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BACKGROUND – CHALLENGES 

40% population will need 
new buildings by 2050

75% population will 
live in cities by 2050

1. Urbanisation: Global population growth
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 Cost efficient housing in short time

33% global CO2 
emissions

40% energy 
consumption

60% electricity 
consumption

2. Environmental assessment: CO2 Emissions
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BACKGROUND – CHALLENGES 
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30% EU waste 

Annually in the EU

40% global resource 
use

 Scarcity of resources

 Rising material costs

 Renewable materials

 Circular economy: maintain and repair, refurbish, disassemble and 
reuse, recycle

 Resource efficiency: Optimal resource use, less waste, shorter 
transports

 Higher pressure on construction sector

12% Water 
consumption
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3. Resource scarcity and waste

BACKGROUND – CHALLENGES 

 Just in Germany in 2018 over 17 billions € were tracked back to mistakes occurred on the site.

 Fewer mistakes through higher prefabrication level and standardisation.

Avoid follow‐up costs

Mapping the timber construction sector
Aída Santana Sosa

3. Productivity growth

BACKGROUND – CHALLENGES 
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3. Productivity growth

BACKGROUND – CHALLENGES 

Too little space available in dense urban environments

Physically intensive work

Non‐ergonomic working conditions (material supply, weather, short distances, 
repetitive tasks...)

 In need of higher safety  Less accidents, mistakes and injuries  less 
insurance costs

 Financial pressure: reduced budgets

Material preparation, equipment, tools, machinery

Material saving

Personnel costs

 Increased productivity (serial production of components)

 Interchangeability or reusability of elements (Leasing)
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 Labour‐intensive on‐site

BACKGROUND – CHALLENGES 
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 Shorter construction time

Parallel work on site and at the factory

Earlier handover

Higher quality requirements

Through prefabrication in the factory (industrial production)

More accuracy (passive standards)

 Less emissions, less waste

 Less need for on‐site adaptation of the elements

More reliable cost and time estimations

Controlled environment  Unpredictable weather phenomena are avoided 

Assembly site  Less work and disruption (noise, dust...)
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BACKGROUND – CHALLENGES 

BIM

3D‐Printer 

Robots

…

BACKGROUND
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BACKGROUND – CHALLENGES 
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BACKGROUND – SOLUTION 
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Sources: Kaufmann 2018 

Structural performance?

BACKGROUND – SOLUTION 

Attractive ecological, social and economic(?) solution 
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BACKGROUND

Weight and design load
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BACKGROUND

Transport comparison
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BACKGROUND

Construction schedule
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Why is Timber not widely Implemented 
in Large Volume Constructions?

Mapping the timber construction sector
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BACKGROUND – MAIN QUESTION

PROBLEMATIC

• Planning and building with timber is different

• Lack of common understanding about interdependences

 Inefficient collaboration and large conflicts 

Higher costs, time overruns, tension and dissatisfaction 
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PROBLEMATIC

What the customer
describes

What the project
manager understands

What the architect
designs

What the developer
elaborates

How the consultant
presents

How the project
was documented

What the plumber
installed

What was calculated
for the customer

How the solution
was expected

What the customer
actually wanted

Mapping the timber construction sector
Aída Santana Sosa

PROBLEMATIC
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 Analysis of factors affecting the design and production of multi‐storey timber buildings

 Visualize barriers and opportunities with dependencies and impacts allowing a better 
management by simulating possible scenarios and developing strategies.
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METHODOLOGY – HOLZBAU 4.0
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METHODOLOGY – HOLZBAU 4.0

 Participants

N° participantsArea of expertise
3Research
5Architectural design
2Specialist consultants
9SMEs employees

1. Team and process: Digitization and automation and chances for SMEs to remain
innovative, resilient and competitive.

2. Business models and cooperation processes: incl. legal framework and specific
logistical, technical and digital requirements for large‐volume timber buildings.

3. Systemisation and digital tools: Design and production planning (level of
information, development and detail), digital tools, building services.

4. Prefabrication and logistics: Best practice examples, Lean Management.
5. Equal and fair opportunities: incl. social and political aspects, like funding, anti‐

discrimination, and laws. Feedback and network.

Project BProject A
PublicPrivateApproach
Fixed budgetIndividualityFocus
Low‐TechHigh‐TechQuality
TraditionalCooperativeProcess model
FixedIrrelevantTime of tendering

 Topics

 Exercise
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Holzbau 4.0

METHODOLOGY – HOLZBAU 4.0
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FINDINGS
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FINDINGS
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FINDINGS

4. State of the industry > current situation of the industry, including its capacities and 
developments (5) (15)

5. Competence and expertise > specific knowledge due to the multi‐layered character, 
material properties of timber and its different value and supply chain (6) (13) 

6. Awareness > consciousness of general society related to the capabilities and 
properties of timber applied to large volume construction (2) (11)

1. Team and process > coordination of stakeholders within design and construction along 
the course of a project (7) (25)

2. Product and performance > characteristics of timber as construction material (6) (19)

3. Mind‐set of the industry > attitude or way of thinking of the construction sector (6) (17)

7. Policies and funding comprehend current topics related to political and financial 
support (1) (5)
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FINDINGS
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FINDINGS
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FINDINGS

B
ar
ri
er
s,
 T
h
re
at
s

St
re
n
gt
h
s,
 O
p
p
o
rt
u
n
it
ie
s

Mapping the timber construction sector
Aída Santana Sosa

FINDINGS Team and process

• No interdisciplinary approach
• High influence of financing type to the process
• Late inclusion of timber competence in design
• Lack of prefabrication of building services
• No inclusion of manufacturers and suppliers in the. design

1. Traditional planning 
process

• Early involvement of end‐user (wishes, goals)
• Late decisions (end‐users, contractor, planners…)
• Earlier higher definition
• No accompanying planning possible

2. Design freeze
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FINDINGS Team and process

• Alliances (UK, USA and Canada)3. Cooperation models

• Incompatibility between software
• Open BIM still works like file transfers

4. Too many specialized 
software

• Close systems and platforms
• Too many possible solutions
• Lack of combination of 2D and 3D prefabrication
• Traditional construction process (sub‐constructor)

5. High fragmentation and 
no cohesion
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FINDINGS Team and process

• Complex and elaborate tendering
• Redesign after tendering (in‐house systems)
• Over‐processing (interface arch. ‐ prod.)
• Reduced bids, higher resources (redesign)

6. Tendering process

• Higher logistics related to transport
• Store capacity and time (logistics)
• Different delivery times
• Coordination timber ‐ concrete constr.
• Coordination between prod. and constr. Capacity

7. Coordination between 
production and 
construction

Structural engineering concept Final plans detail (Architecture) Construction detail
(Timber construction company)
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FINDINGS State of the industry

• Material neutral arch. competitions
• Technical proof of each solution
• Restrictive regulations (fire, height…)
• Lack of common standards (fire, noise…)

1. Restrictive regulations or 
processes

• Acquisition of projects through own network
• Small pool of partners
• Lack of influence in policies
• Little predisposition of decision‐makers

2. Small lobby
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FINDINGS State of the industry

• Complex and not standardized3. Complex cost calculations

• Lack of financial capacity
• Lack of infrastructure
• Too few companies as general or total constr.
• Resistance to adaptation (overloaded)

4. Lack of resources of SMEs

• Towards product‐based construction
• Towards industry 4.0 (Smart/Virtual Factory)

5. Tendency of construction 
sector

0‐9 Employees
83,3%

<50 Employees
0,7%10‐49 Employees

16,0%
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FINDINGS Competence and expertise

• Related to common planers
• High complexity of specific software
• Overestimation of own competence
• Underestimation of complexity

1. Lack of expertise in the 
design phase

• Lack of know‐how in conventional training
• Lack of specialized trainings

2. Insufficient and inadequate 
training

• High competence of manufacturers and constr. 
companies

3. Competence about 
production and construction
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FINDINGS Competence and expertise

• Interdisciplinary multi‐layered character
• Lifecycle costs approach

4. Existing lifecycle‐approach

• High mistakes rate related
• Higher coordination effort on site
• Lack of competence or expertise

5. Expertise of complementary 
trades

• Little knowledge and experience6. Knowledge from contractor
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FINDINGS Mind‐set of the industry

• Use of timber as marketing1. Green washing

• Criteria within arch. competitions
• Criteria within tendering processes
• Conventional investments’ criteria

2. Prioritizing costs over quality

• No transparency / communication
• Lack of trust and reliability in design team
• Lack of trust between SMEs
• Silo thinking and lack of cooperation of SMEs

3. Lack of trust and reliability in 
team

• Too few and with no key roles4. Too few women
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FINDINGS Mind‐set of the industry

• Towards open mind‐set, ready for new
• Open‐source databases (projects / network)
• Rising number of small start‐ups
• Rising number of young experts
• Little speculation
• Transfer of Lean concepts
• Rising number of independent planning eng.

5. Innovative and disruptive 
industry

• Rising willingness6. Willingness from contractors
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FINDINGS Awareness

• Too expensive
• Fast combustion
• Insufficient noise insulation
• Lack of durability
• Little structural resistance

1. General prejudices

• End of fossil energy and materials
• Ecological properties of timber
• Aesthetics and comfort
• New generation, new requirements
• Resources scarcity
• Shared economy incl. platforms

2. Rising general awareness 
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FINDINGS Product and performance

• Complex planning of building services 
• Protection of the façade
• Protection of building elements and site

1. Protection against humidity

• Raster (uneconomical free forms)
• Transport requirements

2. Restrictive design 
parameters

• Between concrete and timber3. Technical tolerances

• Recyclable, reusable4. Recyclable, reusable

• Beneficial strength‐weight ratio5. Strength‐to‐weight ratio
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FINDINGS Product and performance

• Reliable stock planning
• Certainty of budget and reduction 

of deviations
• Less trades on site (less 

coordination)
• Higher production quality
• Mock‐up (simulation and technical 

proof)
• Tracking (RFID / QR‐Code)

• Certainty in project schedule
• Parallel work on‐site and in 

the factory (shorter overall 
construction time)

• Assembly site (shorter 
construction time on site)

• High industrialized 
production

• Material efficiency (excl. CLT)

6. High levels of 
prefabrication
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FINDINGS Policies and funding

• Carbon (CO2) fees
• Financing of bio‐based construction
• Reinforcement of re‐densification
• Fix % of timber in public financed projects
• Rising awareness towards circular economy

1. Supporting policies and 
funding
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FINDINGS
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RECOMMENDATIONS

A better communication strategy

 A criteria catalogue with dependencies based on built examples 
and their documentation: Transparent communication between 
design team and client/contractor/developer

 Establishment of a brand image

Mapping the timber construction sector
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RECOMMENDATIONS

A reliable specialist network 

 Association or coordination office for timber construction: One national 
overarching association, network or interest group for timber 
construction to unite professionals and gain strength and representation 
in the sector, politics, business and society.

 Network of partners or bidding community with aligned contractual 
incentives
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RECOMMENDATIONS

An increase in standardization 

 Increase products standardization through specialization in 
multi‐storey buildings

 Increase prefabrication level
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RECOMMENDATIONS

An integration of timber expertise in early design stages 

 Cooperation models, independent consultants, 
consulting network, anticipated inclusion of companies…

 Implementation of timber and timber construction related knowledge in academic 
curriculum
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An integration of timber expertise in early design stages 

 Implementation of timber and timber construction related knowledge in academic 
curriculum

RECOMMENDATIONS
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THANK YOU!
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