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ABSTRACT
Background: This study compares flood management strategies in Malawi and the Netherlands, emphasizing
their respective advantages and disadvantages. The Netherlands is renowned globally for its flood defense,
prioritizing prevention, stakeholder involvement, and nature-based solutions through sophisticated
infrastructure and proactive approaches. However, future challenges may arise from economic expansion and
climate change pressures. In contrast, Malawi, despite having fewer resources, is making strides with its
National Resilience Strategy, focusing on risk mitigation, sustainable agriculture, and early warning systems to
combat flooding and hunger vulnerabilities. Yet, it faces significant issues with financing, management, and the
long-term sustainability of community-based projects. Methods: This study utilized bibliometric analysis and
a Systematic Literature Review (SLR), employing a comparative approach to evaluate Malawian and Dutch
public policies on flooding disasters. The aim was to identify similarities and differences in their approaches to
flood risk management. Findings: The Netherlands’ proactive flood management strategy, characterized by
advanced infrastructure and integrated policy frameworks, is a model for high-capacity settings. Its emphasis
on nature-based solutions and stakeholder engagement further strengthens its resilience. Malawi's approach,
while resource-constrained, shows promise through its National Resilience Strategy, which targets risk
reduction, sustainable agricultural practices, and robust early warning systems. Nevertheless, Malawi
continues to grapple with financing, effective management, and the sustainability of its flood risk mitigation
initiatives. Conclusion: The experiences of the Netherlands and Malawi illustrate the need for continuous
policy adaptation and the challenges of managing flood risks in diverse socioeconomic contexts. This research
clarifies the relative benefits of different flood control strategies and emphasizes the importance of tailored
approaches to address the complexities of flood dangers. Both countries demonstrate the ongoing need for
regulatory reform to enhance flood risk mitigation efforts. Novelty/Originality of this Study: This study
uniquely compares the flood risk management policies of Malawi and the Netherlands, highlighting the
differences between a developing nation's reactive, community-focused approach and a developed country's
proactive, infrastructure-intensive strategy. By analyzing their respective strengths and weaknesses, it
identifies potential improvements and opportunities for both nations to enhance their flood management and
resilience.

KEYWORDS: community resilience; early warning systems (EWS); Malawi; public
policies; sustainable flood risk management.

1. Introduction

Floods pose a worldwide risk with the potential for severe impacts on communities,
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economies, and ecosystems. Adopting systematic risk mitigation strategies to reduce
casualties, safeguard livelihoods, and avoid hindrances to developmental advancements is
imperative. A study conducted by Rentschler et al., (2022), estimated that 1.24 billion
individuals globally are at risk of flooding, with a significant concentration in South and
East Asia. China and India alone contribute 395 million and 390 million people to this
total, representing over one-third of the global flood-vulnerable population (Rentschler et
al., 2022), highlighting the need for effective flood risk management strategies in densely
populated regions like South and East Asia. The complexity of flood risk management
arises from various sources of risk contributing to flooding events, including fluvial
flooding from river overflow, tidal flooding due to high tides and storm surges, coastal
flooding caused by storm surges and sea-level rise, urban runoff from impervious urban
surfaces, and local drainage failure leading to localized flooding in urban or rural areas
(Cea and Costabile, 2022).

Managing the various sources of flood risk necessitates implementing a variety of
strategies, such as constructing infrastructure like levees and flood barriers, planning land
use through zoning regulations, conserving natural resources like wetlands, establishing
early warning systems for monitoring and alerts, and engaging local communities in
planning and response activities. Flooding is a notable and frequently occurring natural
disaster in the Netherlands due to the country's geographical characteristics. The
Netherlands is known for its low-lying land, with a significant portion of its territory
situated below sea level, as a result, the country is highly susceptible to flooding from
rivers, coastal areas, and heavy rainfall (Diaz et al., 2024). Recent flood events in the
Netherlands, the Caribbean, and the US have brought attention to the risks posed by
flooding from both pluvial (rainfall-induced) and fluvial (river-induced) sources. While
these regions have experienced similar challenges with flooding, they adopt unique
approaches and flood management strategies due to variations in governance structures
and scales of operation (Diaz et al., 2024).

Tropical cyclones (TCs) and extratropical cyclones (ETCs) are among the most
destructive natural catastrophes, with the potential to cause enormous mortality and
socioeconomic losses to the major continents (Wang et al., 2021). These cyclones have the
potential to cause floods in both inland and coastal areas by bringing strong winds and a
lot of rain. The eastern coast of southern Africa, home to nations like Mozambique, Malawi,
and Madagascar, is the area most frequently hit by floods brought on by storms. Even
though Cyclone Ana in 2022 caused disastrous flooding (Mailosi et al., 2022), cyclone
Freddy in 2023 caused the greatest floods in Malawi, and the flood was declared a national
disaster, breaking all records, and killing several people, underscoring the need for
community-level disaster management. Examining what went wrong and what lessons
may be drawn from the catastrophe resulted in a study to explore the public policies
regarding flood management including early warning systems (EWSs) and other disaster
prevention strategies. To strengthen resilience, safeguard vulnerable populations, and
advance sustainable development, immediate and ongoing action should be guided by the
lessons learned from Tropical Cyclone Freddy (Aderinto, 2023).

Given the rising sea levels and changing precipitation patterns due to climate change,
it is crucial to learn from the Dutch experience in flood risk management. This study
compares the governmental policies of Malawi and the Netherlands in managing
sustainable flood risks. By analyzing their approaches, the study aims to identify key
strategies, challenges, and successes in mitigating flood risks and promoting sustainability.
The Netherlands takes a proactive approach to disaster management, emphasizing spatial
planning, modern infrastructure, and community interaction. Malawi, on the other hand,
frequently responds to disasters as they happen and concentrates on early warning
systems, disaster response, and international cooperation. The paper assesses the
advantages and disadvantages of the policies and makes recommendations on how to
manage floods in Malawi, including strengthening flood warning systems, raising public
awareness, and standardizing downstream flood channel management. Through the
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integration of international best practices with regional requirements, these
recommendations seek to improve Malawi's flood control.

2. Methods

2.1 Study area

A large portion of the population in nations with extensive river systems, flatlands,
and coasts is at flooding risk (Figure 1). Only two countries in the world, the Netherlands
and Bangladesh, with 59% and 58% of their respective populations at risk from floods
have more than half of their populations at risk from flooding. Myanmar (40%), Vietnam
(46%), and Egypt (41%) make up the remaining five places. Only two other European
countries, Austria (18th at 29%) and Albania (20th at 28%), rank among the top 20 by the
percentage of people in danger, aside from the Netherlands (Rentschler et al., 2022).

Fig. 1. Mapped: countries with the highest flood risk
(Conte and Kostandi, 2022)

The study locations for this work are Malawi and the Netherlands. The Netherlands is
in Northwestern Europe, bordered by Germany to the east, Belgium to the south, and the
North Sea to the northwest. It is known for its flat landscape, with about a quarter of the
country lying below sea level. The capital city of the Netherlands is Amsterdam. Being in a
low-lying area along the North Sea coast, The Netherlands is prone to flooding and shaping
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its distinctive landscape with polders and dikes (Haasnoot et al., 2020). Despite these
geographical challenges, the country has developed advanced water management systems
to successfully manage flood risks. With a population of approximately 17 million, the
Netherlands is densely populated. Its strong economy, with a gross annual domestic
product of around 800 billion Euros, is supported by key sectors like agriculture, trade,
manufacturing, and services, establishing the Netherlands as a prosperous and
economically influential country in Europe (Katsman et al., 2011). A picture of flood-prone
areas in the Netherlands (blue shading) and features of the water management system can
be seen in Figure 2.

Fig. 2. Flood-prone zones in the Netherlands (blue shadings) and
features of the water management system

(Haasnoot et al., 2020)

The country of Malawi experiences flood disasters due to two distinct phenomena:
cyclone-induced floods and locally concentrated, excessive seasonal rainfall and runoff that
frequently causes rivers to overflow. Seasonal floods are the most common, typically
occurring in January or February during the height of the rainy season. In recent years, the
frequency and intensity of cyclones affecting Malawi have been increasing, leading to more
significant flood events and challenges for disaster preparedness and response efforts in
the country. Chikwawa, Nsanje, Balaka, Salima, and Karonga districts are listed as the most
vulnerable districts to the effects of climate change on droughts, floods, and cyclones in the
Malawi National Adaptations Programs of Action (NAPA) report on Disaster Management
for Malawi (Mwase et al., 2014). The southern part of Malawi, particularly the Chikwawa
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and Nsanje districts, is at high risk of flooding because of their low elevation below sea
level. These areas are situated in a valley where the Shire River runs, linking Lake Malawi
to the Zambezi River. Flooding is frequent during the rainy season when a significant rise
in Lake Malawi's water level leads to overflow. Despite the recurring floods, around
900,000 people live in these districts, with a considerable number opting to reside close to
the riverbanks due to the fertile soil in the region (Mailosi et al., 2022). Figures 3 show all
districts in Malawi and the location distribution of districts affected by flooding in Malawi
respectively.

Fig. 3. Location distribution of districts affected by flooding in Malawi: Image taken from
OCHA (Humanitarian Situation Report, 2015)

2.2 Commonalities between the nations

Physical, topographical, and meteorological similarities between Malawi and the
Netherlands can be used to guide flood risk management plans in Malawi. Adverse climate
hazards, such as heavy rainfall and flooding, are common in these two countries. The
Netherlands and Malawi are in areas that frequently flood. Situated in the southeast of
Africa, while not below sea level, Malawi is susceptible to flooding from Lake Malawi, the
Shire River, and other bodies of water (Zuzani et al., 2019), and the annual rainy season
increases the risk of riverine and flash floods. In the same way, the Netherlands is a
low-lying nation in the Rhine-Meuse delta along the North Sea coast which has a large
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amount of its land below sea level, making it extremely vulnerable to floods from the North
Sea and other waterways (Haasnoot et al., 2020). Similarities exist between Malawi and
the Netherlands in terms of heavy precipitation that might cause floods.

The subtropical climate of Malawi is typified by cyclical wet (November to April) and
dry (May to October) conditions and it experiences a distinct rainy season typically
occurring from November to April, with the peak of rainfall usually in January and
February (Vincent et al., 2014), on the other hand, the Netherlands is characterized by a
year-round moderate marine climate with significant and heavy rainfall and storms,
particularly in autumn and winter, which can cause river flooding (Lukić et al., 2018).
These common weather patterns offer Malawi important information for developing flood
risk management plans, especially regarding anticipating and comprehending the effects of
heavy precipitation and possible floods.

This paper used a Systematic Literature Review (SLR), qualitative description, and
Bibliometric analysis. Using SLR, one can gather pertinent information on a given subject
in compliance with predetermined eligibility requirements and find the answers to
research questions that have been developed (Mengist et al., 2020). In line with this paper,
the SLR method incorporated a comprehensive review of existing literature related to
public policies and flood risk management in the Netherlands and Malawi. SLR is a
methodical, explicit, thorough, and repeatable process that researchers, academics, and
practitioners use to find, assess, and synthesize a body of finished and documented works
(Okoli and Schabram, 2012). This review informs the choice and application of specific
methods, ensuring alignment with established practices and innovative approaches in the
field.

The Netherlands was selected for this study due to its extensive history of grappling
with flooding challenges and its successful implementation of adaptation measures (Diaz
et al., 2024). The analysis of data was conducted using a qualitative description approach
to explore both the positive and negative aspects of public policies in each country. This
method involves delving into the perceptions, values, opinions, and community norms to
gain insight into the impact and consequences of public policies.(Sandelowski, 2010).
Additionally, the analysis aimed to identify important similarities and differences in the
observations and explore the possible bases for these patterns in different contexts. This
approach provides a comprehensive understanding of the effectiveness and implications of
the public policies in each country.

2.3 Bibliometric analysis

In recent years, bibliometric analysis, a quantitative technique and potent statistical
tool for handling a large number of publications and scientific literature mapping has been
employed more and more in a variety of academic domains, including open innovation and
sustainable development (Du et al., 2021; Gao et al., 2020). The present study employed
VOS viewer version 1.6.16 for the bibliometric analysis. By offering an inclusive
representation of relationships across articles, journals, keywords, citations, and
co-citations networks, bibliometric analysis helps academics quickly identify potential
research directions within a field of study (Feng et al., 2017).

2.4 Method of data searching

The initial search focused on documents published in international scientific journals
from 2001 to 2024 across various subject areas, including environmental science, social
sciences, engineering, energy, economics, econometrics and finance, earth and planetary
sciences, business, management and accounting, biochemistry, genetics and molecular
biology, and agricultural and biological sciences. The search utilized keywords such as
"public policies", "sustainable", "flood", "risk", and "management" in the SCOPUS database,
yielding 115 publications. Figure 4 shows a flowchart of the systematic bibliometric
review.
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Fig. 4. Flowchart of the systematic bibliometric review

The relationships between various author-defined keywords are shown in the
keyword co-occurrence network maps (Figure 5), which are based on how frequently
certain terms occur together. The co-occurrence criterion for a keyword was set to a
minimum of 1 to generate a network map. Flood risk, risk assessment, and floods have
been referenced in the literature under a variety of titles, and over time, they have
emerged as the top terms. Figure 5 is a network visualization of articles with the keywords
“public policies”, “sustainable”, “flood risk” and “management” across the world. Figure 6 is
a bibliographic coupling network of public policy research towards flood risk management
while Figure 7 represents the co-occurrence network of the keywords from 16 articles
with the keyword “Netherlands” included in the search.

Fig. 5. Network visualization of keywords in public policy research towards flood risk management
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Each node stands for a keyword, and the size of a node indicates how many times a
keyword appears. The co-occurrence relationship between two nodes is indicated by the
link between them; the strength of the relationship is indicated by the link's width, and the
degree of relationship between two nodes is determined by their distance from one
another.

2.5 The criteria for inclusion and exclusion

To complete the systematic review, 30 articles published between 2001 and 2024 that
dealt with "public policies," "flood risk management," and "the Netherlands" were found
through the search. Book chapters, editorials, conference papers, and novels were not
included in the selection of 16 English-language articles from 2014 to 2024 for data
extraction and analysis. These selected texts provided important insights into flood risk
management and Dutch governance. The literature review on flood risk management and
governance in the Netherlands, based on 16 English-language publications from 2014 to
2024, provides valuable insights into several key areas.

Figure 6 illustrates a significant rise in publications between 2014 and 2024,
indicating a growing understanding of the significance of efficient flood risk management
for several reasons. Because of the Netherlands' particular geographic vulnerability to
flooding, policy and practice have continuously advanced. The North Sea and European
floods in 2014 and 2013 also brought attention to the need for more effective flood risk
management strategies, which sparked a wave of new research and policy development in
this field. The increasing frequency and severity of extreme weather events due to climate
change have emphasized the importance of flood risk management. This has led to a
greater focus on flood risk management, adaptation strategies, and resilience-building
measures. (Klijn et al., 2012) Hence an increase in the literature from 2014 to 2024.

Fig. 6. Bibliographic coupling network of public policy research towards the flood risk management

The implementation of policies like the Delta Decision has stimulated continuous
investigation and assessment, guaranteeing that flood risk control tactics continue to be
efficient and current. The Netherlands' governance frameworks and policies for managing
flood risk underwent substantial changes between 2014 and 2024. Research interest in
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assessing the success of these policy measures and identifying areas for improvement may
have increased due to changes in institutional arrangements, funding sources, and
regulatory frameworks. The Netherlands has led the way in technological innovations for
flood risk reduction, including the creation of smart infrastructure and early warning
systems, which have greatly increased the nation's capacity to reduce flood hazards. (Klijn
et al., 2012).

Figure 7 presents the keyword co-occurrence network derived from the analysis of the
16 chosen articles. This network identifies the key topics that the Netherlands' flood risk
management research is focusing on. The linked keywords provide an understanding of
the main ideas and techniques stressed in the context of flood risk management, reflecting
the core topics and areas of concentration of the literature that have been evaluated.

Fig. 7. Co-occurrence network of the keywords from 16 articles

The network offers a visual depiction of the state of research and its objectives by
assisting in determining the connections and frequency of important terms. The size of
each node in the network indicates the significance of the area in research, with larger
nodes representing more frequently occurring and thus more significant keywords.
According to the analysis, risk assessment, risk management, governance, hazard
management, policymaking, and climate adaptation are the main keywords. These
keywords denote the main topics covered in the literature review, including the policy
framework, risk assessment, stakeholder involvement, adaption tactics, creative solutions,
and global best practices. This demonstrates the thorough strategy used in the
Netherlands and Malawi to comprehend and control flood risk, emphasizing the
significance of various ways and cooperation in reducing flood-related difficulties.

The literature review explores the policy framework that oversees flood risk
management in the Netherlands, emphasizing the institutional arrangements, regulatory
frameworks, and targeted policy interventions that are intended to reduce the danger of
flooding. It also looks at risk assessment techniques, such as risk modeling, vulnerability
analysis, and hazard mapping, which are essential for guiding the creation of policies and
decisions. The assessment discusses the different adaptation tactics used in the
Netherlands, including community resilience projects, infrastructural improvements, and
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nature-based solutions. The participation of stakeholders in the governance of flood risk
management is also covered, outlining the functions of governmental bodies, regional
communities, businesses, and non-governmental groups in cooperative decision-making
processes.

Furthermore, the review compares international best practices in flood risk
management, drawing lessons from other countries and identifying transferable strategies
for enhancing resilience in the Netherlands and Malawi. It also addresses the challenges
and barriers encountered in the implementation of flood risk management policies, such
as funding constraints, conflicting priorities, regulatory complexities, and the need for
effective stakeholder coordination. Innovative approaches and technologies utilized in
flood risk management, including early warning systems, smart infrastructure, and
data-driven decision support tools, are explored as well. It also considers climate change
adaptation strategies integrated into flood risk management policies, emphasizing the
importance of addressing the increasing frequency and intensity of extreme weather
events and their implications for flood risk.

Every node is a country; the size of a node reflects the number of publications
published by that country; the link between two nodes indicates the strength of the
relationship between two countries in terms of bibliographic coupling; the distance
between two nodes indicates the degree of relatedness between the two countries; and the
colors indicate the clusters based on bibliographic coupling to which the countries belong.
The Netherlands has a larger node than other nations engaged in comparable research on
flood risk management, as seen in Figure 8 above. The Netherlands has a sizable advantage
in terms of the number of publications on this subject, according to a bibliometric analysis
done on flood risk management papers from 2001 to 2024. The quantity of scholarly
papers, book chapters, and other works published by Dutch writers and organizations is
indicative of this supremacy. A rising number of publications over the years reflects the
depth of research and policy development in flood risk management conducted in the
Netherlands. The links in the figure indicate that the Netherlands has been a leader in
international efforts to address flood risk management, sharing its expertise and best
practices with other countries. This collaboration has led to the development of new
strategies and the exchange of knowledge.

Fig. 8. Collaboration network between countries in the public policy research towards flood risk
management
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The Netherlands' high number of publications on flood risk management attests to the
nation's dedication to ongoing research and innovation in this field. This ensures that the
nation's flood risk management strategies remain resilient and effective in the face of
changing challenges, and it also makes it a relevant nation for this research, as Malawi, a
developing nation facing flood management challenges, can learn from the Netherlands.

3. Results and Discussion

3.1 Study of benchmark conditions in the Netherlands

The Netherlands, a nation well-known for its tulips and windmills, has a complicated
and lengthy history with water. Much of the area is vulnerable to floods because of its
low-lying topography and closeness to sea level. The Netherlands has created a thorough
flood strategy that is based on two key pillars: prevention and spatial planning, to tackle
this persistent menace (Molenveld and van Buuren, 2019). To physically stop rising waters,
a strong network of dikes, dams, and storm surge barriers is necessary for prevention.
With initiatives like the Delta Plan seeking to guarantee a high degree of flood protection
for the entire nation, the Netherlands is continuously inventing and bolstering these
defenses. Recognizing that total avoidance may not always be achievable, the Netherlands
also places a strong emphasis on spatial design (Lee and Whang, 2020). This entails
managing land use and development with caution, giving higher ground priority when
building, and using flood-resistant building techniques in regions that are vulnerable to
flooding.

The Netherlands serves as a model for flood management worldwide due to its
innovative and effective policies.(Lambrechts et al., 2023). These policies reflect a
proactive and integrated approach to managing water and preventing flood disasters,
combining technological solutions with ecological and spatial planning. The National
Water Plan 2016-2021 in the Netherlands serves as a comprehensive guide for the
country's flood risk management and freshwater supply strategies. (Wuijts et al., 2023). It
outlines specific approaches tailored to water-rich regions like the Rhine-Meuse delta and
coastal areas. At the core of the Dutch strategy lies the Delta Program, an intricate system
of infrastructure including a complex network of dikes, storm surge barriers, sluice gates,
dams, and other protective structures (Britannica, 2022). This program functions through
a collaborative framework involving water management experts, civil society
representatives, and authorities at different government levels. By embracing this inclusive
approach, a diverse range of stakeholders contribute their knowledge and insights to the
development and execution of initiatives aimed at safeguarding the Netherlands from
water-related hazards and bolstering its resilience against potential threats.(van
Doorn-Hoekveld et al., 2022).

The roles and obligations of the federal government, the provinces, district water
boards, and municipalities in water management are outlined in the Water Act of the
Netherlands. (Heer et al., 2004). This strategy is evident in policy domains such as
environment, nature, and spatial planning. (Zeilsta, 2009). The Water Act places a strong
emphasis on integrated water management using the "water system approach," which
takes into account all relationships within water systems, including those between
groundwater, surface water, and quality, as well as those between water, land use, and
water users. (De Lange et al., 2014). Water management in the nation, including an
appropriate supply, wastewater purification, and preventing flooding, is the responsibility
of Rijkswaterstaat and the district water boards. The Netherlands' Water Act is an
important legal document that specifies the specific responsibilities of different
governmental bodies when it comes to managing water resources, addressing issues
related to water, and putting policies into action that will guarantee sustainable water
resource management in the nation. (Environment and Planning Act, 2021).

In the Netherlands, a policy change has been noted, leading to more adaptable and
sustainable measures, including the "Room for Water" policy, which entails giving rivers
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more room to prevent flooding.(Busscher et al., 2019). The shift in policy reflects a broader
trend in addressing flood risk and water management as it emphasizes the importance of
nature-based solutions and innovative approaches to mitigate the impact of flooding. The
"Room for the River" initiative in the Netherlands, for example, focuses on creating
additional space for rivers to prevent flooding, moving away from traditional approaches
to controlling rivers through dams. (van Doorn-Hoekveld et al., 2022). This approach is
flexible and aligns with sustainable adaptation to climate change, demonstrating a shift
towards more holistic and nature-centric strategies for flood prevention and water
management (Edelenbos et al., 2017).

3.2 Study of benchmark conditions in Malawi

Over time, disaster risk management (DRM) and resilience techniques have seen
major changes in Malawi. The Disaster Risk Management Bill of 2023 was passed by the
Malawian Parliament on April 12, 20231. This bill aims to repeal and replace the Disaster
Preparedness and Relief Act of 1991. It seeks to align the law with current developments in
disaster risk reduction, response, and recovery and establishes a National Disaster Risk
Management Committee (National Council for Law Reporting Library, 2023). The Disaster
Risk Management Bill of 2023 comprehensively addresses floods within disaster risk
reduction and response by incorporating key provisions. These include requirements for
flood risk assessments to identify vulnerable areas and assess impacts on communities
and infrastructure, with emphasis on establishing effective early warning systems for
timely evacuation. The bill provides guidelines for flood preparedness encompassing
response plans and supply maintenance, provisions for enhancing infrastructure resilience
such as flood defenses, drainage systems, and water management facilities, stress on
community engagement through awareness-raising and training, and procedures for
post-flood recovery and rehabilitation focusing on damage assessment, aid provision, and
infrastructure reconstruction with resilience in mind.

The Disaster Preparedness and Relief Act of 1991 played a pivotal role in establishing
the framework for Disaster Risk Management (DRM) in Malawi until it was replaced by the
DRM Bill of 2023. This act was instrumental in structuring DRM by instituting key entities
such as the Office of the Commissioner for Disaster Preparedness and Relief and the
National Disaster Preparedness and Relief Committee(GoM Disaster Act, 2014). The
Committee oversaw strategic planning, policy creation, and national disaster response
activity coordination, while the Commissioner's office managed the coordination and
execution of disaster preparedness and relief actions. Under the terms of the 1991 Act,
these organizations played a critical role in guaranteeing a coordinated and successful
approach to disaster management in Malawi.

For Malawi's Early Warning Systems (EWS), the National Disaster Risk Management
Policy (2015) acts as the main legislative foundation(Hollis, 2015). This policy is designed
to address disaster risk reduction comprehensively, emphasizing the significance of
preparedness, mitigation, and early warning mechanisms to minimize the impact of
disasters, including floods. By focusing on proactive measures such as preparedness and
mitigation, the policy aims to enhance the country's resilience to disasters and reduce the
associated risks. The Meteorological Services Act (Cap 74:04) plays a crucial role in
supporting the implementation of EWS in Malawi. This legislation empowers the
Department of Climate Change and Meteorological Services (DCCMS) to collect, analyze,
and disseminate weather data essential for flood forecasting (Venäläinen et al., 2016). By
leveraging the capabilities of the DCCMS, Malawi can access timely and accurate weather
information, enabling authorities to issue early warnings and advisories to communities at
risk of flooding.
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Fig. 9. Illustrations of flood warning issued by DCCMS; adapted from
(Department of Climate Change and Meteorological Services, 2022)

The combination of the National Disaster Risk Management Policy and the
Meteorological Services Act provides a comprehensive framework for disaster risk
reduction in Malawi, with a specific focus on flood preparedness and early warning
systems. By emphasizing the importance of proactive measures, data collection, and
dissemination, these legal instruments aim to enhance the country's capacity to respond
effectively to flood events and minimize the impact on vulnerable populations. An
illustration of the warnings issued by DCCMS in English and local language (Chichewa)
during Cyclone Freddy can be seen in Figure 9.

By combining development and humanitarian activities, the Malawi National
Resilience Strategy (2018–2030) offers a comprehensive strategy to address the persistent
problem of food insecurity in the nation. Providing dependable and customized livelihood
assistance packages to vulnerable households is the cornerstone of this approach (The
Government of Malawi, 2018). The plan, which places a strong emphasis on providing help
consistently, aims to break the cycle of food insecurity and increase the resilience of
communities throughout Malawi. This tactic emphasizes the value of long-term solutions
that address both the pressing needs and the long-term capacities to withstand and
recover from the many stresses and uncertainties associated with food security (Musa et
al., 2024). Regarding tackling issues of food and nutrition security, inclusive resilient
growth for all Malawians, and poverty reduction, the strategy marks a significant turning
point in the country's approach. To interrupt the cycle of food insecurity in Malawi, this
all-encompassing approach combines development and humanitarian actions to give
vulnerable households more consistent help (Pangapanga-Phiri et al., 2022).

The strategy seeks to build a more solid and long-lasting framework for addressing
food insecurity in Malawi by combining development and humanitarian efforts, giving
priority to targeted assistance, and encouraging predictability in aid delivery. It is divided
into four main sections: Human Capacity, Livelihoods, and Social Protection, which covers
consumption support, resilient livelihoods, shock-sensitive social protection, and nutrition;
Resilient Agricultural Growth, which includes sustainable irrigation development, drought
mitigation, agricultural diversification, market development, and strategic grain reserves;
Risk Reduction, Flood Control, and Early Warning and Response Systems, which focuses on
mainstreaming disaster risk management across sectors, flood prevention and control, and
establishing early warning systems; and Catchment Protection and Management (The
Government of Malawi, 2018; Government of Malawi, 2016).

ANDMEJ. 2024, VOLUME 2, ISSUE 1 https://doi.org/10.61511/andmej.v2i1.2024.953

https://doi.org/10.61511/andmej.v2i1.2024.953


Maulana et al. (2024) 14

Malawi has been a signatory to the Hyogo Framework for Action (2005-2015), which
was adopted by the United Nations World Conference on Disaster Reduction. Malawi’s
DRM policy and other policies have been aligned with the Hyogo Framework which aimed
to build the resilience of nations and communities to disasters (Hollis, 2015). Malawi’s
commitment to disaster risk reduction is indeed reflected in its alignment with the Hyogo
Framework for Action (2005-2015). The National Disaster Risk Management Policy of
Malawi is aligned with the Hyogo Framework, emphasizing the need for a systematic
approach to reducing vulnerabilities and risks associated with disasters.

Establishing comprehensive systems for disaster risk identification, assessment, and
monitoring; mainstreaming disaster risk management into sustainable development; and
fostering a culture of safety and resilience are just a few of the priority areas outlined in
the DRM policy that align with the goals of the Hyogo Framework. The creation and
reinforcement of people-centered early warning systems is a crucial aspect of the policy
since it directly addresses the Hyogo Framework's demand for efficient emergency
response and disaster preparedness systems. The strategy also emphasizes lowering
underlying risks, which is consistent with the Hyogo Framework's focus on resolving
disasters' underlying causes to prevent or lessen their effects (GoM, 2010).

3.3 Comparing the positives and constraints of the public policies related to flood
management in the Netherlands and Malawi

A risk-based strategy is used in Dutch flood management, and acceptable safety
requirements are determined for the entire nation. There are numerous benefits to the
public policies that the Dutch administrations have instituted. The Netherlands has
adopted innovative strategies, such as the "room-for-rivers" policy, to enhance its flood
management approach (Klijn et al., 2012). This policy focuses on creating additional space
along major rivers to mitigate flood risks effectively. By allowing rivers to overflow into
designated areas during periods of high-water levels, the "room-for-rivers" policy helps
reduce the probability of floods and promotes a more balanced distribution of risk across
the country (Endendijk et al., 2023). The Netherlands continuously invests in research and
development of innovative flood protection technologies, like multifunctional dikes,
ensuring their systems stay ahead of potential threats (Ministry of Infrastructure and the
Environment & Ministry of Economic Affairs, 2015). This innovative approach not only
enhances the country's resilience to flooding but also demonstrates a proactive and
sustainable method of managing water resources in the face of climate change challenges.

The combined effort of water management specialists, representatives of civil society,
and authorities at different government levels characterize the Dutch approach to flood
risk control (Wiering and Winnubst, 2017). This multi-stakeholder approach emphasizes
how crucial it is to involve a variety of stakeholders in the process of implementing
policies. To provide a comprehensive and inclusive approach to mitigating flood hazards,
the Netherlands fosters collaboration among specialists, community members, and
government officials. In addition to utilizing the knowledge and viewpoints of various
stakeholders, this strategy encourages accountability, openness, and shared responsibility
in tackling the problems caused by floods.

The Netherlands takes a proactive approach to reducing flood risks by emphasizing
both prevention and adaptation in its flood management strategy (Mann, 2022). Initiatives
like the creation of evacuation plans and the promotion of sustainable housing practices
demonstrate the nation's dedication to prevention and readiness. The Netherlands
successfully reduces flood damage and saves lives by giving priority to flood prevention
systems such as strong dikes, dams, and storm surge barriers(Chan et al., 2022). This
proactive approach highlights the nation's commitment to sustainable and successful flood
adaptation and mitigation activities while also enhancing its resistance to floods.

Flood risk management policy in the Netherlands heavily relies on spatial planning,
which directs land-use decisions away from high-risk locations and promotes
flood-resistant building practices in vulnerable zones (Oukes et al., 2022) supported by
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significant investments in flood protection measures, including the construction of dikes,
dams, and storm surge barriers. This proactive strategy encourages long-term resilience to
flood dangers and lowers the possibility of losses from flooding disasters. Through the
implementation of spatial planning strategies that give precedence to resilient
infrastructure and sustainable development, the Netherlands successfully mitigates the
effects of flooding on infrastructure and communities. This deliberate emphasis on spatial
design strengthens the nation's resilience to flood hazards and highlights its dedication to
catastrophe risk reduction and sustainable urban development (Wouw, n.d.).

The measures in spatial planning adopted by the policy in the Netherlands are
expensive to maintain and upgrade, with the costs primarily borne by the government and
taxpayers (Van Alphen, 2016). The necessity of putting in place flood diversion zones and
temporary flood defenses, among other flood mitigation and protection measures, adds to
the cost burden. The Netherlands' limited flood management budget makes it difficult for
the government to finance all the necessary steps to keep the nation safe from flooding.
The high cost of maintaining and updating significant flood prevention systems places a
heavy burden on the nation's budget (Klijn et al., 2015). The trade-offs between flood
protection and other priorities, such as economic development, social welfare, and
environmental protection, present further challenges in effectively allocating resources for
flood management. To ensure the sustainability and efficacy of flood risk management
activities, a comprehensive strategy for managing and financing flood protection systems
is important due to the financial burden that floods inflict (Driessen et al., 2016).

There are ecological concerns when dikes are built and land is reclaimed because
these actions might disturb natural water flows and the habitats of sensitive species (Duc
Tran et al., 2018). Careful design is required to balance environmental sustainability and
flood protection. To maintain environmental sustainability, the effects of massive dike
construction on peak flood levels, flood retention capacity, and the water balance in
particular areas should also be thoroughly evaluated (Ferreira et al., 2022).

Malawi's flood risk management strategy emphasizes how local communities actively
participate in many facets of readiness and response (Chinguwo and Deus, 2022). This
entails including communities in data gathering, training exercises, and warning
distribution to promote a sense of accountability and ownership for reducing the risk of
flooding. In keeping with the larger global emphasis on combining disaster risk reduction
and climate change adaptation, this community-centered strategy aims to protect one
billion people from disasters by 2025. The prioritization of community interaction and
data collecting plays a crucial role in augmenting the precision and efficacy of early
warning systems, hence facilitating more efficient flood risk mitigation (Chinguwo and
Deus, 2022). The use of low-cost technologies and conventional observation techniques
also emphasizes how strategies may be adjusted to settings with limited resources,
guaranteeing that flood risk management measures can be successfully implemented in
resource-constrained places.

Institutional frameworks, such as the DCCMS and Meteorological Services, to
coordinate flood management efforts have been established in Malawi (Osti, 2019). To
implement flood management policies and incorporate them into development plans
across sectors and administrative levels, these frameworks are essential for directing
institutional arrangements and administrative procedures for operations within flood risk
zones and in surrounding areas (Osti, 2019). The institutional frameworks and responses
of the nation are in line with international initiatives and best practices for integrated flood
management, with a focus on capacity building, coordination, and the incorporation of
climate change considerations into development planning and efforts to reduce the risk of
disaster.

The flexibility of Malawi's strategies, using low-cost technologies like rain gauges in
addition to traditional observation methods is essential to guaranteeing that flood risk
control measures may be successfully implemented in resource-constrained locations
(Trogrlić et al., 2019; Chinguwo and Deus, 2022). This flexibility is in line with the more
general focus on organizational capacities that support quick adaptation, making it
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possible to successfully navigate shifting demands and uncertainties. In this context, the
capacity to oversee intricate and interdependent systems involving numerous
stakeholders is crucial, underscoring the necessity of adaptable methods to resource
constraints and environmental circumstances. This adaptability is especially important for
long-term flood risk management plans since uncertainties are a major source of concern
and necessitate the creation of flexible strategic plans that can consider the effects and
inherent unpredictability of flood events.

Malawi is confronted with noteworthy obstacles arising from insufficient financial and
technological means to execute efficacious flood mitigation strategies (Šakić Trogrlić et al.,
2018). The lack of resources makes it difficult for the nation to invest in the knowledge and
infrastructure needed to effectively reduce the risk of flooding. Malawi is also more
vulnerable to flood-related disasters due to a lack of infrastructure, particularly early
warning systems and flood defense systems (Šakić Trogrlić et al., 2022).

The lack of these essential components makes it more difficult for the nation to
respond to flood hazards, putting its citizens in danger of the devastation caused by
flooding and other water-related disasters (Dewa et al., 2023). Malawi's high susceptibility
to climate change also makes the country's already few resources even more vulnerable.
The country's ability to adapt to and recover from flood occurrences is further complicated
by the rising frequency and intensity of floods, which are linked to climate change and
worsen the already severe resource restrictions (Coulibaly et al., 2015). The combination
of scarce resources, inadequate infrastructure, and susceptibility to climate change
highlights the pressing requirement for focused initiatives and assistance to enhance
Malawi's ability to withstand floods and other climate-related issues. Table 1 below
provides a clear comparison of flood risk management strategies in the Netherlands and
Malawi.

Table 1. Flood risk management: Netherlands vs. Malawi
Factors Netherlands Malawi
Flood risk Major rivers like the Rhine and Meuse and

coastal flooding brought on by sea level rise
are the main causes of flooding.

Flooding is caused primarily by
seasonal, severe rainfall on large
rivers, such as the Shire.

Policy focus
A comprehensive approach combining
structural and non-structural measures.
Strong emphasis on long-term planning and
adaptation.

Focus on managing immediate
flood risks with limited resources
and increased emphasis on
community-based approaches in
recent years.

Structural
measures

Extensive network of dikes, levees, and
storm surge barriers. Investment in
flood-resistant infrastructure and building
standards.

Limited hard infrastructure like
dikes. Some localized riverbank
stabilization projects.

Non-structural
measures

Spatial planning regulations to restrict
development in floodplains. Public
awareness campaigns and education
programs on flood preparedness.

Early warning systems using basic
technologies (e.g., rain gauges).
Community-based disaster risk
reduction initiatives.

Investment Large government funding for initiatives to
reduce the risk of flooding. cooperation for
technological improvements with research
institutes.

Limited resources are available to
the government. There is a greater
reliance on foreign funding for
initiatives to mitigate flooding.

Institutional
framework

Clear division of roles and responsibilities
between national and local authorities.
Established flood management agencies
with expertise.

Challenges in governance and
coordination between different
levels of government. Limited
technical capacity for flood risk
management.

There are notable similarities between Malawi and the Netherlands' approaches to
flood management, despite their differing geographic and socioeconomic factors. The
importance of controlling flood risk is firstly acknowledged by both countries, which
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shows that they are aware of the significant social and economic implications that come
with floods. Both counties employ a mix of structural and non-structural measures to
manage and mitigate flood risks effectively. This comprehensive approach encompasses
infrastructure development alongside non-physical strategies such as land-use planning
and policy implementation. Additionally, there is an increasing emphasis on engaging local
communities in flood preparedness and mitigation initiatives, showing the growing
recognition of community involvement as a major component of flood management
strategies. Furthermore, the implementation of early warning systems is increasing in both
countries, enabling timely alerts and responses to potential flood events. Lastly,
international collaboration plays a role in supporting flood risk management efforts in
both Malawi and the Netherlands, potentially involving partnerships with international
organizations and aid from other countries to enhance their flood management
capabilities indicating the importance of global partnerships in addressing complex
challenges related to flooding.

4. Conclusions

Both the Netherlands and Malawi have developed flood management policies tailored
to their specific contexts. The Netherlands excels in preventative measures and
infrastructure, while Malawi emphasizes community engagement and adaptable solutions.
By learning from each other, both nations can improve their flood management strategies.
The Netherlands can explore community-based approaches for wider coverage, while
Malawi can benefit from technological advancements and infrastructure development,
where feasible, to complement its existing strategies. While both the Netherlands and
Malawi have established flood management policies, there's room for improvement. By
learning from each other's strengths and weaknesses, they can build more resilient flood
defenses.

The Dutch government can further integrate ecological considerations into flood
protection strategies. Exploring nature-based solutions and minimizing disruptions to
natural water flows and habitats can ensure long-term environmental sustainability
alongside flood protection. Exploring international partnerships or knowledge-sharing
programs can assist developing nations like Malawi in adopting adaptable and
cost-effective Dutch technologies for flood prevention. Diversifying funding sources
beyond government budgets, such as public-private partnerships or exploring disaster risk
financing instruments, can ensure the long-term financial sustainability of Early Warning
Systems (EWS). Investing in weather monitoring stations, communication networks, and
basic infrastructure maintenance in remote areas is crucial to improve EWS coverage and
effectiveness. The Malawian government can prioritize training programs for local
government staff and community leaders on EWS management, data analysis, and
communication protocols. This fosters local ownership and expertise in managing flood
risks.

A successful flood management strategy requires a multi-pronged approach. By
combining preventative measures, community engagement, technological advancements,
and a focus on long-term sustainability, both the Netherlands and Malawi can create a
safer future for their citizens in the face of flood risks. By fostering stronger collaboration
through knowledge exchange and exploring potential technological adaptations, the
Netherlands and Malawi can learn from each other's approaches. Sharing best practices,
exploring financial sharing mechanisms, and investing in capacity building can
significantly enhance flood preparedness and resilience for both nations.
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