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The developer as low-emission supply 
chain initiator.
A multiple-case study examining the supply-chain configuration and the developer’s 
role in implementing low-emission construction methods for Dutch inner-city 
high-rise projects.
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14 Figure 1: percentage of total global carbo emissions per sector (UNEP, 2022)
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Introduction
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Real estate developers?Real estate developers?
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The complex value chain (World Business Council for Sustainable Development (WBCSD), 2007)

Position of the real estate developer
Introduction

The complex value chain (World Business Council for Sustainable Development (WBCSD), 2007)
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How can real estate developers organize a low-emission 
supply chain for high-rise construction in Dutch cities?

Research question

Main research question:
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Chapter 1 | Research design

Overview & goal.

Emperical.Theoretical.

Subquestion 1 + 2. 
Who and What?

Subquestion 3 + 4. 
Status quo, barriers & drivers

Subquestion 5 
Developer

Green supply chain 
management

Construction supply 
chain

Low-emission 
construction

Exploratory 
interviews

Validation
Expert panel

Case studies
Semi-structured interviews

Low-emission steering 
framework

Supply chain wide practical 
outcomes
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Research questions.
SQ1 | How can emissions related to the construction process for high-rise 
construction in Dutch cities be minimized throughout the supply chain?

SQ2 | What actors internal and external to the supply-chain influence the imple-
mentation of low-emission practices for high-rise construction in Dutch cities?

SQ3 | How are low-emission practices currently implemented in Dutch 
high-rise construction projects and what is still missing?

SQ4 | What drives or withholds different actors to implement low-emission 
practices for high-rise construction in Dutch cities?

SQ5 | What role can developers take in the implementation of low-emission 
practices for high-rise construction supply chains in Dutch cities?
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Theoretical research
Construction emissions & Green supply chain management
What, who & how?
 

2
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Chapter 2 | Theoretical Research

Construction emissions.

Building life-cycle stages (Nwodo & Anumba, 2019)
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Chapter 2 | Theoretical Research

Emission reduction.

Bio-based 
construction

Industrialization 
& modular

Zero-emission 
processes.

Circular 
construction.
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Chapter 2 | Theoretical Research

Construction supply chain.

Typical configuration of a construction supply chain (Vrijhoef & Koskela, 2000).
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Chapter 2 | Theoretical Research

Green supply chain management.

“Green SCM comprises the management of all activities related to minimi-
zing the environmental impact of all its supply chains which contribute to its 
final products, with the aim of achieving zero net harm to the environment.” 

(Badi & Murtagh, 2019)
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Chapter 2 | Theoretical Research

Green supply chain management.

Procurement. Design. Transport. Construction & 
manufacturing.

End-of-life 
management.
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Chapter 2 | Theoretical Research

Low-emission SCM.
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Emperical research
Exploratory interviews, In-depth interviews & validation session. 3
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Chapter 3 | Emperical Research

Exploratory interviews | interviewees

Developer

Architect

Contractor

Developing contractor

SupplierEmperical research
Exploratory interviews, In-depth interviews & validation session. 
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Exploratory interviews | what?
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C Emission-free site D Wooden modules

A Circular facade B Tallest in timber

Chapter 3 | Emperical Research

Case studies | Cases & interviewees.
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Chapter 3 | Emperical Research

Case studies | Findings.
Stakeholders point out strong position of 
developer stimulates low-emission construction.

Shared mindset and ambitions from the 
start are the most important drivers. 

Early involvement of relevant stakeholders: con-
tractor, subcontractors, suppliers & consultants.

Institutional drivers more dominant than 
political drivers in case studies.



50

Chapter 3 | Emperical Research

Validation.
The developer should have full control

The sector doesn’t need the government



51

Chapter 3 | Emperical Research

Validation.
The developer should have full control

The sector doesn’t need the government

Difficult for one party, since expertise is spread 
across the supply chain.
No clear financial return on low-emission 
investments yet.
Some responsibilities even outside supply chain 
(government)



52

Chapter 3 | Emperical Research

Validation.
The developer should have full control

The sector doesn’t need the government

Disagree.
Need for new level playing field. 

(Alternative to MPG)

Governments can step over (sectoral)  
boundaries.

Difficult for one party, since expertise is spread 
across the supply chain.
No clear financial return on low-emission 
investments yet.
Some responsibilities even outside supply chain 
(government)
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Discussie foto

Discussion.4
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Chapter 4 | Discussion

Discussion

Theoratical findings

Interviews

Validation session
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Framework design.
Important stakeholders

Low-emission practices 

Government included
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Conclusion
SQ2 | What actors internal and external to the supply-chain influence the imple-
mentation of low-emission practices for high-rise construction in Dutch cities?

National gov.

Local gov.

Developer Architect Consultants / engineers

Contractor Subcontractor Supplier

Decision-makers
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Conclusion
SQ3 | How are low-emission practices currently implemented in Dutch 
high-rise construction projects and what is still missing?

More orgestrated 
aprouch from the 
initiative in all 
projects.

Only in one project 
both service and 
material purchasing 
is emission driven.

Unclear responsibi-
lity and no sence of 
priority.

Slow and capital-
intensive process 
& market still 
immature
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Conclusion
SQ4 | What drives or withholds different actors to implement low-emission 
practices for high-rise construction in Dutch cities?

Drivers Barriers

Technological & Economical
Lack of equipment and expe-
rience result in high prices.

Intitutional 
Clear ambitions and project 
partners with a shared mindset

Political
Incentives, rules and 
regulations

Political
No level playing field if not all 
parties must join.
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Conclusion
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Integration and direct 
responsibility over full supply 
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Chapter 5 | Conclusion

Conclusion
SQ5 | What role can developers take in the implementation of low-emission 
practices for high-rise construction supply chains in Dutch cities?

Integration and direct 
responsibility over full supply 
chain will result in increased risk.

Initiation and translation of 
ambitions in design & procurement 
can reach the full supply chain.
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Chapter 5 | Conclusion

Main conclusion
How can real estate developers organize a low-emission supply chain for 
high-rise construction in Dutch cities?

1

2

3

4

5

Set low-emission ambitions and link to steering or calculation method.

Select design-team partners based on prior experience and ambition.  

Influence over construction, manufacturing and transport through procurement.

Check and guard execution of ambitions and appoint a specialist for this.

Early involvement of contractors and additional expertise in the design team.
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Chapter 6 | Recommendations

Recommendations for public bodies

New national calculation method in line with EU.

Set ambitious standards as land-owner.

Developers can not excel on every aspect of the project.

Coordinate low-emission logistics between sectors.
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Recommendations for the developer
Chapter 6 | Recommendations

Low-emission procurement strategy
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Any questions?
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