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Presenter Notes
Presentation Notes
Good day, everyone. I'm Thijs Muller, and I'm thrilled to have this opportunity to share my journey with you - a journey shaped by my Masters' study in MBE. 

This research is conducted with the help of Real estate developer Boelens de Gruyter and of course the Delft university of technology. Without whom this would not have been possible. 

During this Masters study have been worked both on the Design and construction management and management in the build environment with a focus on disruptive technologies and how we can best apply them to or way of doing things. 

Within DCM 
How can we product better built environments in the future? 
Focus is on understanding process innovations in times of changes 


And Today I will talk about.... How systematic innovations, such as modular construction can or could be integrated into the development process of real estate developers. To try and see what works to better integrate modular construction in the way we are doing business to have a more productive and sustainable construction development sector. 




Traditional approach to construction
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Presentation Notes
"Traditional construction, while long-standing, faces significant challenges in today's world. 
Time and cost overruns are common, often due to weather delays or labor shortages, and this can strain budgets. 




Waste generation is high, with leftover materials often ending up in landfills. 

Quality inconsistencies can be an issue, hinging heavily on the skill of the laborers and fluctuating weather conditions. 

Additionally, the environmental footprint is considerable due to high-energy consumption and carbon emissions. 

Lastly, there's a heavy reliance on skilled labor, which can lead to delays and increased costs in the face of labor shortages. 

These hurdles are why we need to explore more efficient and sustainable alternatives like modular construction."



But can we build in another way? 

What if we could build in a way that is more sustainable, more productive, 
and less labour intensive? 
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https://readsitenews.com/15-companies-on-the-cutting-edge-of-modular-construction/



Retrieved from https://www.search.nl
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built with 186 wooden modules from Ursum, showcases the financial feasibility of constructing a fully wooden hotel. This sustainable approach enhances the guest experience with a characteristic design and highlights the potential of modern construction techniques. 

One of the first energy neutral hotels of the netherladns 



Point of departure

(Müller, 2012)
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Under the subheading "Productization on the Individual Project Level":

Specifications for product configuration must be decided earlier than usual
Early design freezes prevent late changes and require client certainty
Longer lead-in times due to lack of design codes for permits
Reduced effort in planning and design, but longer overall process

Benefits of Industrialized Construction on Projects":

Shortens time between construction start and completion
Shifts construction from on-site to off-site manufacturing
Allows pre-production of elements before project starts
Enables simultaneous construction and site preparation
Efficient assembly of pre-made components
Significantly reduces construction time, up to 50% faster



Point of departure

New technology + New business model 
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Seeing that a lot of companies are approaching industrialised construction with an entirely new business model 

On other words, the old design bid build models or low bid tender processes it doesn’t work for industrialised construction since there is to much knowledge required from the supply chain to pretend that you can get that information in a low bid tender process 

I like to point out that this idea of new business models is important because when we start talking about disruption in an industry (maybe explain disruption?

(SHOW IPHONE)
If you start thinking about the example of the Iphone:
The iPhone come out in 29 jun 2007 steve job infamously said, we won't have like an app store, all o the internet applications can be found though our safari browser
This was not met with a lot of love from the development community 
(SHOW APP STORE)
It was not until about six months later when apple changes course and released the app store that we really saw the rise of the iphone  as we know it today 

This illustrated the idea of taking a new technology or a new hardware and coupling it with a new business model in this case a digital platform as the app store. 






Some problems with this approach 

• Steve Jobs 

• Each construction project is location specific 
• All Buildings project are unique 
• All project team are unique 
• All projects are built with a unique technical solution 

• Not just one type of modular construction 

• Fragmented industry with many different stakeholders involved  working 
in silos 

Presenter Notes
Presentation Notes
New prototypes every project 



Problem space 

(Katila, Levitt & Sheffer, 2018; Hall 2021)
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We have a very fragmented construction industry, so we often talk about fragmentation as barrier to innovation. Since companies are only responsible for their own tasks 

1. First we see fragmentation the vertical dimension  = incentive to just to do the best for yourself and not for teams later/earlier in the process 
2. Second we see horizontal fragmentation = how we break down a product, and each of these also only think about their own silo; the mechanical does is work but does 3. not think about electrical. So you end up choosing for the lowes bid party for each silo. 

And finally we have this longitudinal fragmentation, Where we have to rethink everty project every time over again, causing a learning disability 

 





Problem space 

(Sheffer, 2011; Hall 2021)

Decentralized modular clusters
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System integrator in the middle, and the architect; 

Fragmented construction industry leads to decentralized modular clusters.
Limited coordination and innovation potential.
General contractors lack capacity for innovation coordination.



(Sheffer, 2011)

Problem space 

• Only focus on improvements within 

cluster 

• Lose ability to innovate at global level

Decentralized modular clusters
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Fragmented construction industry leads to decentralized modular clusters.
Limited coordination and innovation potential.
General contractors lack capacity for innovation coordination.



Mirror ‘trap’
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What we get is that the industry is caught in the mirroring ‘trap’. The product design is decomposed into systems that match our fragmentation and if a innovation fits within a single silo 
Using an example of a light bulb there is not much of a problem since we can just change the old one for a new more sustainable. But if we have innovations that cross boundaries of these different silos we don’t have the capacity to integrate these innovations, for this stydu modular construction wich needs a change in all the silots on all levels ; the architect has to design in a different way, the engineer has to work in a different way en we need to learn over veroise project. 



?
New technology + New business model 
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And so I would argue that for the industrialisation of construction we have new technologies and companies are searching for right now are new bunsiss models and it is quite clear that a lot of companies searching for these things





Implications so far 

• Industrialized construction

• Fragmented industry 

• Organized in decentralized clusters 

• New business models 

Presenter Notes
Presentation Notes
Zoek voor verklaring in artikel. 



Navigating the modular shift:
Insights from real estate developers in 
the Netherlands
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So now I hope you know the basics of this industry fragmentation and business models, which should help to understand the results. 



RESEARCH OBJECTIVE 

Identifying strategies of real estate developers 
to integrate modular construction in their 
business.
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RESEARCH OBJECTIVE 
Identifying strategies of real estate developers to integrate modular construction in their business



MAIN RESEARCH QUESTION

How and in what ways can real estate 
developers strategically integrate modular 
construction while adopting industrialized 
construction?
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MAIN RESEARCH QUESTION
How do real estate developers integrate modular construction within their business?




Research questions

How and in what ways can real estate developers strategically integrate
modular construction while adopting industrialized construction?

SQ 1:
What are the current strategies and mechanisms used by real estate developers for
integrating modular construction in their operations?“

SQ 2:
What are the challenges and drivers influencing the adoption and enhancement of
modular construction strategies?“

SQ 3:
How can real estate developers play a more strategic and proactive role in advancing
the broader adoption of industrialised construction?
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MRQ
How do real estate developers integrate modular construction within their business?

SQ 1:
What integration strategies are used by real estate developers?

SQ 2: 
What are the mechanisms that real estate developers use in these integration strategies? 

SQ 3: 
What are the primary challenges and drivers for the identified strategies? 




In-depth interviews 

• Focus on Urban Housing Construction 
• Scope of Experience
• Modular Construction Experience



In-depth interviews 

No. Title Working currently at 
organization

Years of 
expertise

Modular projects

1 Real estate developer/transaction 
manager Private developer

10 1 project (failed)

2 Real estate developer + MT Private developer 5 6

3 Real estate developer Developing builder /Spin-off 
factory

10 0 

4 Real estate developer/ architect Corporate developer 3 3 (1 process)

5 Real estate developer Developing builder 5 2 (1 failed)

6 Co-Founder/system developer Digital system integrator 15 4

7 System architect Vertical integration firm 6 8

8 Real estate developer Vertical integration 10 4 (2 failed)

9 Real estate developer Corporate developer 5 1

10 * Real estate developer Concept developers 8 1 (failed) 

11 * Real estate developer Corporate developer 5 1
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So I had in depth interviews with real estate developer who I selected with the following criteria: 

Modular Construction Experience: Interviewees must have hands-on experience with at least one modular construction project to ensure the practical relevance of their insights.

Scope of Experience:  The range of expertise was intended to be varied to capture multiple perspectives. This included experts from different professional backgrounds and from various stages of the modular construction process.

Focus on Urban Housing Construction: Interviewees should have experience with housing construction within urban areas, given the unique challenges associated with urban construction such as space constraints, heightened regulations, and logistical complexities.




In-depth interviews 

Could you describe your journey to 
modular construction? 
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And just to give you a sense of what it was like for the real estate developers I interviewed for this study; normally I would go by their company and have a 1 on 1 interview 

So in the first part of the interview, they had to answer this question, and if you blow up it a little you see Could you describe your journey to modular construction? Asking about their journey allows the candidate to outline the steps their company took, starting from the initial interest in modular construction, the reasons behind considering it, the implementation process, and any significant milestones or lessons learned along the way. 
 
I wanted people to describe their company stragaties for the integration of modular construction and then ask specific follow-up question related to that specific stragaty. But how could I be sure I was asking the right questions? And that they actually described the full stragaty and don’t leave out important parts? 

Here industrialized construction mangment sience comes to my rescue a bit becasue in fact there are a lot thing we already know about  stragaties for industralized contruction from other stakholder groups such as the architect and the main contractor so i could now test the ones  against the stragaties used by real estate developers. 



1. Collaborative modular clusters (Hall, 2018)

2. Virtual project-based companies (Hall, 2018)

3. Spin-off factory (Hall, Whyte and Lessing (2020)

4. Core-periphery platform (Hall, Whyte and Lessing (2020)

5. Integrated hierarchical firms (Hall, Whyte and Lessing (2020)

Strategies drawn from academic literature 
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So i had a list of 5 stragaties direved from the litrature. So these bunch of stagaties had already been studied for other stakholder groups and learn what might be effective 




Use of Bim, Lean construction , 

• Integrate information
• Integrate organization 
• Integrate process

Strategies drawn from academic literature 

1. Collaborative modular clusters

2. Virtual project-based companies

3. Spin-off factory

4. Core-periphery platform

5. Integrated hierarchical firms

Presenter Notes
Presentation Notes
The first and the simplest strategy is using in a cooperative systems such as BIM or Lean construction to integrate information, organization and processes. 



Findings  



Fragmented Integrated  

Wide spectrum of integration strategies 
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So the findings showed that the real estate developer had stragaties ranging from a very fragmented to a fully integrated stragistic approach. 



Fragmented Integrated  

Wide spectrum of integration strategies 

key Supplier 

Firm in supply chain

Decentralized modular 
cluster

• Organized in the traditional way 

• Early involvemt of modular supplier

• Benefit: maxamize cognitieve resources 

• Challenge: mirroring ‘trap’ and risk 

Real-estate developer

Presenter Notes
Presentation Notes
So the findings showed that the real estate developer had stragaties ranging from a very fragmented to a fully integrated stragistic approach.



Fragmented Integrated  

• Work with ‘makers’ and substitute 
players 

• Integrate information, organization, 
processes 

Real-estate developer

key Supplier 

Firm in supply chain

Decentralized modular 
cluster

Substitute player

Firm in supply chain

Collaborative modular 
cluster

Wide spectrum of integration strategies 
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So the findings showed that the real estate developer had stragaties ranging from a very fragmented to a fully integrated stragistic approach.



Fragmented Integrated  

Draw a boundary about a set 
companies where they pool all the 
money to subsidise innovations on 
work together 

Real-estate developer

key Supplier 

Firm in supply chain

Decentralized modular 
cluster

Virtual project-based
company

Substitute player

Firm in supply chain Firm in supply chain

Collaborative modular 
cluster

Project-based company

Wide spectrum of integration strategies 
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So the findings showed that the real estate developer had stragaties ranging from a very fragmented to a fully integrated stragistic approach.



Fragmented Integrated  

Real-estate developer

key Supplier 

Firm in supply chain

Decentralized modular 
cluster

Virtual project-based
company

Substitute player

Firm in supply chain Firm in supply chain

Collaborative modular 
cluster

Project-based

Project-based company

Wide spectrum of integration strategies 
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So the findings showed that the real estate developer had stragaties ranging from a very fragmented to a fully integrated stragistic approach.



Fragmented Integrated  

Real-estate developer

key Supplier 

Firm in supply chain

Decentralized modular 
cluster

Virtual project-based
company

Substitute player

Firm in supply chain Firm in supply chain

Collaborative modular 
cluster

Project-based Hybrid-based Product-based

Project-based company

Wide spectrum of integration strategies 
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So the findings showed that the real estate developer had stragaties ranging from a very fragmented to a fully integrated stragistic approach.



Real-estate developer

Project-based Hybrid-based Product-based

Fragmented Integrated  

key Supplier 

Firm in supply chain

Decentralized modular 
cluster

Virtual project-based
company

Substitute player

Firm in supply chain
Project-based company

Firm in supply chain

Collaborative modular 
cluster

Integrated hierarchical 
firm 

Firm boundary 
(open/closed)
Internal 
departments

Wide spectrum of integration strategies 

(inspired by Hall, 2018)
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So the findings showed that the real estate developer had stragaties ranging from a very fragmented to a fully integrated stragistic approach. 



Fragmented Integrated  

Real-estate developer

key Supplier 

Firm in supply chain

Decentralized modular 
cluster

Virtual project-based
company

Substitute player

Firm in supply chain Firm in supply chain

Collaborative modular 
cluster

Project-based Hybrid-based Product-based

Spinoff-
factory/product 

Firm in supply chain

Spinoff factory/product 
from a project firm

Project-based company

Wide spectrum of integration strategies 

Integrated hierarchical 
firm 

Firm boundary 
(open/closed)
Internal 
departments
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So the findings showed that the real estate developer had stragaties ranging from a very fragmented to a fully integrated stragistic approach.



Fragmented Integrated  

Real-estate developer

key Supplier 

Firm in supply chain

Decentralized modular 
cluster

Virtual project-based
company

Substitute player

Firm in supply chain Firm in supply chain

Collaborative modular 
cluster

Project-based Hybrid-based Product-based

Spinoff-
factory/product 

Firm in supply chain

Spinoff factory/product 
from a project firm

Core-periphery platform 
structure

Core system integrator

Firm in supply chain

Project-based company

Wide spectrum of integration strategies 

Integrated hierarchical 
firm 

Firm boundary 
(open/closed)
Internal 
departments
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And this second way, is a more a digital system integrator. Where one core company designs and develops a product but is not owning the whole supply chain. In this way the RE developer can integrate with this core system and have all what we call the perefery partners working with this system. 



Real-estate developer

Project-based Hybrid-based Product-based

Fragmented Integrated  

key Supplier 

Firm in supply chain

Decentralized modular 
cluster

Virtual project-based
company

Substitute player

Firm in supply chain
Project-based company

Firm in supply chain

Collaborative modular 
cluster

Integrated hierarchical 
firm 

Spinoff-
factory/product 

Firm in supply chain

Spinoff factory/product 
from a project firm

Core-periphery platform 
structure

Firm boundary 
(open/closed)
Internal 
departments

Core system integrator

Firm in supply chain

Taking a closer look : Integrated hierarchical firm 
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So the findings showed that the real estate developer had strategies ranging from a very fragmented to a fully integrated strategic  approach. 



Integrated hierarchical firm 

Firm boundary (open/closed)

Internal departments

Integrated hierarchical firm 

Integration: Vertical integration of multiple stages within 
the organisation or supply chain

Mechanism: Full integrated solution 

Example firm: Listerbuildings

Drivers: Cost Reduction, Efficient Resource Allocation, 
Quality Control, Improved Coordination, Competitive 
Advantage

Challenges: Investment and Capital Requirements, Complex 
Internal Supply Chain Management, Adaptability and 
Flexibility, Market Acceptance and Education

Integration level: Horizontal, vertical, longditunal  

Foto van fabriek etc.

Presenter Notes
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During my research, I utilized key 'data points' to systematically evaluate each of the six strategies under consideration. To illustrate, let's take Listerbuildings as an example. This firm showcases vertical integration across their organization and supply chain, employing a fully integrated solution. Now, this has driven several benefits like cost reduction, efficient resource allocation, and improved quality control. But it's not without challenges. Consider the high investment required, complexities of internal supply chain management, and the necessity for market acceptance. Moreover, we can see multiple layers of integration at play: horizontal, vertical, and longitudinal. So, it's this comprehensive, multi-faceted approach that really formed the backbone of my evaluation process."



Fragmented Integrated  

Project-based Hybrid-based Product-based

+ Little changes to business

+ business continuity 

+ robust for demand fluctuations

- mirroring trap 

- Integration on different levels is 

difficult

+ Co-development 

+ High product integration

+ Still flexible to market 

+ business continuity 

- Complex to reach exact the 

market demands 

- Difficult to create continuous 

new products 

+ Total control of process and 

product

+ Optimal product 

development and learning 

- High capital expenses 

- Internal fragmentation

Discussion of findings 
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So what happened when we analysed these findings. I discovered that real estate developers adopt to either a project-based, product based or a hybrid-based approach when integrating modular construction. 

So lets dive a bit deeper into these results . 



Recommendations for real estate developers 

1. Create a Product Strategy

2. Develop Unique Product Offerings

3. Optimize Design for Factory Production and Logistics

4. Build Relationships with Modular Suppliers

5. Test Fully Modular Construction

Presenter Notes
Presentation Notes
Zoek voor verklaring in artikel. 



Summery and contributions | conclusion 

• Can integrate modular construction via Project-, hybrid- or product-based approaches

• Diverse, strategies in current landscape

• Importance of business continuity during transition

• Different levels of integration have their own benefits and challenges

• Currently there seems not to be a ‘one size fits all’ approach 

• Integration ought to be adaptable and customized 

Presenter Notes
Presentation Notes
So what would I like you to take away, a couple of things 

Because there are each strategies is most appropriate 



Implications for future research 

Project-based Hybrid-based Product-based

Fragmented Integrated  

Decentralized modular 
cluster

Virtual project-based
company

Collaborative modular 
cluster

Integrated hierarchical 
firm 

Spinoff factory/product 
from a project firm

Core-periphery platform 
structure

• Predict ‘’optimal’’ model for each situation

• Real estate developers as strong or weak system 
integrators 
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So what would I like you to take away, a couple of things 

 this presents an avenue for future research. It would be compelling to examine how product-based strategies might navigate and thrive in unstable or sluggish economic climates, capitalizing on inherent benefits while mitigating potential drawbacks, with particular emphasis on understanding how hybrid strategies may already capitalize on this. 



Navigating the modular shift:
Insights from real estate 
developers in the 
Netherlands
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Thijs Müller 

Thijs-muller@hotmail.com
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