
WHY: 
Closing the infrastructure investment gap through the delivery of efficient, innovative, 
clean/climate-neutral and socio-/human-centred infrastructure enabled by platform technology

HOW: 
Agile integration of the infrastructure value network via shared data spaces and federated 
digital infrastructure (InfraTech) services

WHAT: 
Platform enabled sustainable, resilient planning, production and operation system connecting 
municipalities, public authorities and companies (esp. SMEs) as an infrastructure value 
network ecosystem

A New Vision for InfraTech
Governance and Value Network Integration 
through Federated Data Spaces and Advanced Infrastructure Services 
for a Resilient and Sustainable Future

Source: Simon Sinek (2013): „Start with why“
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A New Vision for InfraTech
Authors & Collaborators

(Who)



The E&C sector is one of 
the least digitized1 1McKinsey (2015) Global Institute (MGI) analysis

2McKinsey (2020) The next normal in construction

A highly fragmented 
ecosystem, both vertically 

and horizontally, with lack of 
collaboration2

A New Vision for InfraTech – addressing current infrastructure challenges (Why)



4See also Infrastructure and Urban Development – Industry Vision 2050
Source: http://www3.weforum.org/docs/IU_Industry_Vision_report_2018.pdf

See also Civil Vision 2030
Source: https://www.bgu.tum.de/en/home/

• How can we 
achieve the climate 
targets and protect 
the environment?

• How can we build 
human-/socio-
centred 
infrastructure to 
serve our 
communities?

• How can we master 
the digital 
transformation to 
substantially 
increase 
productivity and 
achieve value for 
money?

A New Vision for InfraTech
Holistic perspectives on infrastructure development

Source: Bühler, Nübel, Jelinek (2021): „A New Vision for InfraTech“, T20  Policy Brief

(How)



Data Silos
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- Leapfrogging enabled by a federated platform ecosystem

- Accelerated rate of innovation and learning

- Data silos will be bridged by federated infrastructure 
services and data spaces that substantially increases the 
degree of collaboration through data alliances

A New Vision for InfraTech
Leapfrogging into learning platforms

acceleratedobstructed

high & 
hyperconnected

low &
siloed

A New Vision 
for InfraTech

Hagel, J. (2015). The power of platforms: Part of the Business Trends series. Deloitte University Press, April, 15, 2015. 
Hagel, J., & Brown, J. S. (2008). From Push To Pull: Emerging Models For Mobilizing Resources. Journal of Service Science (JSS), 1(1), ,93-110. https://doi.org/https://doi.org/10.19030/jss.v1i1.4305

Data Silos

Learning platform

Limitations of 
existing platform 
economy

Mobilization 
platform

(How)

ttps://doi.org/https:/doi.org/10.19030/jss.v1i1.4305


A New Vision for InfraTech
Five dimensions of implementing a mobilization and learning platform

Source: Bühler, Nübel, Jelinek (2021): „A New Vision for InfraTech“, T20  Policy Brief

(What)



A New Vision for InfraTech
Governance structure of the federated digital platform for infrastructure

Source: Bühler, Nübel, Jelinek (2021): „A New Vision for InfraTech“, T20  Policy Brief

• Reduce dependency on global 
hyperscalers

• Federation services 
architecture well described 
(e.g. NIST Cloud Federation 
Reference Architecture or 
Gaia-X Federation Services 
Architecture)

• Improve data sovereignty, 
privacy, cybersecurity

• Mapping of core infrastructure 
regulations, standards, 
processes required 

• Enabling planning, production, 
operation system
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• Integrates the infrastructure 
value network

• Provides platform governance, 
platform design, platform 
protocols

• Implements through use cases

(What)



• Provides new vision & narrative for infrastructure
• Integration of the infrastructure value network (bridging InfraTech islands)
• Avoidance of stand-alone solutions through replicable use cases selected 
along the infrastructure lifecycle with cross-use case governance structure

Innovation potential and
originality

• Provides strong platform governance structure
• Use cases of varying levels of application maturity with existing providers, 
consumers, and resources or robust network of potential participants and end 
users for effective and scalable reuse

Feasibility and 
application potential

• Unleashes full InfraTech innovation potential
• Need to merge existing silos into cross-domain value networks with potential 
for a learning platform through data sovereignty, interoperability, portability, 
security and trust

Need and benefits of 
New InfraTech Vision

• Supports human-/socio-/eco-centred platform design 
•Create project opportunities and reduce the investment backlog for socially 
and climate responsible infrastructure through replicable use cases focused 
on sustainable (ESG*) value proposition

Relevance for society 
and the environment

InfraTech

*ESG: Environmental Social Governance

A New Vision for InfraTech
Innovation, feasibility, benefits and relevance of our New InfraTech Vision

(Why – How – What)



A New Vision for InfraTech

And what are your thoughts?

Data Silos

Learning platform

technology itself never was and never will be able 
to solve the limitations of traditional infrastructure

How can we 
overcome data 
silos and start 
learning together?



Appendix



Polycentric governance framework: digital federated platform for infrastructure design and management 

• Agile, user-centric, flow efficient, value chain integrated 
• With capable owners, advisors, suppliers, integrators as Gaia-X 

providers, federators, consumers, and end-users
• Building shared data spaces and digital services
• Emerging as ecosystem and learning platform: innovation and 

efficiency-driven with ESG impact 

Design, built, operate processes

Sector-specific ontologies & APIs, existing systems 

Sector-specific policies, rules, architecture standards 

Use-Cases

Hard
governance

Soft
governance

Laws &
Regulations

Standards & 
architecture

Flows &
Processes

Experimentation &
Innovation

Code of
Conduct

Provided by 
Gaia-X

open-source

Developed 
by the

Consortium
based on 
existing

use-cases, 
participants 

and end-
users

Policy  Rules & 
Architecture of Standards

Application Portability

Infrastructure Portability

Catalogue
of Services
• Data catalogue
• Self-descriptions
• Connector 

ontologies and 
APIs

Identity & 
Access Mgmt.
• Identity provider
• Certificate 

authorities
• PKI services

Certification & 
Accreditation 
• Onboarding & 

accreditation 
workflow  with 
pre-catalogue 
validation

• Continuous 
Automated 
Monitoring 

Data 
Sovereignty 
Services
• Data contracts
• Data exchange 

logging

Shared data spaces

Smart services

Data exchange
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Governance as possibility for collaboration based on shared principles for the benefit of society

Agility
(2000s)

Resilience
(2010s)

• Robustness 
through 
adaptation

• Equilibrium
after disorder

• Self-organization 

• Adhocracy 
based on flows 
and iterations

• Loosely coupled 
units

• Advance of the 
information 
age

Governance evolution 

Anti-
Fragility
(2020s)

• Advanced 
resilience

• Improve with 
shocks

• Elasticity & 
learning

Infrastructure value chain

Gaia-X platform

Use Cases
• High-performance enterprise

• Capable owner, advisors, suppliers, integrator
• Secure data sharing and spaces; 

data privacy; advanced services
• Scalable, efficient, impactful 

Hard
governance

Soft
governancepolycentric governance

Laws &
Regulations

Standards & 
Certification

Flows &
Processes

Experimentation &
Innovation

Code of
Conduct

Cyber federation services

Infrastructure ecosystem

Data ecosystem

Infrastructure/built design, built, operate process

Sector-specific standards, 

The use case at the center of governance

• User-
centric

• Flow 
efficient 

Technology trends

Industrial internet of things
Smart sensors & robotics

Everything Intelligent
Ubiquitous mobile society

Virtualization & 
open architecture

Endogenous
security schemes

Value creation though 
distributed ledger

• Digital 
federation
of 



WEF Infrastructure 4.0 Initiative

2016 2018 2020 20212017 2019 2022

WEF Future of Construction Initiative

infraX4.0

Member of the
G20/T20 TASK FORCE 7 
Infrastructure 
Investment and 
Financing
Infrastructure 4.0 -
Value Chain Integration 
through Federated 
Digital Platforms

infraX4.0
WEF Strategic Infrastructure Initiative

G20 InfraTech Agenda

Sustainable and 
resilient planning, 

provision and 
operation of 

infrastructure

Member of the G20 
GIHub Academic 
Advisory Panel

Member of the OECD 
Executive Consultation 
Group for the 
Blue Dot Network

Blue Dot Network

Gaia-X domains 
geoinformation 
and public sector

Accredited Member

infraX4.0
Advisory
Committee

infraX4.0

InfraTech Stock 
Take of Use 
Cases
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