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Introduc ing the project

Background

The Mekong Delta in Vietnam is facing a dire
threat of nearcomplete submersion by the end
of the century unless urgent actions are taken
throughout  the river  basin.  Without
intervention, this delta, home to nearly 20
million people, could see up to 90% of its land
underwater, with profound local and global
consequences. Land subsidence, accelerated by
human activities like excessive groundwater
extraction and aggravated by sea level rjsis
causing the delta to sinkelow sea levelTo
address this crisis, it is essential to implement
measures that harness natural processes to

protect against devastating and recurrent
flooding. Collaboration from national
governments, international organizations, the

private sector, and civdociety is crucial.

The submersion of the Mekong Delta is
threatening the vulnerable communisge
particularly those situated near the six estuarine
river mouths. Historically, these coastal and
estuarine mangrove habitats have served as
natural shields, dissipating wave energy and
capturing  sediment. They have been

The surgdevel with mangroves

The mangrove forests decrease the surge
level at the back, nearshore, and increase
the surge levels at the front, offshore.

indispensable in safeguarding the provinces'
inhabitants. Furthermore, these mangrove
ecosystems have nurtured rich ecological
diversity and supported lucrative tourist and
fishery industries. However, the ongoing
degradation of Mekong coastal habitats raises
significant concerns regarding their continued
ability to provide these vital services in the
future. Urgent action is needed to preserve these
critical ecosystems for future generations.
Mangrove restoration and planting is a complex
undertaking that requires political, social,
economic and biophysical enabling conditions.
Therefore, the implementation of these types of
nature-based solutions should be conducted on
the basis of local knowtge and expertise and
involve participatory decisiemaking and long
term monitoring and data collectiod longterm
physical living labn the Mekong Deltawill be
able to validate these conditions and strengthen
this with actual data and evidendmsed
understanding.

Fig. 1:Flood and coastal protection benefits of mangroves

The surge level withut mangroves
Absence of mangrove ecosystems results in t
gradual movement of the coastline towards
inhabited communities, posing a significant
and imminent threat to coastal populations.



The rationale behind a living lab

What is a living lab?

We define a living lab as a physical space in which
to study and solve complex (biphysical and
societal challenges by bringing together various
stakeholders for collaboration and collective
ideation and learning.

Living labs serve as a crucial link between
knowledge developers and innovation users,
facilitating the development of research
projects, pilot initiatives, and field experiments.
This dynamic involvement in practical projects
helps raise awareness of invative practices. As

a result, universities become more integrated
with society andhave greater influence when
providing advice to various partners.

At TU Delft, living labs like The Green Village and
Flood Proof Holland play pivotal roles in
accelerating innovation anlkuildingsupport for
climate-adaptive solutions. These living labs
offer reattime experimentation and validation of
innovations through monitoring, making it easier
for public entities to adopt new solutions.

In contrast, traditional Vietnamese responses
often lean towards hard engineering solutions
and permanent structures, influenced by a

Jasper Deuten, Coordinator Rathenau Institute

historical tradition rooted in river and estuarine
training structures. This approach is exemplified
by the widespread use of sea dikes, which have
been an official strategy in many coastal regions
for years. Unfortunately, these sea dikes often
lead to castal and estuarine constriction,
adversely affecting precious mangrove forests.
Currently, a lot of mangrove understanding is
produced in hydraulic laboratories on laboratory
scales. The physical complexity of mangrove
systems is difficult to mimic in the laboratory, let
alone the sociccultural and socieconomic
aspects. Thereforewe propose to create a
permanentliving lab in the Mekong Deltahat
will be centered aroun@ main pillars

1. Gaining better insight and knowledge
through conducting of ifield
measurement campaigns, longerm
monitoring and a wide variety of
research experiments;

2. Demonstrating and showcasing various
lessons learned and potential (nature
based) solutions for coastal
management in Vietnam

Next to this permanent field lab, we will also
invest in a set of mobile monitoring equipment
to conduct shortterm measurement campaigns
in various places in the Mekong Delta.

Setting up such a living lab requires a substantial
amount of time and resources. This initiative
represents the first phase of the living lab setup.
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Our teamof experts

At Thuy Loi University (TLW@nd the various
research institutes in Vietnanhere are a dozen
of young researchers who have obtained their
PhD at TU Delft in the field of coastal protection
and naturebased  solutios, specifically
mangrove related researcim the Mekong Delta.
They are eager to apply their knowledge and
skills for better mangrove and coastal projects in
Vietnam. As two renowned universities in the
field of coastal management and lotgrm
partners (TLU and TU Delft) and together with
the research institutes ithe North andSouthof
Vietnam we developed togethethe idea of a
mangrove living lab in the Mekong Delta. We see
a clear need for a field site where lotgrm
monitoring and research can be done and
potential solutions can be monitored, improved
and demonstrated to a variety of stakeholders
(e.g. national, provincial and district
government, media, artists, donors,
communities, students, researchers etclhis
permanent field site will be strengthened and
complemented by a variety of sherérm
measurement campaigns in the form of a mobile
lab.

As a team, the Vietnameseolleagues who
obtained their PhD at TU Delft, with financial
support of both the Vietnamese Ministry of
Educationand the NUFFIC will play a leading

ICE (Institute of Civil Engineering
ThelCE is an institute under Thuyloi
University thatconducts research,
education, and consultancy in the
fields of water resources and
environmental management.

role in the development and daily operations of
the living lab. Since thbving lab will be in the
Mekong Delta, an importanimplementingrole
will be played by the Institute of Coastal and
Offshore EngineeringCOER in the South and the
Institute of Civil Engineering (ICE) under Thuyloi
University (where also some of the TU Delft
alumni are currently working The Vietnamese
team will be supported by a renowned team from
the TU Delft, existing of coastal expertsater
management and monitoring expertsand
technology policy and management experts
whom all bring in extensive xperience in
Vietnam. Throughout the project we also foresee
to involve a lot of TU Delfand otherstudents
(e.g. WUR, HBO etcthat can team up with
Vietnamese students and staff. In the past years,
this student exchange has proven to be a very
effective way of conducting research together
and gaining better insight into the challenges in
Vietnam. In the annex of this document Wwave
included an overview of all involved staff
members, including their expertise and role in
the project. It is noted thathte collaboration that
has developed over the last 20 yearstween the
Thuy Loi University (MARD founded) and Hanoi
University of Natural Resources and the
Environment (MONRE founded) can be
developed further in this project. The
collaboration between the two ministries is of
high strategic importance.

HUNRE

HUNRE specializes in natural
resources and environmental
education and research, adapting
to climate change challenges.

Delft University of Technology /
The TU Delft is a university

renowned for its excellence in
engineering, technology and
scientific research.

Thuyloi University
Thuyloi University is recognized as
the leading technical university in
the field of water resources

ICOHInstitute of Coastaland
/ OffshoreEngineering)

Research, training, and international
collaboration in coastal water and
environmental engineering nationwide.
Based in Ho Chi Minh City.

Fig.2: The involved partners arsdakeholders within this project



The location of our researcdnd experiments

%
TUDelft

HUNRE, Thuy Landthe
Institute of Givil Engineering
(ICEunder Thuyloils well as
the relevant ministriesre
located in the North, in the
Red River Deltan Hanoi.

TheThuy Losouthernbranch
and a HUNREouthernbranch
are located in the Soutand
they will be involved. An
implementing role will be
played by ICOE (Institute of
Coastaland Offshore
Engineering)

Tien Giang
Ben Tre
Tra Vinh
Soc Trang ]
Bac Lieu

Our 5 targeted provinces
The Mekong Delta

The Red River Delta
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Objective of the living lab

The envisaged living lab in the Mekong Delta will
serve as d) platform and collection of relevant
knowledge and lessons learnecdbased on a
variety of infield scientific measurement
campaigns in the Mekong Delta and 2)
demonstratinga variety of solutionsto relevant
stakeholders on a permanent physical site
Indoor flumes focus on scientific pursuits,
whereas field measurement campaigns
emphasize realife solutions Therefore, the aim
of this living lab is: bridging the gap between
theory and practice, from the indoor laf Thuy
Loi and the other institutesto the complex
outdoor realityin the Mekong DeltaEspecially
since in the past years, many project efforts have
been implemented to improve the coastal
system, buthad limited success. A living lab
allows showcasing the various mangrove
restoration methods and as suclsupport
improved and more evidenelkased decision
making with a more long term commitment.

Many of these structural interventions suffer
from a lack of understanding of the system and
concerns about mangrove losesoastal erosion
and soil subsidencélhrough the mangrove living
lab, we aim to convey a crucial message that we
need to understand the (bipphysical) system
dynamics better, gather learnings, evaluate and
minimize short-term interventions that could
harm mangroves in the long termlongside, we
will build a data platform where the data can be
collected, summarized and shared througlo
This data platform serves the purpose of
informing and supporting the decisianaking
process of ongoing and new projecWith the
living lab we als@addressanother crucial factor
for learning, namely to showcase the learnings
'y R NJX & dzf ( dand¥d obnnécKv@ith @ndl f R Q
make sure the communities are involvedhis
demonstration effect of the envisaged living lab
will be instrumental in ensuring uptake of the
gained insights and knowledge.
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Showecasing different solutions aheir effectsthroughdata collection and research



Visiting the field in Marck023 with our team of experts




On Flood Proof Holland, various parties investigate, test, and demonstrate temporary water barriers
solutions for flooding=lood Proof Holland has had an important rolefaddlab andshowcase fosolutions
to flood problems since 2013. Visitors from all over the world attend demonstrations ifrl@edftProof
Holland stands as a beacon of innovation, seamlessly aligning with the envisioned Living Lab in
Mekong Delta.
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The benefits of a living lab

The benefits of the living lab caalate to
the followingthree:

1. Research

2. Showcasing

3. Education

Below, a detailed list can Heund.

Interdisciplinary collaboration

Understanding the challenge requires interdisciplinar
collaboration, fostering active stakeholder
participation through cecreation within the living lab
framework. Our primary goal is to generate and shar
knowledge for continuous innovation. Involvingyk
stakeholders public entities, private organizations,
end-users, and knowledge institutesnsures ongoing
decisionmaking influence throughout development.

Community engagement

Enhancing research relevance involeagaging
the local communityy providing them with
essential local information, fostering a mutually
beneficial knowledge exchang&d creating an
understanding.

Experiential learning

A living lab offers a uniquepportunity
for deep engagement with the
challenges of coastal protection. It
provides a tangible opportunity to
acquire practical, realvorld insights and
expertise. Moreover, this immersive
environment nurtures the cultivation of
critical thinking skilléor both staff,
students and professionals in the field.

Research related benefit
Showcasingelated benefit

Educationrelated benefit

Knowledge transfer
Knowledge cultivated within theermanent and
mobileliving lab can be effectiveljistributedto
educational institutions and students, enrichin
learning experiences withithe Vietnamese
communities. Furthermore, the living lab's versati
infrastructure provides an ideal venue for hostir
various events, thereby contributing t
sustainability efforts by addressing critical issu
like climate change and resource manageme!

Innovation and prototyping
Given its role as a platform for experienti
learning and fostering interdisciplinar
collaboration, the living lab functions as
natural incubator for pioneering ideas. Th
solution development process within thi
framework follows an iterative approagck
with the continuous collection of feedbaek
living lab enablesefining and advanimngthe
proposed solutions.

Data collection and analysiBrough research

A living lab serves asm@nvironment for conducting
in-depth studies and thorough analyses of tt
findings. This dynamic setting allows researchers
immerse themselves in realorld scenarios, gathet
data, and apply various methodologies to scrutini
and interpret results effetively. It offers a unique
opportunity to bridge the gap between theory an

practice.

Policy influence

Collaborating with the local government empowers
to shape policies and regulations, directly contributii
to wellinformed governance measures and fosterir
an environment conducive to sustainable initiativi
and projects.
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Workpackage 1
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The planfor developing this living lab

To develop this living lab, we foresfrir main
work packagesthese are as follows.

Scoping & selection

XAXS

Involved players

Team lead and team participanfB Delft,Thuy
Loi, the Institute of Coastal Engineering and the
ICOEEXxternal consultations: MARD, several
provincial DARDs, HUERSIWRP

Deliverables

Written documentation/feasibility study

including photos opossible living lab locations
using historical data and existing analyses based
on physical criteria, but also based on practical,
social and institutional criteria

Duration : 6 months

Activities
1 Conducting site investigations and
analysis irthe different provinces and
understandinghe differences between
the provinces, their difficulties and
their coastlines.

Researching current solutions for
coastal protection and developiran
extensivedatabaseof findings
regardingthe different solutions that
have already been tested.
Organising meetings and workshops on
the idea of a living lab with the
responsible local authorities and
communities to gather their input.
Involving big donors like ADB and
Worldbank by organising an event
where we can present our first
research.

Based on thescoping of possible living
lab locations in the Mekong Delta and
the results of the stakeholder
workshop, ourteam will makethe
selection of a suitable sitén one of

the provinces in the Mekong Delta.
Permission needs to be granted for the
chosen location of the living lab. The
regulations need to be taken into
account in order to start building the
lab. Research has to be conducted into
the local rules and regulations and the
process of getting a permit.

Involving the local communities with
the search of a location for the living
lab by organizing focus group sessions
and creative sessions.

Make a decision on the location of the
living labtogether with the Viethamese
colleagues.



Workpackage 2

Design and construction

Involved players

Team lead and team participantBt Delft,Thuy
Loi, the Institute of Coastal Engineerifi@OE)
and the Institute ofCivil Engineering (ICE)
External stakeholders involvettARD, DARD,
MONRE, DONRE, Dutch Embassy Hanoi (but
perhaps also other donors like the ADBe
World Bankand Invest internationd).

Deliverables

Written documentation on the consultations
and discussions with relevant institutions and
the resulting agreements/permission.

Duration 6 months

Activities

1 Make the design of th&ving lab This
entails the design of the experience
center and the design of the showcase
of the different solutionsThe
necessary research will be conducted in
order to make the desigfeasible

1 Plan and design the interior layout of
the lab, considering factors like
equipment placemernstorage
workstations, and safety measures to
create a functional and efficient
workspace.

1 Partner up with a contractor who will
be in charge of buildifgdoptingthe

living lab. Our Vietnamese colleagues
will assist in finding a suitable local
contractorand supervising the works
Building the living lab on the chosen
location where the permission is
granted.

Conduct the first few experiments in
the living labtogether with students
and staff of our partner
universities/institutes

Organize a demonstratidapening
eventin the living lab for the
Vietnamese government, the
community members and other
important stakeholders.

Develop a (joint) reseancagenda to
advance knowledge on natweased
solutions in the Mekong dedt together
with other important stakeholders such
as the AdB, WWHRVetlands
International,the Worldbank Invest
Internationaland othersthat are
working on the implementation of NBS
in the Mekong Delta

Embedding the field lab in the various
relevant institutions and programs
through educational activitiefartner
with universities, colleges, or schools to
incorporate the field lab's activities into
their curriculum.Besides the
educational organizationsye willwork
closely with relevant government
departments or agencieas well
Developing aligitalplatform in which
we will shareour research findings,
provide input on policies, and support
decisiormaking processeand ongoing
projects

Engagngthe local community by
offering workshops, educational
programsand public evens.
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Experimentation and research

-
M

Involved players

Team lead and team participantst Delft,Thuy
Loi,ICOE, ICEnd the TU Delft (also students)
External consultationdARD DARDMONRE,
DONREDutch Embassy Hanoi (but also other
donors like the BB, the WorldBankand Invest
International), and NGOs (Wetlands, WWF and
Ecoshape)

Duration: 24 months, this includes experiments
to validate theefficacy of the lab

Activities

1 Identify and implement appropriate
research methods and monitoring
protocols required for the actual design
and construction of the living lab.

1 Evaluate the suitability of existing
instrumentation and make informed
decisions on acquiring new equipment
if needed.

1 Purchasing the necessary equipment
and materials for monitoring and
evaluation.Thisactivity alsoinvolves
setting up the measuremergrotocols
and the platform inrwhichwe will
collect thedata gathered from the
physical living lab and the shetgrm
measurement campaigns.

1 Carry out theexperiments and the tests
In the living labThe experiments and
the tests can be carried out with the
relevant stakeholders and in
collaboration with different students.

1 Create and develop a specialized data
platform forthe physical permanent
living lab locatiorand the mobile
measurement campaigng hese
platforms are essential for efficiently
collecting, storing, andnalyzinghe
data generated by the experiments and
measurements conducted in the living

labs We will also ensure that we make
the data accessible to researchers and
stakeholders for research and decision
making purposes.

Engaging witlpossible donor parties
and large programs (such as the AdB
mangrove project and Invest
International)to ensurethat our living
lab can be incorporated in such a larger
project to ensurethe establishment of
the living labwhen the3 yearperiod is
finished.

Forgng partnerships withother
relevantpartiesor companiesactive in
the Mekong Delta and offer them
access to the living lab but alsovolve
them andgain access to their
resources, expertise, armbssible
coastal solutions

Engadng the local community by
offering workshops, educational
programs,and public events



21

Demonstration of the living lab

|p||||

Involved players

Team lead and team participantBU Delft,Thuy
Loi,ICO and ICEHUNRE and the TU Delft
External consultations: MARD, HUNRE, Dutch
Embassy Hanoi and other donors

Duration The whole project duration (in total
36 months)

Activities

1 Promotion material about the living lab,
online as well as on site through visible
sign posts and markings

1 Documentationand communication
materialin which we shar¢he various
experiments and research saps in the
living lab

1 Set-up demos for validation and testing
purposes, organise
tours/communication/YouTube/X,
educational and artistic projects as well
as eventgo share our findings and
insightswith the communities,
government staff, donors, colleagues
and other relevant stakeholders
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Foreseen planningf the project

The duration of the project i8 years We have
already started the first work package by
conductingsome initialsite investigationsand
having exploratory meetings with MARD and the
various DARD offices in the provinc&dficially,
the project will start on January 1, 2023ur
ambition is to select the field site within one
month, so that we can start with the design of
the living lab. This means that end of March, we
aim to have already some monitoring installed
and we can conduct the first experimergnd

have the official opening ceremony with VIPs.

Around the end of the first year, in December
2024 the report will be delivered concerning the
first yearactivities This report will entail a
summary of the activities that have been
implementedand the insights that have been
gained over the first

year of experimenting, research and
demonstration

Already before the start of the project, initial
discussions have taken place with important
stakeholders such as the AdB and Invest
International. This living lab will fulfill a crucial
role in their larger plans for the Mekong Delta
and the ambitions ofhe Vietnamese
government. Therefore, throughout the entire
project period we will ensure (through
involvement and alignment with these
important actors), that this living lab will be
incorporated and embedded in these large and
long-term initiatives. We g very positive about
the prospects for the institutional embedding
and sustainability of the living lab.

General Project Planning - Time
2024 2025 2026
/] F M A M } J A S OWNUD | FM A M A S OND | FMAM],J | A S OND
Start

1 1
] 1
WP 1 1 |
1 1
WP 2 | :
1 1

WP 3 \ . ]
] I
1 I
WP 4 ! !
1 1
1 1
1 1
I I
1 1
1 1

Go/no-go Reporting of Go/no-go Reporting of Reporting of
evaluation 1 year 1 evaluation 2 year 2 year 3



Our Viethnamesteam memberdiave had numerousnowledgesharing sessiorsnd
consultationsalready withthe local governments ancbmmunities in the Mekong
Delta




Our impact strategy

Our foreseen impact will beenteredaround two
main activities:

1. Rerforming experiments and research both in
our own laboratory and at various locations
within the Mekong Delta regionBy collecting
relevant information and data, we will develop a
unique database of actual data and monitoring
results. This database will be openly available
and accessible and it will collect all relevant
(research experiments, publications, data and
stories. It will be focused on the activities in the
living lab, but also on the other ongoing
experiments and research projects related to
mangrove research in Vietnam.

2. Sharing knowledge and insights on the
complex topic of mangrove restorationBy
conducting field experiments, demonstrations
and tours we will create a physical space and
showcase for knovhow related to mangrove
ecosystems. This will be a truly unique space
where theory and practice will meet and people
can come together to learnna get inspired. This
will accelerate the uptake of new knowledge and
solutions and it will lead to more fabtased and
practiceoriented understanding and decision
making.Smultaneously, this serves as a secure
environment wherein innovations have the
freedom to undergo iterative processesfailing
and improving fostering the development of
enduring innovations with reatorld
applicability.

Involving local communities

Involving the local communities thin the
foreseenresearch has a lot of benefitdocal
communities often have a deep understanding of
the environment, culture, and specific issues that
researchers may be studying. Incorporating this
local knowledge can lead to more accurate and
contextually relevant research outcomes.
Furthermore, by nvolving local communities,
researchers can address issues that are of direct
concern to the community. This can lead to
research that is more relevant and useful for
both the community and the broader scientific
community. Also, collaborative research with
local communities can lead to more sustainable
and longlasting outcomes as  mutual
understanding is created It can empower
communities by building research capacity and
facilitating communitybased initiatives that

extend beyond the duration of the research
project. Researchfindings that emerge from
collaboration with local communities may have a
stronger impact on policy and decistomaking,
as community members can advocate for change
based on their own experiences atttk research
results. Establishing trust with local communities
is crucial for the success of research projects
therefore our living lab will be situated in a
province where we already have good local
contacts and experience and a relationship we
can build upon

Local communities will be involved early on in the
process in a variety of ways during the project

1. Introducingourselvego the local community:
Connect with the local members in an
informal way, such as organizing drinks, a
picnic or &our to connect.

2. Involving community members within the
search of a suitable location as well as with
the design of the living lab.

3. Create awareness around the living lab and
the research: This can be done by
collaborating with local marketing agencies,
presenting plans in community meetings,
sending out flyers or promoting the lab on
social media platforms that will reach local
membes.

4. Invite community members to collaborate on
the realization of the lab: Having people voice
their opinions and collaborate effectively can
be done by organizing workshops, creative
sessions or by inviting local advisory boards.
In order to make the lab more visually
appealing, collaborating with local artists or
other members can even be considered.

5. Involve the members within the actual
research: this can be established by creating
focus groups and conducting surveys and
interviewsbut also organising citizen science
campaigns

6. Collaborate with local players: Involve local
marketing agencies, local building partners
and other relevant players that are necessary
to develop the living lab.

Other important ways to involvare described in
the next section, to alsminimise thepotential
risks.



Above is an example of Viethamese street art that could potentially be incorpor
the living lab container. Below, the societal and public recognition is disfuaydd
the work the TU Delft has been doing together with MARD for the Mekong Delt



