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1. Introduction 

1.1. Background 

The Resilient Urban Centres and Surrounds (RUCaS) program is an initiative designed to strengthen 

climate resilience, environmental sustainability and socio‑economic wellbeing in rapidly urbanising 

regions across the Mekong and broader Asia–Pacific. Urban centres such as Can Tho are 
increasingly vulnerable to a range of climate-related risks, including flooding, salinity intrusion, heat 
stress and degradation of critical ecosystems. These risks are compounded by the functional 

interdependencies between urban cores and their surrounding peri‑urban and rural areas, which are 

linked through shared water systems, land-use change dynamics and economic activities. Given the 
interdependencies, climate and development challenges cannot be addressed within the limits of 
administrative jurisdiction; instead, they require integrated planning that bridges urban centres with 
the broader landscape (Pörtner et al., 2022). 

Within this context, the RUCaS program positions nature‑based solutions (NbS) as a central strategy 

for addressing climate and development challenges by restoring and enhancing ecosystem functions, 

improving urban liveability and reducing climate risks through cost‑effective and socially inclusive 

ways (Cohen-Shacham et al., 2019). NbS are particularly relevant in fast‑growing delta cities, where 

conventional grey infrastructure alone is often insufficient, inflexible or expensive to maintain under 
the current climate scenario. 

The program prioritises evidence‑based planning, systemic capacity building and multi‑stakeholder 

collaboration, by bringing universities, local authorities, technical agencies and communities to 

co‑design and implement targeted interventions. In this framework, Can Tho University (CTU) plays a 

strategic role as a regional knowledge hub in the Mekong Delta, contributing applied research, piloting 
NbS interventions and supporting local decision making to scale the adoption and implementation of 
resilient urban solutions. The NbS assessment and consultation activities conducted under this 
project are closely aligned with RUCaS objectives: they provide scientific and technical inputs that 
inform the prioritisation, design and adoption of NbS across campus infrastructure and in surrounding 

urban areas. This, in turn, supports a broader transition towards nature‑positive and climate‑resilient 

urban development pathways in Can Tho and the wider region. 

1.2. NbS in urban and surrounding areas: Rationale 
and significance  

Urban centres and their surrounding peri‑urban and rural landscapes function as interconnected 

socio‑ecological systems, especially in dynamic deltaic regions such as the Mekong Delta (Smajgl et 

al., 2015). Rapid urbanisation, land‑use intensification and climate‑induced hazards—including 

flooding, salinity intrusion, heat stress and water pollution—place growing pressure on both built and 
natural environments (Pörtner et al., 2022). Although essential, conventional grey infrastructure 
usually delivers single-purpose benefits, demands substantial capital investment along with ongoing 
maintenance, and struggles to provide the adaptive capacity needed to address deep uncertainty and 
non-linear impacts of climate change (Meerow & Newell, 2019). These limitations underscore the 

need for integrated, flexible and nature‑positive solutions across the urban–rural continuum. 

NbS offers a complementary, process-based approach that leverages natural systems to generate 
multiple co-benefits, including flood mitigation, heat reduction, improved water quality, biodiversity 
conservation and enhanced urban livability (Cohen-Shacham et al., 2019). In dense urban 
environments, interventions such as constructed wetlands, bioswales, green corridors and water 
sensitive landscapes can attenuate peak stormwater flows, enhance microclimates, increase water 
retention and create accessible green spaces to support community wellbeing (Raymond et al., 

2017). In peri‑urban and surrounding areas, measures such as riparian buffers, agroecological 
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practices and mangrove or wetland restoration can strengthen hydrological regulation, support 
livelihoods and improve ecological resilience. 

Applying NbS across both urban and surrounding landscapes is particularly significant in the Mekong 
Delta, where upstream–downstream dynamics, tidal influences and land subsidence create spatially 
interconnected vulnerabilities (Pörtner et al., 2022; Smajgl et al., 2015, CRCWSC, 2020). NbS can 

help maintain ecological connectivity, reduce climate exposure and provide long‑term, adaptable 

resilience outcomes aligned with international frameworks such as the Sustainable Development 
Goals (SDGs) and the Sendai Framework for Disaster Risk Reduction from the UN Framework 
Convention on Climate Change Paris Agreement (UNFCCC). By integrating NbS into planning and 
investment decisions, cities like Can Tho can pursue development pathways that are both 

climate‑resilient and socially inclusive. 

As a regional knowledge and innovation hub, CTU implemented multiple NbS-pilots on campus such 
as decentralised wetlands for wastewater treatment, green–blue landscape elements, permeable 
surfaces and nature-integrated learning spaces, implemented through collaborations. These initiatives 
operate as living laboratories for testing technical feasibility, monitoring hydrological and ecological 
performance, and engaging students and staff in practical climate resilience building activities. CTU’s 
diverse campus environment, combining built-up areas, water bodies and open landscapes, provides 

an effective and ideal microcosm for adapting and scaling NbS under real‑world urban and 

governance constraints. 

Lessons learned from these pilots directly support the broader RUCaS objective of scaling NbS to 
enhance resilience not only within CTU, but also across the wider city of Can Tho and the Mekong 

Delta region. By generating context‑specific evidence on performance, costs, co‑benefits and 

governance arrangements, CTU’s work helps inform urban planning, investment prioritisation and 
policy discussions, thereby accelerating mainstreaming of NbS into regional development and climate 
adaptation strategies. 

1.3. Objectives and scope 

This report aims to synthesise the outcomes of department-level consultations conducted across 
CTU’s departments to assess the feasibility, opportunities and challenges associated with the 
application of NbS typologies proposed by the RUCaS program, along with other NbS options 
suggested by CTU units. The overarching objective is to provide evidence-based inputs supporting a 
campus-wide NbS master plan and inform future implementation, prioritisation and scaling up within 
the campus and wider city areas. 

Specifically, the report pursues the following objectives: 

1. Document existing and potential NbS typologies across CTU, including the identification of 
current NbS elements, spatial opportunities and areas suitable for applying the proposed NbS 
typologies. 

2. Capture the perspectives of CTU administrative units regarding site-specific practical needs, 
operational constraints and priority areas for NbS application, based on group discussions 
following campus catchment divisions. 

3. Evaluate opportunities and constraints to NbS implementation, including aspects related to 
planning and design, construction feasibility, operation and maintenance, institutional capacity 
and inter-departmental coordination.  

4. Provide strategic inputs for developing a spatial NbS master plan, including mapping existing 
and proposed NbS typologies,and synthesising key opportunities and challenges to support 
informed decision making.  

 



 

 

Scope of the report: 

• Focuses on consultation-based assessment 

• Covers the entire CTU campus, divided into three hydrological catchments as defined in the 
consultation process 

• Discusses and examines the proposed NbS typologies from RUCaS and any additional NbS 
ideas proposed by the participants 

• Identifies feasibility, institutional considerations and operational readiness within campus 
departments 

• Connects campus-scale insights to wider scale-up considerations in the centre part of Can 
Tho City, particularly those relevant to the RUCaS program 

• Produces deliverables aligned with the concept note, including: 
o a map of potential areas for the seven proposed NbS typologies 
o a summary table of challenges and opportunities for implementation. 

Overall, the report serves as a foundational knowledge base that consolidates stakeholder inputs and 
provides direction for subsequent stages of NbS planning, investment and integration across CTU. 

 



9 

 

 

2. Methodology 
The effectiveness and feasibility of NbS are typically assessed using structured criteria and scoring 
frameworks designed to ensure transparency and comparability across intervention options. The 
IUCN Global NbS Standard (2020) provides a comprehensive set of criteria covering problem-solving 
effectiveness, ecosystem integrity, governance quality, financial sustainability and risk management, 
enabling a scoring system to support verification and iterative design improvement. The European 
Commission (2021) complements this through a combination of quantitative and qualitative indicators 
for assessing environmental and social impacts, applied through multi-criteria assessment (MCA) 
approaches. Meanwhile, UNEP (2021) emphasises scoring NbS contributions to climate adaptation 
and mitigation, focusing on effectiveness, scalability and contextual appropriateness. 

At the urban scale, studies by CRCWSC (2020) and the World Bank (2021) highlight that NbS scoring 
frameworks should account for hydrological performance, water quality improvement, operation and 
maintenance capacity, cost–benefit considerations and institutional and planning integration. IPBES 
(2019) adds an ecosystem value perspective, supporting the quantification of biodiversity benefits, 
while findings from Nguyen et al. (2025) incorporate dimensions of inclusiveness and equity (GEDSI). 
Fieldwork in Can Tho under RUCaS (WSCA & ICEM, 2023) demonstrates that combining technical 
data, expert judgement and community consultation in the scoring process helps identify NbS options 
that are both context-appropriate and feasible for implementation. 

Based on these foundations, the assessment approach for evaluating the effectiveness and feasibility 
of NbS in this study is conducted through a consultation workshop as the proposed concept note 
(Annex 1). This workshop was implemented as follows: 

2.1. Collecting and mapping existing data 

The workshop brought together representatives from units located within the three main hydrological 
catchments of the CTU campus. This catchment-based grouping ensured that discussions were 
spatially contextualised and aligned with the natural flow pathways, water management patterns and 
landscape characteristics of each area (Figure 1). Participants included faculties, institutes, facilities 
management units and specialised centres responsible for environmental management, planning, 
infrastructure and daily campus operations. 

 



 

 

 

Figure 1. The catchment map divided according to natural hydrology at the campus 

Notes:  

• Group 1: Departments and units next to the outside residential area and along the street.   

• Group 2: Departments and units next to the (Bung Xang) retention reservoir with construction built in the past.  

• Group 3: Departments and units next to the (Bung Xang) retention reservoir and surrounding the pilot park area 
under the RUCaS program. 

Data for the NbS Master Plan assessment was collected using qualitative and spatially focused 
participatory methods to ensure that insights reflected both technical realities and on-the-ground 
operational experience. Three complementary approaches were used during the workshop: 

(1) Group discussions 

Participants were divided into groups based on the three hydrological catchments within the CTU 
campus. Each group consisted of faculties, administrative units and technical departments located 
within the same catchment area. Facilitated discussions were used to document: 

• existing NbS or green–blue infrastructure observed locally 

• priority environmental or infrastructural challenges in each area 

• promising NbS suggested by participants. 

(2) Mapping exercises 

Each group received a printed map of their catchment area. Using coloured markers and structured 
mapping templates, participants: 

• marked locations of existing NbS features (e.g. ponds, vegetated areas, drainage channels) 

• identified potential sites for the seven proposed NbS solutions 

• highlighted constraints (e.g. highly engineered areas, limited space) 

• noted operational considerations affecting installation or maintenance. 

The annotated maps served as the spatial foundation for producing the campus-wide existing NbS 
typology map (Annex 2), which is one of the major outputs of this activity. 
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(3) Scoring and evaluation exercises 

Each group conducted a structured scoring exercise to evaluate the proposed NbS options within 
their respective catchment areas. Using a predefined scoring framework and guidance provided by 
the facilitation team, participants: 

• assessed each NbS solution against a set of agreed criteria (e.g. technical feasibility, 
environmental effectiveness, cost considerations, and institutional capacity) 

• assigned scores through group discussion and consensus-building processes 

• identified key opportunities and challenges influencing the implementation of each NbS option 

• prioritised NbS based on their overall scores and contextual relevance. 

The scoring results were subsequently compiled and synthesised to develop the opportunity–
challenge matrices and inform the final set of recommended NbS interventions for the CTU campus. 

2.2. Discussion 

First, based on the following recommended NbS that could be applied in the CTU’s campus based on 
a case study developed through RUCaS (WSCA & ICEM, 2023), the participants received an 
understanding about its components, usual applications, how each NbS typologies could work and the 
benefits it can bring to the users. The vision statement of “A water sensitive city campus modelling how 
hybrid nature-based solutions can respond to climate change and its impacts – and function as 
incubator of innovation” was also introduced to the participants. During the workshop, participants 
engaged in facilitated group discussions focusing on: 

• features of the existing NbS within their respective areas, including green spaces, water 

bodies, stormwater systems and landscape elements 

• opportunities for applying the seven NbS typologies, considering local priorities, 

environmental issues and operational needs 

• additional NbS ideas beyond the seven proposed solutions, reflecting CTU users’ practical 

experience and local knowledge 

• perceived challenges and enabling conditions, such as technical constraints, resource 

requirements, maintenance considerations and institutional coordination. 

Inputs were documented through structured templates, maps and annotated diagrams provided to 
each group. These materials helped participants visualise spatial opportunities and allowed the 
research team to consolidate insights consistently across groups. The discussion served two main 
methodological purposes: (1) generating campus-wide spatial data and qualitative insights to identify 
potential locations for NbS interventions; (2) capturing institutional and operational perspectives to 
inform feasibility assessments and support the design of implementable recommendations. The 
outputs of the discussion form the foundation of the analysis presented in this report and directly 
contribute to the creation of the NbS typology map (Annex 2) 

 

2.3. Evaluation framework and criteria 

First, based on the following recommended NbS that could be applied in the CTU’s campus based on 
a case study developed through RUCaS (WSCA & ICEM, 2023), the participants received an 
understanding about its components, usual applications, how each NbS typologies could work and 
the benefits it can bring to the users. The vision statement of “A water sensitive city campus modelling 
how hybrid nature-based solutions can respond to climate change and its impacts – and function as 
incubator of innovation” was also introduced to the participants. During the workshop, participants 
engaged in facilitated group discussions focusing on: 



 

 

• features of the existing NbS within their respective areas, including green spaces, water 
bodies, stormwater systems and landscape elements 

• opportunities for applying the seven NbS typologies, considering local priorities, 
environmental issues and operational needs 

• additional NbS ideas beyond the seven proposed solutions, reflecting CTU users’ practical 
experience and local knowledge 

• perceived challenges and enabling conditions, such as technical constraints, resource 
requirements, maintenance considerations and institutional coordination. 

Inputs were documented through structured templates, maps and annotated diagrams provided to 
each group. These materials helped participants visualise spatial opportunities and allowed the 
research team to consolidate insights consistently across groups. The discussion served two main 
methodological purposes: (1) generating campus-wide spatial data and qualitative insights to identify 
potential locations for NbS interventions; (2) capturing institutional and operational perspectives to 
inform feasibility assessments and support the design of implementable recommendations. The 
outputs of the discussion form the foundation of the analysis presented in this report and directly 
contribute to the creation of the NbS typology map (Annex 2). 
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3. NbS typology mapping and site-
specific application 

3.1. Overview of CTU catchments 

CTU is located within a dense urban fabric of Ninh Kieu Ward, adjacent to the Can Tho River and 
surrounded by a mixed residential–commercial landscape. The campus covers a large and 
heterogeneous area composed of academic buildings, dormitories, administrative blocks, roads, 
internal lakes, gardens and multiple open spaces. This diverse land-use mosaic results in a complex 
hydrological structure that strongly influences how rainfall, runoff and floodwater behave within the 
campus. 

Based on Google Earth imagery and field observations, CTU’s campus can be divided into several 
functional catchments characterised by different surface types and runoff pathways. Impermeable 
surfaces-such as buildings, concrete sidewalks and internal road networks form the dominant runoff-
generating areas. These surfaces create rapid overland flow towards low-lying green spaces, 
drainage channels and campus lakes. In contrast, permeable areas such as large gardens, 
landscaped zones and mixed-use vegetated lands act as important infiltration and retention points 
that naturally reduce runoff volumes. 

The campus-wide internal lake system, spanning both the northern and southern precincts, functions 
as the primary receptacle for stormwater runoff. During high-intensity rainfall events, these lakes 
provide attenuation capacity that moderates peak discharges; however, several locations continue to 
experience localised inundation. Contributing factors include downstream drainage constraints, limited 
soil infiltration capacity and insufficient hydraulic connectivity between sub-catchments. The red-lined 
road network delineated in the accompanying map outlines the boundaries of these hydrological 
catchments and identifies potential corridors for implementing NbS. These corridors present 
opportunities for integrating interventions such as bioswales, rain gardens, tree pits and water plazas 
to enhance stormwater management performance and overall catchment resilience.  

Overall, the CTU campus catchment structure provides a strong foundation for implementing NbS. 
The diversity of land-use types, the presence of existing water bodies and the availability of 
underutilised open spaces create significant opportunities for stormwater treatment, passive irrigation, 
heat-stress reduction, biodiversity enhancement and improved campus liveability. This mapping 
serves as a baseline for evaluating suitable NbS typologies and identifying priority sites across the 
university. 



 

 

 

Figure 2. Baseline mapping of existing NbS at the CTU campus 
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4. Consultation findings: 
Challenges, opportunities and 
priorities 

4.1. Key findings from group discussions 

Opportunities and challenges for NbS implementation 

 Opportunities Challenges 

Planning and 
design 

 

 

● NbS benefits are understood to have a 
wide impact across different 
stakeholders. For instance, NbS can 
provide multi-benefit potential, including 
disaster risk reduction, climate 
mitigation, urban development and 
improved human well-being. The NbS 
applications will help CTU meet the 
criteria for becoming a green and low-
emission university.  

● Under the leadership of the Facilities 
Management Department, the 
university is currently revising the 
master plan for Campus 2. While major 
hard infrastructure components (such 
as buildings and classrooms) are being 
planned, the surrounding spaces of 
each facility—as well as green areas, 
parking lots and other open spaces—
hold strong potential for integrating 
green infrastructure/NbS. 

● The potential to integrate expertise from 

multiple disciplines—particularly CTU’s 
internal expertise related to 
construction, environmental science 
and green landscape design—fosters 
innovative and holistic solutions.  

● The design optimally utilises available 
space in CTU to reduce heat and 
flooding mitigation, aligning with the 
planning orientations of both CTU and 
Can Tho City. 

● Although some national policies and 
legal frameworks related to NbS exist in 
the form of clauses or provisions within 
broader regulations, they are not widely 
disseminated to stakeholders. At the 
same time, clear implementation 
guidelines are lacking, particularly at 
the campus scale. For example, certain 
standards may mention relevant 
requirements, but they remain difficult 
to apply in practice when needed. 
These gaps create significant obstacles 
for decision making during the planning 
and design of NbS interventions. 

● Limited land availability, both within 
campus and across the surrounding 
urban environment, poses a significant 
constraint, especially for NbS that 
require large spaces to perform 
effectively. 

● During the focus group discussions, 

stakeholders emphasised that many 
NbS design details were still difficult to 
clearly understand. This means that 
even if someone outside the 
professional field recognises the 
potential benefits of NbS—such as 
reducing flooding, improving green 
space or enhancing wellbeing—they 
may find it difficult to understand 
exactly how to plan, design and 
implement these solutions, and achieve 
its benefits. Therefore, planning and 
design must provide clear instructions 
on layout, materials or technical 
requirements. It can help the non-
specialists to apply the NbS approach 
in the planning and design process. 
Developing or translating practical 



 

 

technical guidelines into Vietnamese 
would be particularly useful, e.g. the 
stormwater management guidelines 
from CRCWSC (2016). They could be 
adapted to the local context to support 
better understanding and application of 
NbS among non-specialists.  

● Some NbS options require large land 
areas, such as NbS typology 1 
(spacious water courtyard or water 
plaza), which creates planning 
challenges due to limited available 
spaces, land uses and legal 
constraints, including compensation 
policies. 

● Many stakeholders tend to focus only 

on short-term benefits and overlook 
sustainability. Their feedback often 
concentrates on immediate issues, 
such as flooding, without considering 
broader factors like long-term 
operation, human-related aspects such 
as human health, or future development 
needs. This short-term perspective 
reduces the overall long-term 
effectiveness and resilience of 
planning. 

Construction ● The NbS solutions are generally easy 
to implement and involve low 
investment costs, as they require only 
minimal technical expertise (although 
clear guidance is necessary).   

● NbS can use available infrastructure 
and spatial layouts effectively. Many 
sites can be implemented without 
requiring many changes to the existing 
structure. For example, the College of 
Engineering already has embankments 
and water surfaces that can be 
integrated into NbS designs, helping 
reduce costs while strengthening 
existing infrastructure. 

● These solutions also offer strong 
potential for generating co-benefits, 
including carbon credits, tourism 
opportunities and enhanced scenic 
landscape value. Resource mobilisation 
is considered feasible through domestic 
(the university budget) and international 
project funding. 

● Economic considerations often focus 
only on initial investment cost and do 
not include long-term costs such as 
operation, maintenance and monitoring. 
This makes it hard to understand the 
true financial requirements and reduces 
the accuracy of budget estimates. 
Further, limited financial capacity often 
forces stakeholders to look for external 
funding, which can lead to more 
administrative procedures and slow 
down the implementation process. 

● Construction activities (such as 
installation, excavation, and 
earthworks) should not negatively affect 
anyone, including students on campus. 
Group 3 also noted that when applying 
NbS solutions, careful attention must be 
paid to elevation design. If the elevation 
is not properly planned, it may alter the 
natural drainage catchment, especially 
since Zone 2 has relatively flat terrain. 

Operation and 

maintenance 

● CTU has annual expenses for operating 

and maintaining campus infrastructure. 
Integrating NbS could help reduce 
these operational costs compared with 

● Adequate O&M is key to the long-term 

success of NbS. If O&M are not 
effective, operational problems can 
arise. For example, surface wetlands 
can create stagnant water and increase 
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maintaining conventional concrete 
structures. 

● Engaging the campus community in 
NbS maintenance strengthens both 
social and operational outcomes. 
Involving CTU students and staff in 
maintenance activities reduces 
operating costs through volunteering 
and fosters a strong sense of 
ownership and connection to the 
campus landscape. This participation 
generates positive social impacts and 
supports long-term stewardship.  

● NbS enhances community livelihoods 

and wellbeing. Integrating GEDSI 
principles into design and monitoring 
ensures equitable access to benefits 
and empowers diverse groups, 
including staff, students and women’s 
groups. 

the risk of mosquito breeding. 
Maintaining water storage areas can be 
difficult during the dry season.  

● Responsibilities for NbS maintenance 
and performance monitoring are often 
unclear. Existing M&E frameworks may 
have limited or poorly defined 
indicators, making it difficult to assess 
long-term performance and ensure 
sustained effectiveness, including 
impacts on GEDSI, environmental 
outcomes and social benefits. 

 

Departmental priorities and feasible actions 
The recommended NbS that could be applied in the CTU campus include the following seven major 
strategic NbS typologies: 

1. NbS typology 1: Buildings with spacious water courtyard (e.g. water plaza) 
2. NbS typology 2: Buildings without spacious water courtyard (e.g. stormwater planter boxes) 
3. NbS typology 3: Plaza/car parks  
4. NbS typology 4: Roads/passive irrigated landscape  
5. NbS typology 5: Lakefront stormwater wetland  
6. NbS typology 6: Wastewater treatment wetland  
7. NbS typology 7: Fit-for-purpose water supply.  

These are derived from the RUCaS Can Tho case study (WSCA & ICEM, 2023). 

Several departments recognise that these strategic NbS typologies align well with existing institutional 
policies and planning, particularly in achieving goals such as landscape enhancement, flood 
mitigation and urban cooling. Water plaza (NbS 1), plaza treepit (NbS 3) and surface wetland (NbS 5) 
are the most frequently prioritised solutions across departments. Meanwhile, stormwater planter 
boxes (NbS 2) have been installed in parts of the campus, and NbS 7 (fit-for-purpose water supply) 
has been practically trialled at the College of Natural Resources and Environment and the Mekong 
Institute at CTU. These solutions are popular because they offer functional and aesthetic benefits 
without the need for high technology, and they use existing structures.  

Participants discussed and assessed the advantages, disadvantages and suitability of each NbS 
option for potential application at CTU’s Campus 2. Through this process, they identified preferred 
solutions for wider application: 

● NbS 1 is prioritised for its ability to reduce flooding and improve landscape aesthetics. It can 
attract support from both domestic and international sources. Involving students in its design 
and implementation provides practical learning while using CTU’s human resources 
effectively.  

● NbS 3 is valued for efficient use of space, meeting staff needs, moderate costs and ease of 
monitoring with tools (like EnviMet as the participants from College of Natural Resources and 
Environment mentioned).  

https://wscaustralia.org.au/can-tho-university-can-tho-viet-nam/


 

 

● NbS 5 focuses on using existing infrastructure cost-effectively. The College of Engineering 
supports it due to existing bunds and water surfaces, while the Mekong Institute notes its low 
investment needs. However, successful implementation requires managing operational risks 
such as stagnant water and mosquito breeding through clear safety measures. 

4.2. Evaluation of the proposed strategic NbS 
typologies 

a. Institutions and policies 
Institutional alignment is an important factor in promoting NbS adaptation. Most proposals are 
consistent with CTU’s and Can Tho City’s existing policies and planning frameworks. The solutions 
are highly supportive of flood mitigation efforts and urban cooling, providing a strong institutional 
foundation for successful implementation, particularly NbS 1, 3 and 5, which were rated from ‘Good’ 
to ‘Very good’ in institutional and policy dimensions. These solutions are of interest to stakeholders 
due to consistency with existing policies and planning of municipal authorities. Further, the 
implementation process fosters multi-sectoral collaboration across economic, social, environmental 
and construction disciplines, enhancing the overall solution feasibility and integration. However, 
scalability remains limited due to the lack of detailed technical guidelines and sizable land areas. 

b. Economic and financial 
Highly rated solutions are characterised by high efficiency and substantial potential for co-benefits. 
Due to funding limitations across all facilities, particularly in large areas such as dormitories, financial 
support from domestic or international sources is required for all solutions. However, NbS 2 and 4 
may generate co-benefits that help offset costs. In addition, solutions that contribute to staff and 
student welfare, and those that can create and maintain carbon credits, enhance their long-term 
financial viability. The potential for generating long-term economic benefits such as tourism, carbon 
credits and increased staff and student welfare is highly emphasised, justifying the initial investment. 
Feasible cost-reduction strategies include utilising internal human resources. 

c. Technical 
Technical feasibility and effectiveness were prioritised across the consultations. Most NbS options 
scored ‘Good’ to ‘Very good’ for ease of implementation by adapting solutions to existing 
infrastructure and utilising available spaces, minimising the need for major demolition or new 
construction. These solutions effectively support local adaptation strategies, allowing adjustments in 
design parameters such as vegetation selection and structural design, to ensure continued technical 
relevance and responsiveness to evolving environmental needs. Many solutions are considered easy 
to deploy because they focus on renovating existing, readily available spaces. Further, technical 
monitoring is deemed feasible, with the potential to use advanced tools like ENVIMet to quantify and 
measure performance, such as thermal regulation benefits.  

d. Operation and community engagement   

Solutions were generally assessed as promoting high community participation and social acceptance, 
primarily because they are viewed as nature-friendly and deliver tangible welfare improvements. The 
expected involvement of staff and students is high. Crucially, the solutions were designed to integrate 
GEDSI. However, the solutions do not show the clear GEDSI benefits.  

e. Environmental and ecological 
The environmental impacts of NbS were strongly endorsed, with solutions consistently scoring highly. 
Stakeholders recognised that NbS effectively improve biodiversity and maintain ecosystem services 
such as water capture and treatment, contributing to inundation reduction and climate change 
adaptation. A significant risk is the potential for stagnant water accumulation and subsequent insect 
proliferation e.g. mosquitoes. 

f. Monitoring and evaluation (M&E) 
Successfully scaling-up NbS 1, NbS 3 and NbS 5 depends greatly on a well-structured monitoring and 
evaluation (M&E) process. A key requirement is the regular implementation of maintenance 
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activities—including cleaning, dredging and plant replacement—to ensure that each NbS component 
operates effectively throughout the year. These activities not only help maintain functional 
performance but also help reduce long-term operation costs compared with conventional grey 
infrastructure. At the same time, monitoring is needed to identify any operational issues that may 
affect the surrounding community. Given Campus 2’s large student population, it is important to 
continuously assess how these solutions influence everyday use, accessibility and comfort. 

Although operating these NbS solutions is not technically difficult, they require a clear and consistent 
maintenance schedule to ensure stable performance over time. Establishing a routine timetable and 
keeping detailed maintenance logbooks are essential steps for documenting activities, tracking 
performance and identifying emerging issues. These records provide a reliable basis for the university 
to evaluate effectiveness, draw lessons learned and make informed adjustments. Ultimately, a strong 
M&E system will enhance institutional confidence, improve operational practices and increase the 
feasibility of scaling up NbS across other areas of the campus. 

g. GEDSI (gender equality, disability equity and social inclusion) 
Restoring open spaces within the campus using NbS (such as green areas, walking lines surrounding 
the lake and rain gardens) creates areas that can meet the needs of all CTU students and staff 
including people with disabilities. They have easier access to natural green spaces compared with 
accessing built (concrete/grey) structures. NbS can further enhance accessibility by incorporating 
inclusive design features such as accessible pathways, gentle slopes, non-slip surfaces and resting 
areas. 

Group 3 also noted that NbS 2 (modular stormwater planter boxes) can be combined with outdoor 
furniture functions such as seating. This solution can be designed to enhance inclusivity, allowing all 
users—including people with disabilities, elderly and vulnerable groups—to use it more comfortably. 

4.3. Scores of NbS options 

The NbS options scored well in terms of institutional and policy alignment, demonstrating strong 
compatibility with both CTU and broader city regulations and planning frameworks. Successful 
implementation depends on effective coordination among construction, landscape design and 
environmental management sectors. Stakeholders are willing to collaborate and support NbS 
initiatives at CTU. Without such coordination, even well-aligned policies may not translate into 
effective action. Nevertheless, economic factors continue to pose challenges. Although some NbS 
require relatively low investment, cost considerations remain a concern for decision makers.  

From a technical standpoint, the solutions received very positive scores for feasibility and 
effectiveness, particularly relating to heat mitigation and flood management. Scalability is also a 
strong attribute, as many designs can be easily adapted to existing campus spaces. However, 
attention must be paid to drainage to avoid stagnation and the potential breeding of disease-causing 
mosquitoes. Social acceptance also achieved favourable scores. With the participation of CTU staff, 
lecturers and students, it will contribute towards strengthening long-term maintenance and operations. 
The environmental benefits were also widely recognised, especially in terms of climate change 
mitigation and flood risk reduction. 

M&E performance ranged from moderate to high, but many units lack clear indicators and formalised 
frameworks. Stakeholders proposed practical solutions, including using ENVIMet for thermal 
performance analysis. GEDSI scores in particular were high, with participation from women and 
persons with disabilities clearly acknowledged. Nonetheless, several stakeholders were concerned 
about the limited availability of concrete results. While positive intentions are evident, uncertainties 
remain around the ability to translate these commitments into clear actions or measurable evidence of 
tangible GEDSI outcomes.
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Table 1. Average score of NbS by stakeholders about policy, economic and technical 

NbS 

INSTITUTIONAL AND POLICY ECONOMIC AND FINANCIAL TECHNICAL 

Alignment 
with 

current 
policies 

and plans 

Support from 
relevant 

governmental 
agencies 

Inter-
sectoral/ 
cross-

sectoral 
linkage 

Investment 
and 

operating 
costs 

Feasibility of 
resource 

mobilisation 
(public and 

private) 

Co-
benefits  

Socio-
economic 
benefits 

Effectiveness 
(flood 

reduction, 
improved 

water quality, 
etc.) 

Ease of 
implementation 

Potential 
for scaling 

up 

Resilience to 
climate 

change and 
disasters 

Flexibility and 
adaptability 

1 4.75 4.25 3.5 3 3.25 3.25 3.25 4.25 4.5 4 4 4.5 

2 4.5 4.5 4 4 3.5 3.5 4 4.5 4.5 4.5 4 4.5 

3 4 4.4 4 3.4 3.2 4.4 4.4 4.2 4.6 4.2 4 4.2 

4 4 4 4 3 2.5 3 3.5 4 4 4 4 4 

5 4.5 4.5 3.75 4 3.75 4 4.25 4.25 4.5 4 3.75 4 

6 3.5 4 4.5 3.5 2.5 4 4.5 3.5 3.5 3.5 3.5 3.5 

7 4 4 4 3 4 4 4 4 4 4 4 4 

Average 
score 

4.2 4.2 4 3.4 3.2 3.7 4 4.1 4.2 4 4 4.1 
4.1 3.6 4.1 

Note: 1-Very poor, 2-Poor, 3-Average, 4-Good, 5-Very good 

Table 2. Average score of NbS by stakeholders about operations and community engagement, environment, M&E and GEDSI 

NbS 

OPERATIONS AND COMMUNITY 
ENGAGEMENT 

ENVIRONMENT AND 
ECOLOGICAL 

M&E GEDSI 

Community 
engagement 

Social 
acceptance 

Local 
O&M 

capacity 

Community 
livelihoods 
and well-

being 

Biodiversity 
benefits 

Maintenance 
and provision 
of ecosystem 

services 

Climate 
change 

mitigation 

Clear and 
measurabl
e indicators 

 

Framework 
Learning 

and 
adaptability 

GEDSI 
integration 

Participation 
and 

empowerment 
for diverse 

groups 

Equitable access to 
benefits and 
opportunities 

1 3.75 3.75 3.75 3.5 4 3.75 3.75 3.25 2.75 3 3.25 3.5 3.75 

2 4 4 4 4 4.5 4.5 4 3.5 3.5 4 4 4 4 

3 4.2 4.2 4 4.2 4.2 3.8 4.2 3.2 2.8 2.8 4 4.2 4 

4 4 4 4 4.5 5 5 4.5 2.5 2.5 3 2.5 3 3 

5 4.25 4.25 4.25 4.25 4.25 4.25 4.25 3 3.25 3.5 4.25 4.5 4.5 

6 3.5 3.5 2.5 3.5 3.5 3.5 3.5 3.5 4 3.5 3.5 3.5 4 

7 4 4 4 4 5 5 5 5 5 5 4 4 5 

Average 
score 

4 4 3.8 4 4.4 4.3 4.2 3.4 3.4 3.5 3.6 3.8 4 

4 4.3 3.4 3.8 

Note: 1-Very poor, 2-Poor, 3-Average, 4-Good, 5-Very good 
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5. Challenges and barriers for scaling up 
NbS in Can Tho City 

5.1. Institutions and policies 

Lack of integration into urban planning frameworks 
Some studies have noted that NbS is often not integrated into existing legal and urban planning frameworks 
(Ershad Sarabi et al., 2019; Venuti, 2025). The siloed institutional structure leads to reduced collaboration and 
unclear responsibilities between governmental departments. Especially within a highly hierarchical system, the 
absence of clear rules and operational guidelines for municipal departments in applying NbS significantly 
constrains decision making processes (Larrinaga López et al., 2025; Venuti, 2025).  

In Can Tho City, NbS have received interest and support from multiple stakeholders and are generally considered 
aligned with sustainable urban development strategies. Yet, despite some existing studies and pilot projects on 
planning, design and evaluation of NbS, their large-scale application still requires additional institutional 
documents, guidelines and regulations tailored to the city’s ecological and social conditions. For example, with 
rapid urbanisation and many people coming to live, work and study, the available space for implementing NbS in 
the urban core is very limited. Therefore, it is necessary to establish clear institutional requirements or regulations 
that obligate big construction owners to apply appropriate NbS techniques in their projects. Such measures would 
help standardise the application of NbS, increase scaling up rates and ensure that the rate of scaling meets an 
acceptable level of effectiveness and is suitable for the local context. 

According to Morita & Matsumoto (2021), Seddon et al., (2020) and other studies, NbS governance requires 
active cooperation and coordinated action between multiple parties. Several developed countries as Korea, Japan 
and China, and developing countries as Mongolia, Vietnam and Nepal, have recognised the importance of 
integrating NbS into national adaptation plans and their Nationally Determined Contribution (NDC) (Morita & 
Matsumoto, 2021). This can foster collaboration and mutual learning among countries. As Vietnam is influenced 
by the Paris Agreement of the United Nations Framework Convention on Climate Change (UNFCCC), there is 
growing momentum to promote the integration of NbS into national policies, while creating institutional reform and 
strengthening cross-border cooperation, particularly in Mekong River Basin management (Morita & Matsumoto, 
2021; Seddon et al., 2020).  

However, the priorities, interests and values of multiple actors are often poorly coordinated and may even conflict 
(Morita & Matsumoto, 2021; Venuti, 2025). Legal frameworks frequently prioritise sectoral or private benefits, 
leading to misalignments between private and public interests. These challenges are further compounded in 
contexts involving multiple landowners, which creates significant barriers to NbS implementation, particularly 
large-scale green infrastructure where formal cooperative mechanisms are absent (Hüsken et al., 2024; Slinger & 
Kothuis, 2022; Venuti, 2025). Lessons from pilot planning and implementation of NbS scaling up in Can Tho City 
showed that NbS planning and design should involve stakeholders at different levels (e.g. community level to the 
ward and the city (the departments) levels), as well as community participating from the very beginning, during 
the initial concept and design stages. Their participation should be maintained throughout the design, construction 
and operation phases to ensure solutions meet local needs and ensure effective future implementations and 
maintenance. Moreover, it is necessary for local stakeholders to assess NbS compatibility with existing 
institutional policies and master plans. 

Coordination gaps across governmental sectors 
Institutional fragmentation and siloed organisation are the most common barriers cited in the literature (Ershad 
Sarabi et al., 2019; Frantzeskaki et al., 2017; Venuti, 2025). Due to the absence of mandated collaboration, a 
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siloed structure hinders cross-sectoral communication and collaboration between governmental departments 
(Ershad Sarabi et al., 2019; Frantzeskaki et al., 2017; Kabisch et al., 2016). A critical institutional gap is the 
absence of binding rules dictating the collaborative practices to be followed by municipal departments. In most 
contexts, cross-departmental decision making was not mandated, making it challenging to integrate diverse 
professional expertise (Lafortezza et al., 2018; Venuti, 2025). In Can Tho City, most workshop participants agreed 
that the successful implementation of green infrastructure solutions always requires coordination and active 
participation from all relevant city government stakeholders. In particular, the Department of Construction and the 
Department of Natural Resources and Environment are the two key agencies that can play a central role in 
coordinating and collaborating with other units to implement NbS in urban areas. However, it is still essential to 
clearly assign specific responsibilities and define the roles of other involved agencies to successfully scale up 
NbS in the city.  

5.2. Economic and finance challenges  

Although NbS are important for urban sustainability, funding remains a major challenge. Public funding is limited 
because investments are usually linked to legal obligations or short-term political priorities, which rarely include 
NbS. Additionally, the long ecological timescales of NbS often conflict with short political and budget cycles, 
making dedicated support inconsistent (Hüsken et al., 2024; Venuti, 2025). In the city, securing funds allocated 
for the investment and operation of public infrastructure faces many challenges. It is evident that investment and 
renovation needs for essential public facilities, such as roads, schools and hospitals, are often urgent and account 
for a large share of the city’s budget. Therefore, financing the investment and ongoing operation of NbS projects 
is certainly a challenge. Participants noted that for NbS solutions with a large-scale or community-oriented focus, 
government budget sources should be used to ensure the maintenance and operation of these natural-based 
infrastructure components. In contrast, for NbS solutions applied to private, commercial or service facilities, the 
project owners themselves are responsible for operating and maintaining their installations.  

Many participants also noted that green infrastructure projects may not require large initial investments. This has 
been demonstrated through the pilot green infrastructure park in Can Tho. However, some participants expressed 
concerns that the operation and maintenance of such projects may require more frequent attention and higher 
labour costs, specifically for tasks such as pruning vegetation and cleaning components. 

Suggestions from the consultation indicated that generating revenue from NbS at a public construction scale is 
important. Public–private partnership (PPP) models could support implementation by involving private actors in 
designing, financing or maintaining NbS components. For example, NbS parks or green public spaces can 
incorporate small commercial services such as cafe, kiosks or recreational facilities operated by private 
businesses, where rental fees can contribute to O&M costs. However, implementation remains challenging due to 
difficulties in monetising infrastructure services and establishing clear cost-sharing mechanisms. 

5.3. Technical operational constraints  

Can Tho is relatively flat and lies at a low elevation above sea level, with a high groundwater table close to the 
surface. The city’s drainage system has only gentle slopes, which limits the speed at which water can be 
conveyed. As a result, Can Tho frequently experiences tidal flooding and a reduced capacity to effectively 
discharge stormwater. These conditions pose some challenges for both NbS designs and the performance of the 
urban stormwater drainage system.  

Implementing technical designs or analyses to assess the effectiveness of stormwater management through NbS 
requires a wide range of input parameters, such as soil permeability, rainfall, watershed boundaries, evaporation 
and water absorption etc. This creates barriers for stakeholders seeking to scale up NbS independently, as they 
may lack the capacity and technical expertise to independently assess or design NbS solutions. Consequently, 
the widespread replication of NbS within real-world infrastructure projects remains limited. 
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Finally, Can Tho is a rapidly urbanising city, and in densely populated central areas, very little vacant land 
remains available. Therefore, NbS designs must incorporate context-specific technical and design approaches 
that respond to the city’s spatial characteristics and constraints. 

5.4. Operational and community engagement 

NbS adoption is still limited due to a strong institutional preference for traditional engineering methods and 
models. This long-standing bias creates barriers and slows down transition towards nature-based approaches 
(Gonzalez-Ollauri et al., 2023; Hüsken et al., 2024). Some participants noted that, technically, the capacity to 
operate NbS may be gradually improving through the application of advanced monitoring and evaluation tools 
introduced by international organisations. However, currently, staff who can apply these advanced M&E 
techniques remain very limited.   

A further challenge relates to the high maintenance costs required for NbS. These costs represent a major part of 
overall expenditures and require long-term commitments, which funders often view as unattractive and 
nonprofitable. To counter high labour costs, some local units find it feasible to mobilise social resources at the site 
such as students participating in a yearly Green Summer Program to undertake public work, turning a cost barrier 
into a resource and an engagement opportunity. 

Another operational barrier is that hybrid NbS often involve some underground infrastructure technologies. 
However, the number of workers with the technical knowledge to operate and maintain the components of hybrid 
NbS remains limited. For example, few workers have a clear understanding of stormwater management and 
wastewater treatment principles within the hybrid NbS installations. 

Can Tho’s tropical weather and dense population create additional challenges for maintaining green space such 
as an NbS construction with dense vegetation. If the NbS facilities are not operated or maintained regularly, they 
may lead to issues such as insect breeding, which can affect public health and reduce community acceptance. 
This highlights the need for clear maintenance plans and routine monitoring to ensure safe and effective NbS 
operation in the urban environment. 

Finally, as shared from a participant during the consultation, a notable challenge in implementing NbS in Can Tho 
is that several components of these systems are not yet included in the official regulations on O&M cost norms. 
Without standardised cost categories, it becomes difficult for agencies to prepare budgets, request funding or 
ensure long-term maintenance for NbS facilities. This gap in the financial framework creates uncertainty and may 
delay the adoption and scaling up of NbS across the city. 

5.5. Social and community engagement  

We already have experience organising community meetings on flooding and environmental issues. However, 
most household heads and working-age family members are very busy with work and daily responsibilities, such 
as taking children to and from school. As a result, arranging community consultation sessions for NbS 
implementation may face similar challenges in securing active participation. 

The city has a large number of migrants from other provinces who come to study and work. Many households live 
in rented accommodation, so engaging these residents in operating and maintaining public facilities is very 
challenging.  

The GEDSI framework is very useful, but it has only recently become more widely known. Integrating GEDSI 
assessments into the different stages of implementing NbS will certainly face challenges, as some sectoral 
management staff are still not very familiar with GEDSI. 
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6. Opportunity for NbS upscaling within 
CTU campus and wider 
Through a panel discussion session during the workshops within CTU and wider participants, some participant 
from CTU and city departments indicated the following opportunities:  

6.1. During the next coming years  

● In the short term, both CTU and Can Tho City can build upon strategic NbS typologies to shape a broader 
master plan for potential Green–blue infrastructure areas. This process begins with developing a 
conceptual framework that identifies NbS typologies most feasible for local implementation. Such a 
framework may include detailed spatial assessments of existing green–blue assets and cost–benefit 
evaluations of potential NbS opportunities, thereby enabling the development of a clear implementation 
roadmap with specific priority projects. Within CTU’s Campus 2, mapping the current drainage system, 
flood-prone areas, urban heat hotspots and underused open spaces will help identify “quick-win” NbS 
interventions—such as rain gardens, bioswales, green corridors and shaded pedestrian routes—that can 
be implemented over the next 1–3 years. 

● Within the core urban zones of Can Tho City, several studies and regional research projects—combining 
technical assessments with stakeholder engagement from local management agencies—have highlighted 
strong potential for applying and scaling up common NbS solutions (APN, 2024; Heinonen, 2025). These 
projects include improving and dredging natural lakes, ponds and channels to enhance green space; 
constructing stormwater regulation facilities to manage urban runoff; developing multi-purpose public 
spaces with rainwater-storage functions (water squares); creating leveled seepage systems for infiltration 
and storage; and promoting rainwater harvesting at both household and public buildings. Based on 
consultations with stakeholders involved in the city’s technical management, the types of sites with strong 
potential for integrating and upscaling common NbS applications include:  
o parks 
o public buildings and institutional campuses (government offices, office buildings, etc.) 
o schools (all levels) 
o riverbanks and canals. 

● To ensure implementation is realistic and coordinated, CTU should convene a small, multidisciplinary 

NbS task force that includes representatives from facilities management, planning and construction, 
environment- and water-related faculties, and student bodies. This task force would primarily operate 
within CTU, while maintaining close coordination and alignment with relevant departments of Can Tho 
City to ensure consistency with city-level planning and implementation frameworks. This group should 
refine priorities, sequence pilot projects, and define roles and responsibilities for design, procurement, 
maintenance and communication. Integrating NbS design criteria into ongoing and upcoming building and 
infrastructure projects—rather than treating them as add-ons—will help mainstream the approach and 
reduce incremental costs. 

● Guidance documents should be developed to aid campus planners, landscape designers, architects and 
engineers. These resources should support translation of the master plan into simple design and 
maintenance standards, e.g.: sizing of infiltration areas, preferred native species palettes, soil and 
substrate specifications, and basic performance targets for flooding, temperature reduction and amenity. 
Early pilots such as the “NBS living lab” under this program should be chosen not only for technical 
suitability but also for high visibility and educational value, using CTU’s role as a “living laboratory” to 
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engage students, the young generations in the city and the city’s staff and to build internal support for 
longer-term transformation. 

6.2. Policy and institutional opportunities  

● At the city scale, Can Tho needs a clearer and more coherent institutional framework that embeds NbS 
into core urban planning, infrastructure architecture designs and climate adaptation action plan 
processes. A critical first step is to formally recognise NbS in key city integrating plans and regulations so 
that nature-based approaches are not treated as optional or project-specific, but as standard components 
of urban development. 

● Institutionally, the city should establish or mandate a cross-departmental NbS coordination mechanism 
that links planning, construction, environment, transport, water management and finance departments. 
This body would be responsible for harmonising standards, resolving conflicts between grey infrastructure 
and nature-based options, and ensuring that large infrastructure investments systematically screen for 
NbS alternatives or hybrids. CTU and other knowledge institutions can be formally integrated into this 
mechanism as technical partners, contributing evidence, modelling, scenario analysis and monitoring. 

● One participant indicated policy instruments should also focus on addressing the barriers to scaling up 
NbS implementation in urban areas, particularly the shortage of available land, fragmented management 
mandates, and legal issues related to land parcels designated for NbS design and application. An 
incentive policy for NbS adoption on privately owned land and buildings within the city is recommended 
for consideration, such as providing benefits or bonuses to developers who integrate high-quality NbS 
that generate public benefits. 

● In addition, community awareness and participation should be institutionalised through guidelines for 

community co-design processes, ensuring that neighbourhoods affected by urban flooding, heat stress 
and environmental degradation can help shape local NbS projects and share in their benefits.  

6.3. Financing and resource mobilisation  

● To move beyond ad hoc and project-based funding, both CTU and Can Tho City need a diversified and 
predictable financing strategy for NbS. At the municipal level, this starts with recognising NbS as 
investable infrastructure within budgeting and asset management frameworks. Where feasible, NbS 
components (such as retention ponds, green roofs or restored canals) should be included in capital 
investment plans with clear lifecycle costing, allowing comparison with conventional grey alternatives on 
the basis of total cost of ownership and multi-benefit returns. 

● The city and CTU should explore a combination of domestic and international funding sources. 
Domestically, options include earmarking portions of environmental funds, flood management budgets or 
urban development charges for NbS, and piloting payment mechanisms where beneficiaries of flood 
protection, cooling or improved water quality contribute to maintenance. Internationally, climate finance 
windows, adaptation funds and development partner grants or concessional loans can support larger 
flagship projects and capacity building, especially where projects demonstrate strong social and 
ecological co-benefits. 

● Private sector engagement will be important for scaling. The city can pilot PPP models where developers 
or businesses co-invest in NbS that enhance property values, reduce business interruption from flooding 
or improve public realm quality. Incentives such as tax reductions, recognition schemes or potential future 
access to carbon or biodiversity credit markets can be used to encourage private investment, especially 
in integrated green–blue infrastructure and ecosystem restoration. Underpinning these efforts, both the 
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city and CTU should strengthen economic valuation of NbS by quantifying avoided damages, health 
benefits and ecosystem services to support more robust business cases and justify budget allocations 
over time. 

6.4. Monitoring and evaluation  

● For the CTU campus, the university can assign an annual M&E task focused on scaling up NbS, allowing 
regular updates and adjustments to the existing NbS scaling-up strategy. In addition, applying advanced 
techniques such as remote sensing and drones, combined with on-site surveys and field analysis, has 
strong potential to support and streamline the monitoring and assessment of NbS scaling-up progress. 
Similarly, Can Tho City can assign comparable responsibilities to relevant municipal departments under 
its management. 

● Moreover, the effectiveness and scalability of NbS in Can Tho will depend on a robust and adaptive M&E 
framework. For both the CTU campus and city-wide applications, a clear set of indicators should be 
defined that capture hydrological performance, thermal comfort, ecological outcomes and social 
dimensions including accessibility, perception of safety and equity.  

● Data management and learning processes are as important as the indicators themselves. CTU is well 
positioned to host or co-manage a central NbS data repository for the city, integrating campus and 
municipal data and using it for research, teaching and practical decision support. Mainstreaming gender 
equality, social inclusion and justice considerations across all stages of M&E will help ensure that NbS 
not only improve environmental performance but also contribute to fairer, more liveable neighbourhoods. 

 



Can Tho University campus-wide NbS master plan and scaling up challenges in Can Tho City | 27  

Resilient Urban Centres and Surrounds   | wscaustralia.org.au/rucas 

7. Conclusion 
The technical assessment and campus-wide consultation process conducted at CTU under the RUCaS program 
demonstrated that NbS are highly feasible, strongly supported by stakeholders, and strategically aligned with both 
institutional priorities and the broader climate resilience needs of Can Tho City and the Mekong Delta. 

The consultation revealed a clear consensus among CTU departments to prioritise NbS interventions that are 
low-to-moderate in cost, easy to integrate with existing infrastructure, and capable of delivering multiple co-
benefits including flood mitigation, urban cooling, biodiversity enhancement, aesthetic improvement and 
educational value. The three most favoured typologies were water plaza (NbS 1), plaza treepit (NbS 3) and 
surface wetland (NbS 5) which were consistently scored ‘Good’ to ‘Very good’ across institutional, technical, 
economic, environmental and social criteria. 

At the campus scale, CTU offers substantial opportunities, including diverse open spaces, existing lakes and 
drainage channels, strong academic expertise and a large, engaged student population. These attributes position 
the university as an ideal “living laboratory” for piloting, monitoring and demonstrating NbS in practice. At the city 
scale, however, there are significant institutional, financial, governance and land-use barriers to mainstreaming 
and upscaling NbS in Can Tho and similar delta cities. There are several opportunities for NbS across different 
construction scales, especially by encouraging broader participation from social groups. Such involvement can 
generate shared benefits for communities throughout the city. 

Finally, the successful implementation of the proposed NbS living lab on campus can generate robust evidence, 
build local capacity and serve as an effective advocacy tool to overcome city-wide barriers and accelerate the 
transition from grey to hybrid green–grey infrastructure in the Mekong Delta. The NbS models demonstrated 
through this living lab can also serve as tangible, real-world examples for city officials and local communities. 
These examples support learning, help address practical implementation challenges, and facilitate the upscaling 
of NbS applications in both urban and peri-urban areas, not only across the Mekong Delta but also in other 
regions worldwide. 
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Annexes 

Annex 1. List of consultation workshop participants 

No. Organisation Participants Quantity Female Disabilities 

1 Can Tho University Rectorate 
Board 

1  

Undefined 

2 Department of Facility Management and 
Project Development 

Head of 
Division, 
specialised 
officer 

1  

3 Department of Quality Management Specialised 
officer 

1 1 

4 School of Political Science, Social 
Sciences and Humanities (The Faculty of 
Political Science and the Faculty of Social 
Sciences and Humanities merged) 

Facility 
manager 

1 1 

5 School of Law Facility 
manager 

1  

6 School of Education (School of Education, 
the Faculty of Ethnic Preparatory and the 
Faculty of Physical Education merged) 

Dean, facility 
manager 

2  

7 College of Natural Sciences Vice Dean 1  

8 College of Engineering Vice Rector 1  

9 Student Service Center (managing the 
dormitory A&B) 

Facility 
manager. 

2  

10 College of Environment and Natural 
Resources 

Expert 2 2 

11 College of Agriculture Facility 
manager 

1  

12 Mekong Institute Vice Director 1  Undefined 

 Total  15 4  
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Annex 2. Consultation map for existing and proposed 
strategic NbS typologies within CTU campus 

A. NbS typology map for existing solutions (CTU Campus) 

 

B. NbS typology map for proposed solutions (CTU Campus) 
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Annex 3. Concept Note for Consultation Workshop 
(Activity 2.2 and Activity 2.3) 

Activity 2: CTU campus-Wide NbS Master plan informed through consultations 

● Activity 2.3: Conduct department-level consultations to identify details for applicable NbS typologies 

TITLE: Consultation workshop for mapping and assessing the potential application of NbS typologies 
across the CTU campus  

1. Objective  

● Map existing and proposed NbS typologies, identify site-specific applications across CTU units, and 

consult with internal stakeholders to guide implementation priorities. 

● Define strategic input into the future application of NbS typologies within the CTU campus. 

● Input to develop a spatial map with NbS typologies across the campus and recommendation on 
implementation. 

2. Expected outputs  

● 1 spatial map for identified existing NbS typology locations  

● 1 spatial map for proposed the seven NbS typology locations 

● 1 table summary of challenges and opportunities to implement NbS typologies across the campus 

3. Target participants 

Target participants are: CTU Rector board, Department of Facility Management for CTU; Regional and urban 
planning department in CTU; Leader of the departments within the campus; experts for environment – 
biodiversity, construction school in CTU, social science and economy. The list of target participants is below. The 
participants are separated into three groups following the catchments within the campus. 

 
● Group 1: Departments and dormitories surrounding the pilot park area under the RUCaS program 

● Group 2: Departments locating next to the outside residential area (along to 3/2 street) 

● Group 3: Departments and dormitories built long ago. 



Can Tho University campus-wide NbS master plan and scaling up challenges in Can Tho City | 33  

Resilient Urban Centres and Surrounds   | wscaustralia.org.au/rucas 

4. Agenda 

Time Description PIC 

9:00–9:20 Opening and welcome remarks 

● Opening speech 

● Overview of the objectives and expected outcomes of the 
consultation workshop 

Assoc. Prof., Dr. 
Nguyen Hieu Trung 

9:20–9:40 Introduction to the Consultation Workshop on NbS 
applications within the CTU campus 

● Clarification of key concepts 

● Introduction to the 7 NbS solutions proposed by Monash 

● Divide participants in 3 groups following the existing 
catchments within the campus. 

Dr. Dinh Diep Anh 
Tuan 

9:40–10:30 Group discussion 

● Discussion 1: Mapping NbS location  

• Identified existing NbS typologies in the CTU 
campus. 

• Identified promising area for the 7 NbS typologies 
application.  

● Discussion 2: Challenge and opportunities to 
implementation the NbS typologies 
 

(How to implement the promised NbS typologies application) 
 

(What are challenge and opportunity for success the 7 NbS 
typologies application). 

+ Plan and design 

+ Construction 

+ Operation and maintain 

● Discussion 3: Priority the NbS typologies and 
feasible actions for implementing from the 
departments  

+ Plan and design 

+ Construction 

+ Operation and maintain 

(framework for the discussions are present as following 
annex) 

Dr. Dinh Diep Anh 
Tuan 

Dr. Vo Quoc Thanh 

M.Sc. Ho Pham Kim 
Oanh 

10:30–10:50 Coffee/tea break 

10:50–11:30 Plenary discussion 

● Gather participants’ feedback on the proposed solutions 

● Discuss advantages and challenges in applying these 

solutions 

Dr. Vo Quoc Thanh 

 

12:00 Closing and wrap-up Dr. Dinh Diep Anh 
Tuan 
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5. Time and location 

● Expected consultation date: by October 23, 2025 

● Venue: Mekong Institute Hall, Can Tho University 

● Communication arrangement: Face to face consultation meeting and Digital connection to RUCaS 
partners (if necessary) 

 

6. List of participants 

No. Group Organisation Participants Quantity Group 

1 

1 

Can Tho University Rectorate Board 1 1 

2 Department of Facility Management 

and Project Development 

Head of Division, 

specialised officer 

1 

3 Department of Science, Technology 

and Innovation 

Head of Division, 

specialised officer 

1 

4 School of Political Science, Social 

Sciences and Humanities (The Faculty 

of Political Science and the Faculty of 

Social Sciences and Humanities 

merged) 

Dean, facility manager 1 

5 School of Law Dean, facility manager 1 

6 School of Education (School of 

Education, the Faculty of Ethnic 

Preparatory and the Faculty of Physical 

Education merged) 

Dean, facility manager 1 

7 High School Teacher Practice Rector, facility manager 1 

8 

2 

College of Natural Sciences Dean, facility manager 1 2 

9 College of Information and 

Communications Technology 

Rector, facility manager 1 

10 School of Economics Rector, facility manager 1 

11 College of Engineering Rector, facility manager 1 

12 Student Service Center (managing the 

dormitory) 

Head of Division, facility 

manager 

1 

13 Doomitory management board in CTU Head of the board 1  

14 

3 

College of Environment & Natural 

Resources 

Dean, facility manager 1 3 

15 College of Aquaculture and Fisheries Rector, facility manager 1 

16 College of Agriculture Dean, facility manager 1 

17 Mekong Institute Director, facility manager 1 

18 Institute of Food and Biotechnology Director, facility manager 1 

19 Expert  4  

  Total  22  
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7. Approach for evaluation and scoring 

Criteria Description References 

1. Institutions 
and policies 

● Compatibility with planning and policy 

frameworks 

● Support from relevant authorities 

● Cross-sectoral linkages 

CRCWSC (2020); EU NBS 
Handbook (2021) 

2. Economic 
and financial 

● Investment and operation costs 

● Potential for mobilising resources 
(public and private) 

● Potential for generating co-benefits 
(agriculture, tourism, carbon credits, 
etc.) 

● Economic and social co-benefits 

IUCN (2020); World Bank (2021) 

3. Technical 

● Achieved effectiveness (flood 
regulation, water quality improvement, 
pollution reduction, etc.) 

● Ease of implementation 

● Potential for scaling up 

● Resilience to climate change and 

disasters 

● Flexibility and adaptability of the 
solution 

EU NBS Handbook (2021); UNEP 
(2021) 

4. Operation 
and community 
engagement 

● Level of community participation 

● Social acceptance 

● Local capacity for operation and 
maintenance 

● Impacts on livelihoods and well-being 

IUCN (2020); CRCWSC (2020) 

5. 
Environmental 
and ecological 

● Biodiversity benefits 

● Ecosystem service provision 

● Contribution to climate change 
mitigation 

IUCN (2020); IPBES (2019) 

6. Monitoring 
and evaluation 
(M&E) 

● Existence of clear and measurable 
indicators 

● Availability of M&E framework 

● Potential for learning and adaptive 
management 

EU NBS Handbook (2021) 

GEDSI (gender 
equality, 
disability equity 
and social 
inclusion) 

● Degree of integration of GEDSI 
principles across planning, design, 
implementation and monitoring 

● Extent to which diverse groups 

(women, people with disabilities, 
marginalised groups) are recognised, 
engaged and empowered in decision 
making 

● Equity of access to benefits, services, 
and opportunities created by NbS 

Nguyen-Trung et al. (2025) 
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Scoring scale for NbS options based on evaluation criteria 

Criteria 

Scoring scale 

1 point  
(Very poor) 

2 points 
(Poor) 

3 points 
(Average) 

4 points  
(Good) 

5 points  
(Very good) 

1. Institutions 
and policies 

No relevant 
policies, 
regulations, or 
legal 
framework 

Very limited 
policies, 
weak legal 
support 

Some 
supportive 
policies, but 
not 
mainstreamed 

Consistent 
with existing 
policies and 
planning 

Fully integrated into 
key policies and 
planning 
frameworks 

2. Economic 
and financial 

Very high cost, 
no resources 
available 

High cost, 
limited 
resources 

Moderate cost, 
some funding 
sources 

Cost-effective, 
with some co-
benefits 

Highly cost-
effective, strong 
potential co-
benefits 

3. Technical 

Very low 
effectiveness, 
difficult to 
implement 

Limited 
effectiveness
, difficult to 
scale up 

Moderate 
effectiveness, 
feasible with 
effort 

Effective and 
feasible, with 
potential for 
replication 

Highly effective, 
easy to implement 
and scale up 

4. Operation 
and 
community 
engagement 

No community 
involvement, 
no 
operation/main
tenance 
capacity 

Limited 
acceptance, 
minimal 
capacity 

Moderate 
participation, 
average 
capacity 

Good 
community 
participation, 
local capacity 
to maintain 

Strong community 
ownership, 
sustainable local 
operation and 
maintenance 

5. 
Environmental 
and ecological 

No biodiversity 
or ecosystem 
benefits 

Minimal 
biodiversity/ 
ecosystem 
benefits 

Some positive 
effects, but 
limited 

Clear 
biodiversity 
and 
ecosystem 
service 
benefits 

Strong biodiversity 
benefits and high 
ecosystem 
resilience 

6. Monitoring 
and evaluation 
(M&E) 

No indicators 
or monitoring 
system 

Some 
indicators 
exist but 
unclear 

Some 
indicators with 
limited system 

Clear 
indicators, 
basic M&E 
framework in 
place 

Comprehensive 
indicators and 
robust M&E 
system, enabling 
learning and 
improvement 

GEDSI 
(gender 
equality, 
disability 
equity and 
social 
inclusion) 

No GEDSI 
consideration; 
risks 
exacerbating 
inequalities 

Tokenistic 
inclusion; 
limited 
relevance to 
GEDSI 
needs 

GEDSI groups 
consulted but 
with limited 
empowerment/
systemic 
change 

GEDSI 
principles 
integrated in 
design and 
decision-
making; some 
empowerment 
outcomes 
(e.g., jobs, 
training, 
access) 

GEDSI 
transformative 
outcomes 
achieved; systemic 
barriers addressed; 
inclusive 
governance 
embedded; 
equitable benefits 
demonstrated and 
documented 
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