y proyectos entre 

empresas colaboradoras y dentro 

de los sistemas de diseño, 

construcción, mantenimiento y 

procesos de negocios de las 

empresas individuales

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC) 
Interoperabilidad

Construcción 4.0-CEEI-Castellón

Source: Building Smart Internacional
http://www.buildingsmart.org/compliance/certified-software/ 

Source: National Institute of Standards and Technology (NIST)
http://



CONCEPT Navisworks 
Manage

VICO Office Synchro Pro

Yes No Yes No Yes No
Import Capabilities BIM model and files format X X X

Schedule tools and files 
formats

X X X

IFC X X X

Export Capabilities
BIM model and files format X X X
IFC X X X
Movie format X X X
PDF* / PDF 3D** X X* X**
Reduce file size X ? ? ? ?

Bi-directional data 
exchange
***Only with P6

X X X***

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
Interoperabilidad

Construcción 4.0-CEEI-Castellón

Capabilities

Source: Arnaldo Landivar Taborga
BIM tools in Virtual Construction II" within BIC 2014, 2nd BIM International Conference-Portugal



BIM
Model

HVAC
Engineer

City

Facilities 
Manager

Building 
Owner

Civil 
Engineer

Architect

Structural 
Engineer

Construction the missing link

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
Interoperabilidad

Construcción 4.0-CEEI-Castellón

Source: Building Smart Internacional
http://www.buildingsmart.org/compliance/certified-software/ 

Construction 
Manager



Process Deliverables Information

BIM 
model

Schedule

4D 
Schedule

3D Data

2D Data

¿Que proceso prevalece?

Modelo 3D BIM sobre el 
Cronograma

o

Cronograma sobre el 
modelo 3D BIM 

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
4D BIM 

Construcción 4.0-CEEI-Castellón

¿Qué significa programación 4D ?

Source: Arnaldo Landivar Taborga
BIM tools in Virtual Construction II" within BIC 2014, 2nd BIM International Conference-Portugal



4D Simulation vs. 4D Scheduling vs. 4D Visualiztion

• 4D SIMULATION: Proporciona diferentes 
escenarios de secuencias de construcción 
animadas

• 4D SCHEDULING: Habilidad de realizar un 
cronograma y una secuencia de construcción 
animada asociada con un modelo 3D BIM

• 4D VISUALIZATION: Habilidad de realizar una 
secuencia de construcción animada del modelo 3D 
BIM

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
4D BIM 

Construcción 4.0-CEEI-Castellón

Source: Arnaldo Landivar Taborga
BIM tools in Virtual Construction II" within BIC 2014, 2nd BIM International Conference-Portugal



Scheduling

Quantity takeoff

Site 
Preparation

Execution

Constructability

Cost Control

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM 

Construcción 4.0-CEEI-Castellón

Scope & CriteriaScope & Criteria P. DesignP. Design Final DesignFinal Design

Pre-constructionPre-construction ConstructionConstruction

CDCD

O&MO&M

Packages(Sub.&Suppliers)

Qty Check out

Static Clash Detection

Model for Construction

Qty & Activities list

Activities Sequence

Location breakdown

Construction Layout

H&S / Work areas

Equip.& Machinery

Site  logistics

Site existing conditions

Dynamic Clash Detection

3D scanners

QC & QA

Prod. C.

3D scanners

Milestones

Resource 
Manag.

Milestones

Interim certificates

Cash flow

Workflows optim.

Temporary works

4D BIM 

Virtual Construction 

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"

LEGEND: 
Coloured                                                            can be performed by the BIM tool

Non  coloured                                                    cannot be performed by the BIM tool

Process/Subprocess

Process/Subprocess



Rework & DelayRework & Delay

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM  

Construcción 4.0-CEEI-Castellón

Scheduling

Scope & CriteriaScope & Criteria P. DesignP. Design Final DesignFinal Design

Pre-constructionPre-construction ConstructionConstruction

CDCD

O&MO&M

Scope & CriteriaScope & Criteria P. DesignP. Design Final DesignFinal Design BidBid ConstructionConstructionCDCD

Scheduling

Rework : consequence of a special issue

Delays: consequence missing something

Rework : consequence of a special issue

Delays: consequence missing something

At any ChangeAt any Change

Reaction

At any ChangeAt any Change

Reaction

Adjust 4D modelAdjust 4D model

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"



CONCEPT
Navisworks Manage VICO Office Synchro Pro

Yes No Yes No Yes No

4D Visualization X X X

4D Dynamic visualization X X X

4D Scheduling X X X

4D Dynamic scheduling X X X

3D Static Model coordination X X X

3D Dynamic clash detection Xcond. X X

3D Equipment and Machinery Database X X X

3D Model edit tool X X X

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM  

Construcción 4.0-CEEI-Castellón

Capacidades Funcionales

Source: Arnaldo Landivar Taborga
BIM tools in Virtual Construction II" within BIC 2014, 2nd BIM International Conference-Portugal



Material Loss (Perdida de material):

1. (M1) Material waste | Despilfarro de material

2. (M2) Non-optimal use of material (Unnecessary amount used in the product) 

| Nefasto uso de materiales (Cantidad innecesaria empleada en un 

producto)

3. (M3) Non-optimal use of machinery, energy or labour (Unnecessary amount 

used in the production process) | Nefasto uso de maquinaria, energía o 

M.O. (Cantidad innecesaria empleada en el proceso de producción)

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM  

Construcción 4.0-CEEI-Castellón

Tipos de Despilfarro en Construcción

Source: Arnaldo Landivar Taborga | adapted from Bølviken, Rooke, Koskela (2014)
Proceedings IGLC22



Time Loss | (Perdida de tiempo):

In the workflow | (En los flujos de trabajo)

1. (T1) Unnecessary movement (of people) | Movimientos innecesarios (M.O.)

2. (T2) Unnecessary work | (Trabajo innecesario)

3. (T3) Inefficient work | (Trabajo ineficiente)

4. (T4) Waiting | (Esperas)

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM  

Construcción 4.0-CEEI-Castellón

Tipos de Despilfarro en Construcción

Source: Arnaldo Landivar Taborga | adapted from Bølviken, Rooke, Koskela (2014)
Proceedings IGLC22



Time Loss | (Perdida de tiempo):

In the product flow | (En los flujos de producción)

5. (T5) Space not being worked in | (Espacios no trabajados)

6. (T6) Materials not being processed | (Materiales no procesados)

7. (T7) Unnecessary transportation (of material) | Transporte innecesario (de 

material)

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM  

Construcción 4.0-CEEI-Castellón

Tipos de Despilfarro en Construcción

Source: Arnaldo Landivar Taborga | adapted from Bølviken, Rooke, Koskela (2014)
Proceedings IGLC22



• Rework | Rehacer tareas (M1, T3)

• Request for Information | Solicitud de Información

• Change orders | Cambio de ordenes

• Inadequate Resources | Recursos inadecuados (M3)

• Inefficient workflow | Flujo de trabajo ineficiente (T3)

• Work around | Vaguear (T3) 

• Multiple handling of material | Manejo múltiple de materiales (T7)

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM  

Construcción 4.0-CEEI-Castellón

Tipos de Despilfarro en Construcción
Associated Builders and Contractors, Inc. USA

Source: Arnaldo Landivar Taborga | adapted from Associated Builders and Contractors, Inc. USA
http://www.abc.org/Portals/1/Webinars/Documents/Lean%20Nov%202013.pdf



• Excess material | Exceso de material (M1)

• Waiting on supplies | Esperando suministros (T4)

• Waiting on another trade | Esperando a un industrial (T4)

• Safety losses | Pérdida de seguridad

• Improper sequencing of work | Sequencia de trabajo inadecuada (T3)

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM  

Construcción 4.0-CEEI-Castellón

Tipos de Despilfarro en Construcción
Associated Builders and Contractors, Inc. USA

Source: Arnaldo Landivar Taborga | adapted from Associated Builders and Contractors, Inc. USA
http://www.abc.org/Portals/1/Webinars/Documents/Lean%20Nov%202013.pdf



CONCEPT
Detect (D)
Mitigate Impact (M)

3D  CAPABILITIES 4D CAPABILITIES

Navisworks 
Manage

VICO 
Office

Synchro 
Pro

Navisworks 
Manage

VICO 
Office

Synchro 
Pro

Request for Information D M D M D M

Change orders D M D M D M

Safety losses D M D M D M

Excess material (M1) D M

Rework (M1, T3) D D D

Inadequate Resources (M3) D M D M

Inefficient workflow (T3) D M

Work around (T3) D D D

Improper sequencing of work 
(T3)

D D M D M

Waiting on supplies (T4) D D M D

Waiting on another trade (T4) D D M D

BIM para Gestión de Construcción
Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM  

Construcción 4.0-CEEI-Castellón

Tipos de Despilfarro en Construcción

Source: Arnaldo Landivar Taborga
BIM tools in Virtual Construction II" within BIC 2014, 2nd BIM International Conference-Portugal



Implementación Digital + BIM 
Construcción 4.0-CEEI-Castellón

Construcción 4.0-CEEI-Castellón



BIM Estado del Arte
Construcción 4.0-CEEI-Castellón

Construcción 4.0-CEEI-Castellón

Source: Bondar, Kateryna, 2017
"What is in reality Industry 4.0?". InnovaCima | http://innovacima.com/en/2017/11/09/what-is-industry-4-0

Automation and data exchange in manufacturing technologies | 

Automatización e intercambio de datos en tecnologías de fabricación

Cyber-physical systems | Sistemas ciberfísicos

The Internet of things | El Internet de las cosas

Cloud computing | Computación en la nube

Cognitive computing | Computación cognitiva

¿Qué es Construcción 4.0 ?



BIM Estado del Arte
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Construcción 4.0-CEEI-Castellón

Source: http://europass.cedefop.europa.eu/resources/digital-competences

Es la transfomación digital más allá de BIM

¿Que es Construcción 4.0 ?
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OwnerOwner

Architect

Engineer

Contractor

FM

Scope & CriteriaScope & Criteria P. DesignP. Design Final DesignFinal Design

Pre-constructionPre-construction ConstructionConstruction

CDCD

ConstructionConstruction O&MO&M

Engineer + Sub-consultants

Contractor + Sub-contractors + Suppliers 

BIM /VDC / Design-Build
Integration
Vertical and Horizontal Governance 
First-tier  and Second-Tier Supplier

Horizontal Governance
Second-tier Suppliers

Construcción 4.0-CEEI-Castellón

Entendiendo nuestro contexto

Source: Arnaldo Landivar Taborga | adapted from Winch, 2010
Managing Construction Projects
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Construcción 4.0-CEEI-Castellón

In-house R&D

and 

Technical Support

Projects
Resource Flows

Feedback

Mobilise

Management Team

Suppliers

Know-what

Know-why

Know-how

Know-who

Research

Clients

Technology

Development

Partnership

with 

Other firms

External

Research and

Technical

Support

Services

Business ProcessesBusiness ProcessesBusiness ProcessesBusiness Processes Project ProcessesProject ProcessesProject ProcessesProject Processes

Desirable situation

Entendiendo nuestro contexto

Captura de Valor
Captura de Conocimiento

Source: Arnaldo Landivar Taborga - Example Project-based firms | adapted from (Gann, 2000)
Innovation in project-based, service-enhanced firms: the construction of complex products and systems 
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Construcción 4.0-CEEI-Castellón

Source: Arnaldo Landivar Taborga - Example Project Demarcation | adapted from (Zust, 2006) and (PMI, 2013) 
No More Muddling Through: Mastering Complex Projects in Engineering and Management | PMBOK 5ta Edición

Demarcando nuestra área de actuación

Surrounding System

Building Industry

Environment

Collaborative projects

BIM/VDC | Design-Build

Intervention System

Area of Solution
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Intervention System

Area of Solution

Source: Arnaldo Landivar Taborga - Example Project Demarcation | adapted from (Zust, 2006) and (PMI, 2013) 
No More Muddling Through: Mastering Complex Projects in Engineering and Management | PMBOK 5ta Edición



Surrounding System

Building Industry

Environment

Collaborative projects

BIM/VDC | Design-Build
External 

Stakeholders

Intervention 

System

Project 

members

Internal 

Stakeholders

Area of 

Solution

TechnicalSocio

Implementación Digital + BIM
Construcción 4.0-CEEI-Castellón

Construcción 4.0-CEEI-Castellón

Demarcando nuestra área de actuación

Source: Arnaldo Landivar Taborga - Example Project Demarcation | adapted from (Zust, 2006) and (PMI, 2013) 
No More Muddling Through: Mastering Complex Projects in Engineering and Management | PMBOK 5ta Edición
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Construcción 4.0-CEEI-Castellón

Análisis SWOT | (DAFO)

C1C1C1C1

C2C2C2C2 C3C3C3C3

C4C4C4C4

C5C5C5C5
C6C6C6C6

C10C10C10C10

C9C9C9C9
C7C7C7C7C8C8C8C8

Fortalezas

Debilidades

Oportunidades Amenazas

Source: Arnaldo Landivar Taborga - Example SWOT Analysis with action areas | adapted from (Zust, 2006)
No More Muddling Through: Mastering Complex Projects in Engineering and Management
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Árbol de competencias

Knowledge 

Expertise 1

Knowledge 

Expertise 3

Knowledge 

Expertise 2

Knowledge 

Expertise 4

Competence 1

Core Product 

Service Digital 2

Business 1 Business 2

Competence 2 Digital 

Core Product

Service 1

Knowledge 

Exp. Digital 5

Business 3 Business 4

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S12
S13

S14
S15

S16
S17

DS1

DS2
DS3

DS4
DS5

DS6
DS7

Source: Arnaldo Landivar Taborga - Example Competency Mapping | adapted from (Prahalad, 1990)
The Core Competence of the Corporation
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Source: Arnaldo Landivar Taborga - Example Management of Change,  (Hayes, 2014)
The theory and practice of Change Management
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ORGANIZATION
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Source: Arnaldo Landivar Taborga - Example Management of Change, (Hayes, 2014)
The theory and practice of Change Management
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Más allá de las Herramientas BIM 

Construcción 4.0-CEEI-Castellón
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Más allá de las Herramientas BIM 

Construcción 4.0-CEEI-Castellón

Source: World Economic Forum and

Integrated BIM | Autodesk 360 / Trimble solutions / RIB iTwo

IoT | Autodesk-Fusion Connect/ Trimble-IoT & Remote Monitoring / RIB AG-SAA

3D laser scanning | Autodesk-Recap (Point cloud reader) / Trimble-TX6 and TX83D

Augmented Reality | Autodesk-Forge / Trimble and Synchro-(Microsoft Hololens) / Trimble- (Daqri helmet)

Big data analytics | Autodesk-(Tableu) / Trimble-Manhattan Analytics / Synchro-Microsoft Power BI / RIB AG-(Wipro Ltd.)

Drones | Autodesk-(3DR) /  Trimble-UX5 Drone

3D printing components | Autodesk-Fusion 360 (creation of 3D models) / Trimble-(Materialise)
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Construcción 4.0-CEEI-Castellón

Source: McKinsey, 2017
Reinventing Construction : a Route to Higher Productivity
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Source: McKinsey, 2017
The new age of engineering and construction technology
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Source: McKinsey, 2017
The new age of engineering and construction technology
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Source: McKinsey, 2017
The new age of engineering and construction technology
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Muchas

Gracias

Arnaldo Landivar Taborga


