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A Bridge between Research and Practice
International Federation for Structural Concrete

Mission and Objectives of the fib
“To develop at an international level the study of scientific and practical matters 
capable of advancing the technical, economic, aesthetic and environmental 
performance of concrete construction.”  Statutes of the fib
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A Bridge between Research and Practice
International Federation for Structural Concrete
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A Bridge between Research and Practice
International Federation for Structural Concrete

fib Bulletins
1978

1990

2010

Model Codes The fib’s journal Structural Concrete 

 Current impact factor: 3.2

 6 issues per year

 Technical reports

 State-of-the-art reports

 Textbooks 

 Manuals or guides

 Recommendations
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A Bridge between Research and Practice
International Federation for Structural Concrete

 Social media
 fib-news
 e-newsletter

Let’s keep in touch

fib YouTube Channel

Join the fib Young Members Group!

 Events
 Podcast series
 YMG competition
 And more!
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A Bridge between Research and Practice
International Federation for Structural Concrete

fib Young Members Group!
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Evolution of Model Codes

Model Code 2010Model Code 1978

CEB Bull. 165 Seismic Design

Model Code 1990

fib Bull. 34 Service Life Design

Model Code 
(2020)
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fib Model Code 2010 fib Model Code 2020

MC2010
5 Parts
10 Chapters

MC2020
10 Parts
39 Chapters

Greatly 
extended 
technical 

scope and 
coverage
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MC2020
Identified overarching goals for the publication

 MC2020 is a single, merged structural code for new and existing 
structures

 Is an operational model code and oriented towards practical 
needs

 Includes worldwide knowledge with respect to materials and 
structural behaviour

 Recognizes the needs of engineering communities around the 
world
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MC2020 Content

 Takes an integrated life cycle perspective

 Provides a holistic treatment of structural safety, serviceability, 
durability and sustainability

 Defines fundamental principles and a safety philosophy based on 
reliability concepts and sustainability

 Uses performance-based concept to remove specific constraints 
for novel types of concrete and reinforcing materials
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MC2020 Table of Contents

PART I SCOPE AND TERMINOLOGY

PART II BASIC PRINCIPLES

PART III PRINCIPLES OF STRUCTURAL PERFORMANCE EVALUATION

PART IV ACTIONS ON STRUCTURES

PART V INPUT DATA FOR MATERIALS

PART VI INPUT DATA FOR INTERFACES

PART VII DESIGN AND ASSESSMENT

PART VIII EXECUTION 

PART IX CONSERVATION

PART X CIRCULARITY AND DISMANTLEMENT
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PART I  - SCOPE AND TERMINOLOGY
1. Scope
2. Terminology 

PART II  - BASIC PRINCIPLES
3. Sustainability perspective 
4. Principles of performance-based approaches
5. Life-cycle management
6. Principles of quality and information
7. Principles of execution 
8. Principles of conservation 
9. Principles of circularity and reuse 
10. Principles of Q&IM during LCM

PART III - PRINCIPLES OF STRUCTURAL PERFORMANCE EVALUATION
11. Structural performance evaluation framework
12. Principles of structural design and assessment

MC2020 Table of Contents
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PART IV- ACTIONS ON STRUCTURES
13. Actions

PART V - INPUT DATA FOR MATERIALS
14. Concretes
15. Reinforcing steel
16. Prestressing steel & prestressing systems
17. Non-metallic reinforcement 
18. Fibre reinforced concrete
19. Materials & systems for protection, repair and upgrading

PART VI - INPUT DATA FOR INTERFACES
20. Bond of embedded steel reinforcement: anchorages and laps
21. Bond of embedded non-metallic reinforcement 
22. Bond of externally applied reinforcement
23. Concrete to concrete 
24. Concrete to steel by mechanical interlock
25. Anchorages in concrete

MC2020 Table of Contents
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PART VII - DESIGN AND ASSESSMENT

26. Conceptual design

27. Approach to design 

28. Approach to assessment

29. Structural analysis

30. Structural analysis and dimensioning 

31. Evaluation of other aspects of social performance 

32. Evaluation of environmental performance

33. Evaluation of economic performance

34. Sustainability decision making

MC2020 Table of Contents
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PART VIII - EXECUTION 

35. Execution management 

36. Construction works

37. Execution of interventions 

PART IX - CONSERVATION

38. Conservation

PART X - CIRCULARITY AND DISMANTLEMENT 

39. Circularity and dismantlement

MC2020 Table of Contents
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the fib Statement on Sustainability (2021)
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Sustainability in the Model Code

David Fernández-Ordóñez
Sustainability in the fib Model Code

Open Access:

https://doi.org/10.1002/suco.202300022
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MC2020. Specific aspects of Sustainability

Chapters related to Sustainability in the MC2020

 Chapter 3. Sustainability perspective
 Chapter 14. Concretes
 Chapter 26. Conceptual design
 Chapter 27. Approach to design
 Chapter 30. Evaluation of structural performance
 Chapter 31. Evaluation of other aspects of social performance
 Chapter 32. Evaluation of environmental performance
 Chapter 33. Evaluation of economic performance
 Chapter 34. Sustainability decision making
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3. Sustainability perspective
3.1 Principles of design and assessment with respect to sustainable 
development

3.2 Social performance

3.3 Environmental performance

3.4 Economic performance 

MC2020. Specific aspects of Sustainability
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14. Concretes
14.5 Environmental performance of concrete

The evaluation of the environmental impact of a concrete structure is highly 
complex and comprises a great bandwidth of aspects reaching from emissions and 
resources consumption resulting from the production of the concrete and other 
building materials, the impact resulting from the building process itself, impacts 
resulting from the use of the structure (such as heating, cooling etc.) as well as 
impacts from the demolition of the structure.

Concrete, however, by definition, cannot be sustainable or non-sustainable in itself. 
It is rather in the responsibility of the designer to use the given material properties in 
the most sustainable manner during design, execution, and in-service operation of 
the structure throughout its entire life cycle. 

David Fernández-Ordóñez
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26. Conceptual design
26.1.2 Consideration of sustainability

Sustainability is a holistic concept that involves many aspects that must be 
satisfied simultaneously and in a balanced way. 

At the stage of conceptual design of new structures and interventions in existing 
structures the evaluation of sustainable performance shall be considered from the 
perspective of all three pillars of sustainability.

It is essential to consider changes and development of sustainable performance 
within the entire life of a structure.

David Fernández-Ordóñez
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27. Approach to design
27.2 Consideration of sustainability

Sustainable development is an overarching objective of Model Code 2020 which
is defined through three interdependent and mutually reinforcing pillars: namely
the objectives and performance requirements established under the pillars of
social responsibility, environmental quality and economic efficiency.

Figure 27.2-1 presents illustrative process steps for sustainable design, which
are applicable to both general and structural design activities. Appropriately safe
and reliable structural performance is a fundamental requirement for the
satisfactory societal performance of a concrete structure.
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27. Approach to design
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31. Evaluation of other aspects of social performance
31.1 Introduction

31.2 Health and quality of the built environment

31.3 Safety and security

31.4 Aesthetics and cultural heritage

31.5 Impact on local community
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Sustainability in the fib Model Code

MC2020. Specific aspects of Sustainability

27
December 2024



www.fib-international.org

32. Evaluation of environmental performance
32.1 General

32.2 Objectives of evaluation of environmental performance

32.3 Principles of environmental impact evaluation

32.4 Life cycle assessment

32.5 Environmental Product Declaration

32.6 EIA – Environmental Impact Assessment

David Fernández-Ordóñez
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33. Evaluation of economic performance
33.1 Introduction

33.2 Cost categories

33.3 Methodology of LCCA

David Fernández-Ordóñez
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34. Sustainability decision making
33.1 Introduction

33.2 Evaluation

David Fernández-Ordóñez
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MC2020. Specific aspects of Sustainability
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34. Sustainability decision making
33.1 Introduction

Each one of the pillars measures a different aspect of sustainability and the 
criteria and indicators that compose these pillars are generally not 
combinable. Therefore it is not possible to combine them in a direct way.

Administrations normally have economic limitations but also value specific 
aspects or ambitions of the project. Normally they will give more preference 
to solutions that add more value to their requirements if they are in the 
economic range that is affordable to them. Administrations can be restricted 
by economic limitations but these should value other requirements and 
ambitions of the project by properly considering the other pillars. 

David Fernández-Ordóñez
Sustainability in the fib Model Code

MC2020. Specific aspects of Sustainability

31
December 2024



www.fib-international.org

34. Sustainability decision making
33.2 Evaluation

There are several available approaches oriented to assess sustainability by 
combining the three pillars. Some of these tools might dismiss the explicit 
consideration of the ISO regulations for the evaluation of the performance 
according to the three pillars.

Should the pillars be combined to derive a global sustainability that permits 
to make decisions, a transparent and consistent procedure has to be 
followed to establish objective performance for each of the three pillars and 
the combination of them.

David Fernández-Ordóñez
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Sustainability-related Task Groups in 
the fib

SPECIAL ACTIVITY GROUP SUSTAINABILITY
TG.SAG.1 Data bases
TG.SAG.2 Low carbon concrete structures and best practices

COMMISSION 7 SUSTAINABILITY
TG 7.1 Sustainable concrete- general framework
TG 7.3 Concrete with recycled materials
TG 7.5 Environmental product declarations
TG 7.6 Resilient structures
TG 7.7 Sustainable concrete masonry components and structures
TG 7.8 Waste materials and industrial by products for high performance reinforced concrete 

structures

OTHER GROUPS RELATED TO SUSTAINABILITY
TG 1.5 Structural sustainability
TG 4.8 Low-carbon concrete structures
TG 6.3 Sustainability of precast structures

33
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 Existing database at national or regional level: state-of-the-art 
and availability

 Main properties/needs of the fib Database (sql, no-sql, 
regional, LCA phases, time representativeness…)

 Source data (manufacturers, associations, literature, …)

 Tools to use the database (online platform, report, specific Bill 
of Quantity software, BIM, …)

Objective 1: fib Database (TG.SAG.1, Costantino Menna)

David Fernández-Ordóñez
Sustainability in the fib Model Code

Special Activity Group (SAG). Sustainability
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 Existing methodologies and standards: PCR, ISO, …
 Main properties/needs of the fib methodology (regional, LCA 

phases, boundary system, inventory data, Impact categories…)
 Level of application (structural sytems, structural typologies, 

technological boundaries)
 Tools to use the methodology (online platform, report, specific 

Bill of Quantity software, BIM, …)
 Methodology certification/standardization (EPD, Model code…)
 Examples and case studies

Objective 2: fib methodology (TG.SAG.1, Costantino Menna)

David Fernández-Ordóñez
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Special Activity Group (SAG). Sustainability
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Special Activity Group (SAG). Sustainability
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Special Activity Group (SAG). Sustainability
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 Identifying range of material, structural and technological 
innovation to enhance sustainability of concrete structures 
 innovations at material level, structural design level, construction level, 

maintenance and interventions level, dismantlement and circular use:
 addressed in ongoing fib activities

 not yet addressed in ongoing fib activities

 Identifying best practices for different innovative solutions, 
for various structures, market conditions and geographical 
areas

Objective 3.1: Low carbon concrete structures and best 
practices (TG.SAG.2, Agnieszka Bigaj):

David Fernández-Ordóñez
Sustainability in the fib Model Code

Special Activity Group (SAG). Sustainability
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 Formulating consistent basis for performance-based design 
of sustainable structures in a life cycle perspective suitable 
for enhancing the sustainability of concrete structures:
 consistent safety philosophy for structural design innovative solutions 

(reliability requirements and uncertainties treatment in verification of 
structural performance)

 principles of equivalent performance approach for structural design 
with innovative (material) solutions

 framework for performance evaluation based on material and structural 
testing of innovative solutions 

Objective 3.2: Low carbon concrete structures and best 
practices (TG.SAG.2, Agnieszka Bigaj):

David Fernández-Ordóñez
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Special Activity Group (SAG). Sustainability
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 Identifying methodologies for decision-making process 
towards sustainable structural solutions for design, 
execution and life cycle management including 
interventions, optimized in terms of environmental impact, 
economic and social performance, and satisfying structural and 
functional performance requirements: 
 optimization objectives

 effective optimization strategies and procedures 

Objective 3.3: Low carbon concrete structures and best 
practices (TG.SAG.2, Agnieszka Bigaj):

David Fernández-Ordóñez
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Special Activity Group (SAG). Sustainability
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Globe Consensus

41

http://globe-consensus.com

Chair of the Globe:
David Ruggiero EPFL
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Benchmarking of Resource Use and Embodied CO2 in Buildings

The objective is to set the foundation for global benchmarks on the carbon footprint of
buildings, based on a joint methodology for assessing and reporting embodied impacts
in an attempt to generate globally harmonized yet location-specific benchmarks.
Measuring and benchmarking is a key strategy to reduce the resource use and CO2
footprints of the global building stock. A global standard will allow to compare and learn
from the wide variety global design and construction practices, fostering research and
innovation which are crucial to our common climate ambitions.

Globe Consensus

December 2024
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fib Roadmap
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TG 6.3 Sustainability of structures with precast elements
Conveners: De la Fuente, Josa, Fernández-Ordóñez (Spain)

December 2024



www.fib-international.org

Sustainability in Housing: EPD

David Fernández-Ordóñez
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Sustainability certification tools for buildings :

• BREEAM (UK) 
• CASBEE (Japan) 
• GBTool (International) 
• Green Globes TM (Canada) 
• LEED (USA) 
• Verde (Spain)

David Fernández-Ordóñez
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Sustainability certification tools for buildings :
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53.05%
20.57%

26.02%

0.36%

VERDE

55.02%

15.80%

19.45%

9.73%

BREEAM

46.10%

26.05%

22.56%

5.29%

LEED

Comparison of parameters between several sustainability tools

Sustainability certification tools for buildings :

David Fernández-Ordóñez
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Opportunities for prefabrication 

SUSTAINABILITY

Energy

Raw 
materials

Waste 
materials

High strength 
concrete

Slender components

Minimum cement
Thermal mass
Demountability and 
possible reuse

Recycling

Precast concrete is showing the way

Environmentally 
friendly production

New design approach : adaptability
- large spans for interior flexibility
- maximum work in the factory – also for

technical equipment

David Fernández-Ordóñez
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MIVES is a multi-criteria decision-making method capable of defining 
specialized and holistic sustainability assessment models to obtain 
global sustainability indexes. 

The method combines: 
a) a specific holistic discriminatory tree of requirements; 
b) the assignation of weights for each requirement, criteria and 

indicator; 
c) the value function concept to obtain particular and global indexes 

and
d) seminars with experts using Analytic Hierarchy Process (AHP) to 

define the aforementioned parts.

Multi-Criteria Method. General definition:

David Fernández-Ordóñez
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Multi-Criteria Method. Requirement tree:

David Fernández-Ordóñez
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fib TG6.3. Proposed Tree, Criteria and Indicators:

David Fernández-Ordóñez
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In terms of comparison with other sustainability or certification tools for buildings, 
this table gathers the weights’ distribution proposed in these alternative sustainability 
assessment approaches. 

The data gathered reflect that the average value of the economic requirement weight is 
reduced to 24% respect to the 35% agreed in the fib TG 6.3 whilst the environmental 
requirement weight increases up to 46% in contrast the 38% assumed in the fib
committee. Finally, average values between 25%-30% for the social requirement 
weight seems to be well-accepted.
It is important to note that the environmental sensitivity is high independently of the 
assessment method since values ranging from 33% to 55%, with variation coefficient 
17%, have been found. 

fib TG6.3. Proposed Tree, Comparison with other tools:

David Fernández-Ordóñez
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fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

Case study

Precast

Cast on site
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fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

Model developed: decision-making tree

Requirement Criteria Indicators

R1. Economic 36%
C1. Cost 61%

I1. Direct 61%

I2. Indirect 6%

I3. Rehabilitation 11%

I4. Dismantling 21%

C2. Time 39% I5. Production & Assembly 100%

R2. Environmental 39%

C3. Emissions 55% I6. Emissions of CO2-eq 100%

C4. Energy 19% I7. Energy consumption 100%

C5. Materials 26% I8. Index of Efficiency 100%

R3. Social 25%

C6. Safety 60% I9. Index of Risk 100%

C7. Third parties' 
affectations

40%
I10. Social Benefits 55%

I11. Disturbances in construction 45%

December 2024
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fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

Model developed: weights

Requirement Criteria Indicators

R1. Economic 36%
C1. Cost 61%

I1. Direct 61%

I2. Indirect 6%

I3. Rehabilitation 11%

I4. Dismantling 21%

C2. Time 39% I5. Production & Assembly 100%

R2. Environmental 39%

C3. Emissions 55% I6. Emissions of CO2-eq 100%

C4. Energy 19% I7. Energy consumption 100%

C5. Materials 26% I8. Index of Efficiency 100%

R3. Social 25%

C6. Safety 60% I9. Index of Risk 100%

C7. Third parties' 
affectations

40%
I10. Social Benefits 55%

I11. Disturbances in construction 45%

Participatory
approach
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fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
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Model developed: weights

Requirement Criteria Indicators

R1. Economic 36%
C1. Cost 61%

I1. Direct 61%

I2. Indirect 6%

I3. Rehabilitation 11%

I4. Dismantling 21%

C2. Time 39% I5. Production & Assembly 100%

R2. Environmental 39%

C3. Emissions 55% I6. Emissions of CO2-eq 100%

C4. Energy 19% I7. Energy consumption 100%

C5. Materials 26% I8. Index of Efficiency 100%

R3. Social 25%

C6. Safety 60% I9. Index of Risk 100%

C7. Third parties' 
affectations

40%
I10. Social Benefits 55%

I11. Disturbances in construction 45%

Participatory approach
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fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

Direct costs Indirect costs Rehabilitation costs
Dismantling costs

Production and assembly 
time

Model developed: indicators
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fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

ECONOMIC
Model developed: indicators
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fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

Model developed: indicators

Equivalent CO2 emissions
Energy consumption

Material efficiency index

Derived from LCA

ENVIRONMENTAL
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fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

Model developed: indicators

0.36
0.33

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

0.50 0.70 0.90 1.10 1.30 1.50Sa
tis

fa
ct

io
n 

va
lu

e 
of

 th
e 

in
di

ca
to

r

Indicator value

I6. Emissions of CO2-eq

Value function PRESSS Cast in situ

0.36
0.33

0.00

0.10

0.20
0.30

0.40

0.50
0.60

0.70

0.80
0.90

1.00

0.50 0.70 0.90 1.10 1.30 1.50Sa
tis

fa
ct

io
n 

va
lu

e 
of

 th
e 

in
di

ca
to

r

Indicator value

I7. Energy consumption

Value function PRESSS Cast in situ

0.27

0.12

0.00

0.10
0.20

0.30

0.40
0.50

0.60

0.70

0.80
0.90

1.00

0.00 0.20 0.40 0.60 0.80 1.00Sa
tis

fa
ct

io
n 

va
lu

e 
of

 th
e 

in
di

ca
to

r

Indicator value

I8. Index of Efficiency

Value function PRESSS Cast in situ

ENVIRONMENTAL

December 2024



www.fib-international.org

fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

SOCIAL
Safety Social benefits Disturbances in construction

Calculated using the Occupational 
Risk Index (ORI)

Calculated considering noise 
pollution and transit/traffic 

disturbance
Calculated considering services 

downtime

Model developed: indicators

December 2024



www.fib-international.org

fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

SOCIAL

Model developed: indicators

0.86

0.48

0.00

0.10

0.20
0.30

0.40

0.50
0.60

0.70

0.80

0.90
1.00

0.00 0.50 1.00 1.50 2.00Sa
tis

fa
ct

io
n 

va
lu

e 
of

 th
e 

in
di

ca
to

r

Indicator value

I9. Index of Risk

Value function PRESSS Cast in situ

0.93

0.39

0.00

0.10

0.20
0.30

0.40

0.50
0.60

0.70

0.80

0.90
1.00

0.00 0.50 1.00 1.50Sa
tis

fa
ct

io
n 

va
lu

e 
of

 th
e 

in
di

ca
to

r

Indicator value

I10. Social Benefits

Value function PRESSS Cast in situ

0.75

0.08
0.00

0.10

0.20
0.30

0.40

0.50
0.60

0.70

0.80

0.90
1.00

0.00 0.20 0.40 0.60 0.80 1.00Sa
tis

fa
ct

io
n 

va
lu

e 
of

 th
e 

in
di

ca
to

r

Indicator value

I11. Disturbances in construction

Value function PRESSS Cast in situ

December 2024



www.fib-international.org

fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

Case study: results

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

Cast in situ PRESSS

R1. Economic

C1. Cost C2. Time

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

Cast in situ PRESSS

R2.Environmental

C3. Emissions C4. Energy C5. Materials

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

Cast in situ PRESSS

R3. Social

C6. Safety C7. Third parties' affectations

E
co

no
m

ic
 s

us
ta

in
ab

ili
ty

 in
de

x

December 2024



www.fib-international.org

fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

Case study: results

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Cast in situ Precast

Economic Environmental Social

G
lo

ba
l s

us
ta

in
ab

ili
ty

 in
de

x

December 2024



www.fib-international.org

fib TG6.3. Second document:
Application to a precast concrete building

David Fernández-Ordóñez
Sustainability in the fib Model Code

Conclusions:

 In this case study, the results obtained showed that the prefabricated solution was more 
sustainable than the on-site one.
 From an economic point of view, although the traditional solution has lower overall costs, the 

prefabricated solution is characterized by faster construction and repair times.
 Regarding environmental aspects, results showed the convenience of precast concrete 

especially from the point of view of the efficiency of materials that can be more easily recycled 
or reused.

 From a social point of view, the precast solution proved to be far superior to the one cast in 
place due to the lower exposure to the risks and disturbances caused in the construction phase. 
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