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• Environmental Engineer @ Van Oord

• 2007: MSc in Env. Fluid Mechanics from 
Delft University of Technology

• Over 12 years of experience @ Van Oord

• Projects world-wide (Australia, Ireland, 
Kuwait, The Netherlands)

• Program Manager @ EcoShape

• Steering development of Building with Nature

• @ Home

• Living close to Delft together with girlfriend 
Ellen, son Ruben and daughter Josefien

• Hobby’s: swimming, travelling
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Let’s introduce myself



• Introducing Building with Nature

• Background & philophy BwN

• EcoShape

• Example cases

• Take-home messages
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Agenda



Constructing marine infrastructure



Side effects of ‘fighting against water’?



Global increase of environmental awareness



What if we are so focused on minimizing 
negative effects that we miss opportunities 
to maximize positive effects?

Building with Nature – background & philosophy

11

Main question



Get the Building with Nature concept: 

• Implemented in practice

• Tested in pilot projects 

• Supported with knowledge 

• Translated to practical design 
guidelines 

• Developed in a collaborative network

Building with Nature – background & philosophy
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EcoShape - mission



Building with Nature – background & philosophy
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A design process aiming to 
work with natural processes and 
providing opportunities for nature
as part of the infrastructure 
development process

Heart of the Matter



Building with Nature – background & philosophy
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Where to implement Building with Nature?

De Vriend et al. Journal of Hydro-environment Research 9 (2015) 159-171



Building with Nature - background & philosophy
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When to implement Building with Nature?

InitiationInitiation Planning & 
design

Planning & 
design

ConstructionConstruction Operation & 
maintenance
Operation & 
maintenance
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“Create landscape designs that serve multiple 
objectives on a conceptual level.”

Integral approach that starts from the system and 
its dynamics

Focus on forces to be used and opportunities to 
be created

Building with Nature – background & philosophy
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Conceptual design



Building with Nature – background & philosophy
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Five steps in BwN
design process

Step 1: Understand the system (including ecosystem services, values and interests).

• The system to be considered depends on the project objectives. The project objectives are influenced by the 
system

• Information about the system at hand can/should be derived from various sources (historic, academic, local 
etc.)

• Look for user functions and eco-system services beyond those relevant for the primary objective

Step 2: Identify realistic alternatives that use and/or provide ecosystem services.

• Take an inverted perspective and turn traditional reactive perspectives into proactive ones utilizing and/or 
providing ecosystem services

• Involve academic experts, field practitioners, community members, business owners, decision makers and 
other stakeholders in the formulation of alternatives

Step 3: Evaluate the qualities of each alternative and preselect an integral solution.

• More value does not necessarily imply higher construction cost

• Dare to embrace innovative ideas, test them and show how they work out in practical examples

• Perform a cost-benefit analysis including valuation of natural benefits

• Involve stakeholders in the valuation and selection process

Step 4: Fine-tune the selected solution (practical restrictions and the governance context).

• Consider the conditions/restrictions provided by the project (negotiable/non-negotiable)

• Implementation of solutions requires involvement of a network of actors and stakeholders

Step 5: Prepare the solution for implementation in the next project phase.

• Make essential elements of the solution explicit to facilitate uptake in the next phase

• Prepare an appropriate request for proposals, terms of reference or contract (permitting)

• Organise required funding (multi-source)

• Prepare risk analysis and contingency plans

Understand the system
(problems & opportunities)

Enable uptake in next stage
(make essential elements explicit)

Design concept 
(local & up-scaled)

Business case 
(cost-benefit, compare alternative)

Governance context
(actors, regulations, knowledge, decisions)

BwN design process

De Vriend et al.
Journal of Hydro-environment 
Research 9 (2015) 159-171



Focus on integral, multidisciplinary solutions

Focus on creation of added values:

• Creation of nature & landscape value in shore protection works

• Building materials in ecosystem recovery projects

• Nature restoration/development in harbour development projects

Involvement of multiple stakeholders

Complexity increases

Typical features of the BwN approach
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Characteristics of BwN projects

Marconi Project, Delfzijl, NL

Rotterdam, NL

Hondsbossche Sea Defence, NL

Mangrove 
restoration, 
Demak, IND



EcoShape
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EcoShape consortium

Private Sector

Knowledge Institutions NGO’s

Public Sector



Precompetitive collaboration to initiate/maintain: 

• focus on opportunity's for Building with Nature, 

• participation in innovative projects,

• a knowledge and expert agenda for Building with Nature,

• gathering, generation and dissemination of knowledge and expertise,

• development of (pilot) applications, 

• conception and execution of (additional) monitoring programs,

• sufficient funding for above described activities.

Collaboration (public-private-knowledge-NGO’s) unique to the world

… on a concept applicable world wide

EcoShape
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EcoShape consortium – roles & responsibilities



EcoShape
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EcoShape programs

2008 2020 2021 - ??2013

Show that it works

30mln€ research program

Pre-defined at beginning of program

Contributions from EcoShape-partners, 
Dutch government and European subsidy

Make it happen!

47mln€ program (current)

Developed bottom-up (project by project)

Various partners and financers per project 



• Introducing Building with Nature

• Background & philophy BwN

• EcoShape

• Example cases

• Take-home messages
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Agenda



Last hard defence structure between Hook of Holland and Den Helder

Building with Nature – Example cases

Problem: Coastal safety & sea level rise, The Netherlands



Hard structure cannot cope 
with sea level rise

• System?

• Forces to be used?

• Opportunities to be created?

Building with Nature – Example cases

What would be the BwN approach?



Building with Nature – Example cases

Soft sediment: flexible and natural

BwN solution



Project won Silver Environmental Excellence 
award at WODCON 2016, Miami

Building with Nature – Example cases

BwN solution: how does it work?



Building with Nature – mangrove example
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Problem: Coastal erosion Demak, Indonesia

2003

1000 m in 10 years

2013

25 km



Solutions?

Building with Nature – mangrove example
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Problem: Coastal erosion Demak, Indonesia



System?

Forces to be used?

Opportunities to be created?

Building with Nature – mangrove example
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What would be the BwN approach?



Mangrove belt recovered

Sustainable aquaculture as socio-
economic system to maintain and 
interact with mangrove belt system

Building with Nature – mangrove example
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BwN solution: desirable end result

A prosperous local economy
enables maintenance of

mangrove greenbelt

Mangrove greenbelt provides
coastal safety

enabling economy to prosper



Sediment trapping artificially enhanced to 
assure mangrove belt recovers

Using temporary structures

Building with Nature – mangrove example
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BwN solution: start system recovery

Revitalization of aquaculture

Implementation of LEISA techniques => 
increase of income 3-9 times

Voluntary replicated >100 ha



• Introducing Building with Nature

• Background & philophy BwN

• EcoShape

• Example cases

• Take-home messages
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Agenda



Understand the system

Focus on integral, multidisciplinary solutions

Focus on creation of added values

… and ensure appreciation/valuation of those

Involvement of multiple perspectives and stakeholders

Anticipate complexity increase

Building with Nature
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Take-home messages
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