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ABSTRACT  
This study assessed the effectiveness of early warning systems (EWS) in enhancing 

anticipatory action (AA) in flood-prone communities of Traditional Authority Chiwalo in 

Phalombe District, Malawi. Despite the presence of early warning systems, flood impacts 

remain significant, raising concerns about the extent to which warnings translate into 

timely and effective action at the household level. The study aimed to evaluate how EWS 

influence anticipatory actions and contribute to reducing disaster losses. 

A mixed-methods approach was employed, combining quantitative and qualitative 

techniques. Primary data were collected from 44 households through structured 

questionnaires, complemented by Key Informant Interviews (KIIs) and Focus Group 

Discussions (FGDs). Quantitative data were analyzed using descriptive statistics, while 

qualitative data were analyzed thematically to capture community experiences and 

perceptions. 

The findings revealed that early warning systems play a significant role in triggering 

anticipatory actions, with 61.4% of respondents reporting reduced disaster losses after 

acting on warnings. However, 34.1% were uncertain, and 4.5% reported no reduction, 

indicating uneven effectiveness. Key barriers included delayed and unclear 

communication, financial constraints, inadequate infrastructure, and weak institutional 

coordination. These findings suggest that limitations lie not in the existence of EWS, but 

in the effectiveness of the warning-to-action chain. 

The study concludes that while EWS enhance anticipatory action, their effectiveness 

depends on integrated support systems. It recommends strengthening communication, 

anticipatory financing, community capacity, and institutional coordination to improve 

disaster risk reduction outcomes. 
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Chapter 1: Introduction  

1.1 Background  

Climate change is driving a rise in extreme weather worldwide, making robust Early 

Warning Systems EWS and AA critical for protecting lives and livelihoods. Reports from 

the WMO and the UN highlight that floods, storms and heatwaves are becoming more 

frequent and intense, while nearly one-third of the global population particularly in low-

income countries remains without access to effective multi-hazard EWS (WMO, 2024). 

Within this global framework, AA has emerged as a proactive approach that uses pre-

defined triggers based on scientific forecasts to initiate early interventions before hazards 

fully unfold (Fred Branski, 2022; IFRC, 2020).  

Sub-Saharan Africa remains highly vulnerable to climate extremes, where recurrent floods, 

droughts, and storms have eroded livelihoods and development gains. The WMO-led Early 

Warnings for All initiative aims to extend EWS coverage to every person by 2027 (WMO, 

2024). Despite efforts to strengthen meteorological services, last-mile challenges hinder the 

effectiveness of EWS across rural communities in Sub-Saharan Africa. 

Malawi exemplifies the risks facing developing nations. According to the PDNA conducted 

by the Government of Malawi, World Bank, and UNICEF the country has experienced 

over 19 major flood events since the late 1990s, with increasing frequency and 

severity(Malawi, 2019). EM-DAT data show that between 2000 and 2024, floods affected 

more than 3.6 million people, resulting in substantial (Disasters, 2025). Phalombe District 

is one of the most disaster-prone areas in Malawi due to geographical position. Its capacity 

structures, and limited access to financial protection such as insurance exacerbate its 

exposure have increased its susceptibility to flooding (Hallegatte, 2016). To address these 

gaps, AA was piloted in Malawi. AA refers to pre-agreed actions that are automatically 

triggered before a disaster occurs, based on reliable forecasts or risk information, with the 

aim of reducing the humanitarian impact of hazards (Fred et al., 2022). This reflects 

broader findings that while AA reduces disaster impacts globally Malawi lacks fully 

operational, legally binding AA protocols. Against this backdrop, this study assessed the 
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effectiveness of Early Warning Systems in enhancing AA in flood-prone communities of 

Phalombe District, specifically T/A Chiwalo.  

1.2 Problem statement  

Flooding remains a serious threat in Phalombe District, causing repeated loss of life, 

property damage, and disruption of livelihoods. Although the government and partners 

have introduced CBFEWS, their use is still limited (Dickson D. Chinguwo, 2022). A recent 

KAP study in Zomba and Phalombe found that while warnings often reach communities, 

they are not always understood or trusted, reducing their effectiveness in prompting early 

action(GDPC, 2024). Studies at both national and district levels highlight “last-mile” 

challenges such as delayed dissemination, miscommunication, and weak institutional 

support, which undermine EWS and slow the shift toward AA (GDPC, 2024). The impact 

of Cyclone Freddy in 2023 and Cyclone Jude in 2025 further showed that even when 

warnings were issued, communities often failed to act in time (FEWS NET, 2024). Without 

clear knowledge of how EWS work in practice and the barriers to acting on them, reducing 

flood impacts in Phalombe through preparedness will remain a major challenge. It is against 

this background that this study explored how Early Warning Systems enhance AA in flood-

prone communities of Phalombe District, with a focus on T/A Chiwalo.  

1.3 Main Objective 

• To assess the effectiveness of Early Warning Systems in enhancing anticipatory action 

in flood-prone communities of Phalombe District. 

1.4 Specific Objectives 

1. To Analyze the existing Early Warning Systems operating in T/A Chiwalo, 

Phalombe District. 

2. To evaluate the challenges and barriers that limit the effective use of Early 

Warning Systems for anticipatory action. 

3. To evaluate how existing Early Warning Systems influence anticipatory actions 

taken by households and institutions before flood events. 
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1.5 Research Questions 

i. What Early Warning Systems currently exist in T/A Chiwalo, Phalombe District, 

and how are they structured and managed at community and institutional levels? 

ii. What challenges and barriers limit the effectiveness of these Early Warning Systems 

in triggering timely and coordinated anticipatory actions? 

iii. How do the existing Early Warning Systems influence the anticipatory actions 

taken by households and institutions before flood events? 

iv. How are flood forecasts and warnings disseminated to communities in T/A 

Chiwalo? 

v. What types of anticipatory actions do households usually take upon receiving 

warnings 

1.6 Significance of the study 

This study investigated how effective EWS are in prompting anticipatory actions in flood-

prone communities of Phalombe District. It also identified what works well and what needs 

improvement, helping to design better, community-focused systems that encourage timely 

and appropriate action. The study supports Sendai Framework priority number 4. And the 

SDGs (1) through reducing disaster related livelihood loss, (11) by strengthening community 

resilience to floods and (13) through enhancing early warning and climate adaptation 

measures. 

Chapter 2 Literature Review 

Introduction 

The purpose of this literature review was to examine existing scholarship and practice 

surrounding Early Warning Systems (EWS) and Anticipatory Action (AA), with the aim of 

situating the study within wider academic and policy discourse. It explores what has 

already been studied globally, regionally, and nationally; highlights theoretical and 

conceptual frameworks that underpin this research and identifies knowledge and practice 

gaps that justify the present focus on Phalombe District, Malawi. 

Theoretical and Conceptual Framework 
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The conceptual framework was based on the reviewed literature. 
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their food security and reduce displacement (WFP, 2022; IFRC, 2023). However, critical 

reviews argue that many of these successes are donor-driven and resource-intensive, raising 

doubts about their scalability in weaker institutional environments like Sub-Saharan Africa 

(Coughlan de Perez et al., 2019). This duality points to AA’s methodological strength its 

rigorous, data-driven design while also exposing its vulnerability in fragile, resource-poor 

settings like Malawi. 

The Sendai Framework for Disaster Risk Reduction (2015–2030) provides the global policy 

backdrop, Its Priority 1 and Priority 4 (UNDRR, 2015). Importantly, Sendai promotes 

people-centered, inclusive, multi-hazard EWS, directly supporting this study’s concern with 

bridging technical and social dimensions. However, the Framework has faced substantive 

critiques from different author such as Piñeros & Julián (2020) argue that Sendai is 

dominated by a technocratic logic that foregrounds technical fixes while neglecting the 

socio-political roots of vulnerability (Piñeros & Julián , 2020). 

Globally, EWS are widely acknowledged as a cornerstone of disaster risk reduction. 

Countries with mature multi-hazard systems consistently report fewer disaster-related 

fatalities (UNDRR & WMO, 2023). Yet, the literature emphasizes that technical forecasting 

alone is a necessary but insufficient condition for effective risk reduction. The UNDRR 

model’s four pillars are broadly accepted, but evidence reveals that warnings do not 

automatically translate into protective action unless embedded in people-centered 

communication, financing, and institutional mechanisms (De Perez et al., 2015). AA has 

therefore emerged as a complementary approach, designed to bridge the “warning-to-

action” gap. Evaluations of AA measures in Bangladesh demonstrate that timely 

disbursement of resources improves household food security and reduced reliance on 

emergency relief during floods (WFP, 2022). Similarly, in the Philippines, the pre-

distribution of shelter kits ahead of typhoon and Monson rains minimized displacement 

and property damage (IFRC, 2023). However, several scholars problematize the 

transferability of these successes. Coughlan de Perez et al. (2015) argue that many AA pilots 

are conducted in contexts with high levels of donor and technical support, raising concerns 

about their replicability in weaker institutional environments. This critique manifests in two 
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recurrent challenges: first dependence on external financing and two limited 

institutionalizations of trigger protocols at the national or district level (De Perez et al., 

2015). FAO (2021) further notes that most pilot evaluations, often using before/after or 

case-study designs, capture short-term benefits but rarely demonstrate long-term 

sustainability or cost-effectiveness at scale (FAO & WFP, 2023). Recent reviews of OCHA-

facilitated pilots in Somalia, Ethiopia, and Bangladesh confirm these systemic challenges. 

Chaves-Gonzalez et al. (2022) highlight persistent difficulties in designing reliable triggers 

due to data limitations, as well as operational bottlenecks in fund disbursement and 

procurement (ChavesGonzalez et al., 2022). Tye & I. Suarez (2021) adds that scaling AA 

requires mindset shifts and long-term institutional commitment, emphasizing the need for 

coordination across Resident Coordinators, national disaster platforms, and inter-cluster 

systems (Tye & I. Suarez, 2021).  

The global evidence bases both motivates and cautions the current research. It motivates 

by showing that AA, when effectively embedded in EWS, can reduce humanitarian impacts 

and costs. It cautions by demonstrating that pilot successes elsewhere often rely on donor 

resources, may not scale, and frequently neglect equity and long-term sustainability.  

EWS and AA in Sub-Saharan Africa 

In Sub-Saharan Africa, climate change has intensified the occurrence of floods, droughts, 

and storms, eroded livelihoods and reversing hard-won development gains (WMO, 2024). 

Despite increasing investments in meteorological infrastructure, largely donor-supported, 

last-mile challenges persist. Warnings frequently arrive late, are couched in inaccessible 

technical language, or omit clear, actionable steps for households and communities ( Tall 

et al., 2018). In Malawi, recent innovations reveal both opportunities and limits: 

integrating local knowledge with formal early warning systems can enhance trust and 

responsiveness, showing that hybrid models may strengthen community buy-in and action. 

( Nigussie et al., 2025). Similarly, AA in West suggests that anticipatory cash transfers and 

pre-positioned relief can reduce humanitarian costs and bolster household preparedness. 

Yet, these pilots remain donor-dependent and small in scale, prompting questions about 

long-term sustainability and formal institutionalization. (FAO & WFP, 2023). Van Aalst et 
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al. (2008) argue that while technological forecasting capacity has improved, weak 

governance and coordination mechanisms often prevent warnings from translating into 

meaningful action. Coughlan de Perez et al. (2015), further note that without national 

ownership and legal frameworks, AA risks remaining a donor-driven experiment rather 

than a systemic solution (De Perez et al., 2015). A related critique concerns financing: even 

where triggers are established, slow fund disbursement and bureaucratic bottlenecks limit 

timely action (ChavesGonzalez et al., 2022). This highlights a gap between the technical 

provision of warnings and their social reception. 

Flood Risk in Malawi 

Malawi exemplifies the intersection of geographic vulnerability and socio-economic 

fragility. Most of its population resides in floodplains and relies on rain-fed agriculture, 

placing them precariously close to natural hazards. The country has endured over 19 major 

flood events since the 1990s, affecting more than 3.6 million people between 2000 and 

2022 (Government of Malawi, 2019; EM-DAT, 2025). Catastrophic events such as the 1991 

Phalombe flash floods, Cyclone Idai (2019), and Cyclone Freddy (2023) underscore the 

recurring, devastating impacts of floods on vulnerable communities (Unicef, 2025).The 

DCCMS with support from the CREWS initiative, has enhanced forecasting infrastructure 

using tools like ENACTS and Maproom (DCCMS, 2024). Chinguwo and Deus (2022) 

conducted an assessment of CBEWS across southern region, they found that river gauge 

systems, though present at both national and community levels, suffer from poor linkage, 

bureaucratic delays, and lack of CPCs, making warnings often late and ineffective. The 

study highlights that while the systems exist, failures outweigh successes in translating 

warnings into action (Dickson D. Chinguwo & Dorothea Deus, 2022) 

Summary And Research Gap  

Existing literature supports pairing EWS with AA to mitigate disaster impacts, but notable 

gaps remain in Malawi. Much evidence comes from short-term, donor-funded pilots, 

raising concerns about scalability and sustainability. In Malawi, technical forecasting has 

improved, yet empirical research on how rural households in high-risk districts particularly 
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Phalombe (T/A Chiwalo) receive, interpret, and act upon warnings is limited. Institutional 

bottlenecks further impede translating national policies into timely local action. 

Global recognition of EWS and AA does not guarantee effectiveness in Malawi, where 

coordination, communication, and local ownership are often weak. Many studies 

emphasize technology at the expense of community-level processes that determine action. 

This research seeks to bridge the “warning-to-action”. The expected contribution is 

actionable guidance for improving the design, dissemination, and uptake of EWS and AA, 

strengthening district-level resilience. 

Chapter 3: Methodology 

3.1 Research Design 

This study adopted a mixed-methods approach to assess the effectiveness of early warning 

systems (EWS) in enhancing anticipatory action (AA) in T/A Chiwalo, Phalombe District. 

Household surveys generated quantitative evidence on awareness, access, and responses 

to warnings, while KIIs and FGDs provided qualitative insights into institutional 

coordination, perceptions, and barriers within the warning-to-action chain. 
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Figure 2: showing Research design  

3.2 Site Selection  

The research was conducted in Traditional Authority (T/A) Chiwalo, located in Phalombe 

District, one of the most disaster-prone areas in Malawi. The district’s steep terrain, 

proximity to river systems, and dependence on subsistence farming expose it to recurrent 

hazards such as floods. According to IFPRI (2019), Phalombe has had the highest poverty 

incidence in Malawi (83.2%), with fragile infrastructure that compounds disaster risks. Its 

history of devastating floods including the 1991 Napolo disaster, Cyclone Idai in 2019, 

Cyclone Freddy in 2023 and Cyclone Jude 2025 makes it a suitable case study area for the 

research.  

 

figure 3: showing area study map  

3.3 Target Population 

The study focused on households in flood-prone communities of T/A Chiwalo. Household 

heads available at the time of the survey were targeted, provided they had experienced 



19 
 

one or more of the recurrent disasters affecting the area. Participants were selected across 

different age groups, gender, socio-economic status, and disability categories to capture 

diverse perspectives. 

3.4 Sampling and Sample Size 

The study employed stratified random sampling that ensured representation across 

demographic and socio-economic groups (e.g., age, gender, income levels, and community 

roles). This method reduced bias and ensured that results are generalizable to the wider 

community. The sample size was calculated using Taro Yamane’s formula (1967): 

𝑛 =
𝑁

1 + 𝑁(𝑒)2
 

Where: 

• n = sample size 

• N = total population 

• e = margin of error (15%) 

For T/A Chiwalo’s population of 43,933. According to 2018 national censors’ data (NSO, 

2018): 

𝑛 =
43933

1 + 43933(0.15)2
 

 n=44 (to the nearest whole number)  

A sample size of 44 households was obtained. Although the sample size was relatively 

small, it was considered adequate for an exploratory study given time and resource 

constraints e.g. financial resources  

3.5 Data collection  

The study utilized both primary and secondary data sources. Primary data were collected 

through household surveys, 6 Key Informant Interviews (KIIs), and 5 Focus Group 

Discussions (FGDs). Household surveys targeted heads of households in flood-prone areas 

using random sampling to ensure representation across gender, age, and socio-economic 
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characteristics. KIIs were conducted with officials from the Area disaster risk management 

committee (ADRMC) and Malawi red cross society, FGDs involved men, women, and 

youth using a participatory approach. Secondary data was obtained from Post-Disaster 

Needs Assessments (PDNAs), district reports, and publications from UN agencies and 

NGOs.      

3.6 Data Analysis 

The collected data were analyzed using both quantitative and qualitative approaches. 

Quantitative data obtained from household surveys were processed using Kobo Toolbox 

and Microsoft Excel. Descriptive statistics, including frequencies and percentages, were used 

to summarize patterns of early warning system awareness, communication channels, and 

anticipatory actions taken by households. Qualitative data from Key Informant Interviews 

(KIIs) and Focus Group Discussions (FGDs) were transcribed and analyzed thematically. 

Responses were grouped into key themes such as communication challenges, resource 

constraints, institutional gaps, and infrastructure limitations to provide deeper insights into 

the effectiveness of anticipatory actions. 

Triangulation was employed by comparing findings from different data sources to enhance 

the validity and reliability of the results. 

 

3.7 Data Presentation 

Quantitative results were presented using tables, charts, graphs, and percentages to 

enhance clarity and interpretation. Pie charts and bar graphs were used to illustrate 

proportions of responses. Qualitative findings were presented narratively and organized 

into themes based on participants’ experiences and perceptions. 

3.8 Ethical Considerations 

Ethical approval was obtained from the Malawi University of Science and Technology 

(MUST) Research Ethics Committee under the Ndata School of Climate and Earth Sciences. 

Local approval was also obtained from the Group Village Head in T/A Chiwalo. 

Participants were informed about the purpose of the study, the voluntary nature of 
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participation, and their right to withdraw at any time. Informed consent was obtained 

prior to participation. Confidentiality was strictly maintained, and data were used solely 

for academic purposes. 
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CHAPTER 4: RESULTS AND DISCUSSION 

4.1 Introduction 

 

This chapter presents the results of the study in relation to the research objectives, 

beginning with the most significant findings and supported by statistical and thematic 

analysis. 

4.2 Socio-Demographic Characteristics of Respondents 

A total of 44 respondents participated in the study. Their socio-demographic 

characteristics are summarized as follows: 

 

4.2.1 Age distribution 

The majority of respondents (34.1%) were aged between 26–35 years, followed by 

those aged 18–25 (27.3%) and 36–45 (18.2%). Smaller proportions were observed in 

the 46–60 (13.6%) and over 60 (6.8%) age groups, as Illustrated in the table 1. 

Table 1: Showing age distribution 

 

4.2.2 Gender Distribution 

 Out of the 44 respondents, 26 (59.1%) were male while 18 (40.9%) were female. 

Gender  Frequency (44) Percentage (%) 

Male 26 59.1 

Female 18 40.9 

Table 2: Showing gender distribution 

Age Group  Frequency (n= 44) Percentage % 

 26–35 15 34.1 

18–25 12 27.3 

36–45 8 18.2 

46–60 6 13.6 

60+ 3 6.8 
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Figure 4: Showing age group distribution by gender 

4.2.3 Main Source of Livelihood 

The findings show that business is the main source of livelihood for the largest proportion 

of respondents (36.36%), followed by casual labour (27.27%) and farming (25.0 %), 

while only a small proportion are formally employed (11.36%) as illustrated in table 3. 

This indicates that the majority of respondents rely on informal and climate-sensitive 

livelihoods, which may limit their capacity to respond effectively to early warning 

messages. This reliance on informal livelihoods increases household vulnerability and 

reduces the ability to implement anticipatory actions such as evacuation or asset protection, 

thereby affecting the effectiveness of early warning systems. 

Sources of 

livelihood  

Frequency (N=44) percentage (%) 

Business 16 36.36 

Casual labour 12 27.27 

Farming 11 25.0 

Formal 

employment 

5 11.36 

Table 3: show main sources of income  

4.2.4 Exposure to flood hazards 

A large majority of respondents (81.8%) reported that their households had been 

affected by floods represented by figure 5.  
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Figure 5: Affected community members  

4.2.5 Awareness and Existence of Early Warning Systems in the 

Community  

The findings in figure 6 indicate that 56.8% of respondents were aware of early warning 

systems, while 43.2% were not aware. Indicating that although a majority of households 

have access to early warning information, a substantial proportion of the population 

remains excluded from these systems. This gap in awareness highlights limitations in the 

reach and effectiveness of early warning dissemination, which may undermine the ability 

of all households to take timely and appropriate anticipatory action. 

 

Figure 6: shows an awareness pie chart  
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4.2.6 Identified Early Warning System  

The findings indicate that river gauges are the most commonly identified early warning 

system in the community, with the majority of respondents who were aware of EWS 

recognizing them followed by DCCMS weekly reports, and lastly by information from 

community members. As illustrated in Figure 7. 

Figure 7: EWS present 

4.2.7 Channels Used to Receive Warnings 

The results show that information from mobile phone sms are the most common 

channels (41% each), followed by radio (30%) and disaster committees (16%). NGOs 

and neighbours play a smaller role (7% each). 

Channel  Frequency (44) percentage 

Mobile phone SMS 18 41% 

Radio 13 30% 

NGOs 7 16% 

Community leaders 3 7% 

Neighbors 3 7% 

Table 4: channels present  

 

EWS identified 

River gauges DCCMS weekly Reports Community members
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Figure 7: channels used for communication  

4.2.8 Dissemination Methods 

The main method of dissemination is through megaphones (57%), followed by phone 

messages (34%), while community meetings (7%) and door-to-door communication 

(2%) are less common. 

Channel of communication  Frequency  Percentage  

Megaphones 25 57% 

Phone messages 15 34% 

Community meetings 3 7% 

Door-to-door 

communication 

1 2% 

Table 5: channels of communication  
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Figure 8: dissemination channel  

4.2.9 Barriers to Receiving Warnings 

The most significant barrier identified is language barriers (48%), followed by lack of 

communication tools (20%) and lack of clear instructions (16%). Other challenges include 

false alarms (9%), late information (5%), and lack of trust (2%). 

Barrier  Frequency  Percentage  

Language barriers 21 48% 

Lack of communication 

tools 

9 20% 

Lack of clear instructions 7 16% 

False alarms 4 9% 

Late information 2 5% 

Lack of trust 1 2% 

Table 8: barriers to receiving EWS 

4.3 Anticipatory Actions Taken  

The findings indicate that the most common anticipatory action taken by respondents is 

evacuating family members (43%), followed by moving household assets (23%) and 

relocating livestock (14%). Other actions include preparing food supplies (11%) and 

harvesting crops early (7%), while only 2% reported taking no action. 

Anticipatory Action  Frequency  Percentage  

Evacuate family members 19 43% 

Move household assets 10 23% 

Move livestock 6 14% 

Dissemination channels

Megaphones Phone messages

Community meetings Door-to-door communication
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Prepare food supplies 5 11% 

Harvest crops early 3 7% 

Do nothing 1 2% 

 Table 9: AA taken  

4.3.1 Perceived Effectiveness of Early Warning Systems in Reducing 

Flooding Impacts 

These findings provide direct evidence in relation to the research problem, which 

highlighted that although early warning systems exist in Phalombe District, their 

effectiveness in triggering timely and appropriate anticipatory action remains limited. 

While a majority of respondents reported reduced losses, the presence of uncertainty and 

non-reduction of damage indicates that early warning systems do not consistently translate 

into effective action at the household level. The study demonstrated that 61.4% of 

respondents who took anticipatory action reported reduced disaster losses, indicating that 

early warning systems have a measurable impact at the household level. However, 34% 

were uncertain about the extent of loss reduction, while 4.5% indicated no reduction in 

damage, highlighting variability in outcomes.  

 

Figure 9: Effectiveness of EWS in Reducing Disaster Losses 
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These findings provide evidence in support of the research problem, which highlighted 

that although early warning systems exist, their effectiveness in triggering timely and 

appropriate anticipatory action remains limited. 

4.3.2 Statistical Analysis of Relationships Between EWS and 

Anticipatory Action 

4.3.2 Correlation Analysis 

To further strengthen the analysis, a correlation analysis was conducted to assess the 

relationship between awareness of early warning systems and household preparedness.      

The results revealed a strong positive relationship (r = 0.84). Figure 10 indicates that 

households with awareness of early warning systems had significantly higher levels of 

preparedness compared to those without awareness. Households with awareness of early 

warning systems were more likely to undertake anticipatory actions before flood events 

occurred. This demonstrates that access to early warning information strongly influences 

preparedness behavior, although additional socio-economic and institutional factors may 

also affect preparedness outcomes. Households with awareness of early warning systems 

were more likely to undertake anticipatory actions. This demonstrates that access to early 

warning information plays a role in influencing preparedness behavior, although the 

relationship is not strong, suggesting the influence of additional factors. 

 

Figure 10: correlation bar chart of preparedness by awareness of EWS  
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4.3.3 Interpretation of Statistical Findings 

The statistical analysis establishes a sequential relationship in which awareness of early 

warning systems influences preparedness, which in turn contributes to reduced disaster 

losses. This confirms that early warning systems operate indirectly through preparedness 

mechanisms. However, the moderate strength of these relationships indicates that early 

warning systems alone are insufficient, and their effectiveness depends on the strength of 

the entire warning-to-action chain. 

4.4Thematic Analysis of Community Experiences and Suggestions  

In addition to the quantitative findings, qualitative from the KII and FGDs data were 

analyzed thematically to provide deeper insights into community experiences and 

perceptions regarding the effectiveness of anticipatory actions. 

Theme  Key issue  Implication for EWS 

Effectiveness 

Communication Issues 

Unclear messages 

Language barriers 

Delayed warnings 

Poor communication 

weakens the last-mile 

delivery of warnings, 

limiting the ability of 

households to take timely 

and appropriate 

anticipatory action. 

Resource Constraints 
Limited financial capacity - 

Inability to secure assets 

Anticipatory action 

depends not only on 

information but also on the 

capacity to act, meaning 

vulnerable households 

remain at risk despite 

receiving warnings. 

Institutional Gaps 

Weak coordination  

Delayed response from 

authorities  

Limited committee 

presence 

Weak institutional 

structures reduce trust and 

reliability of early warning 

systems, affecting 

community response 

behavior. 

Capacity and Training 

Limitations 

Lack of awareness on 

actions  

Limited training  

Weak community 

preparedness 

Without proper training, 

warnings do not effectively 

translate into action, 

reducing the overall impact 

of EWS. 

Infrastructure Limitations 
Poor road networks  

Unsafe relocation areas 

Infrastructure is a critical 

enabler of anticipatory 
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(use of school buildings) action; without it, exposure 

to flood risk remains high. 

Community Suggestions for 

Improvement 

Use local languages 

Provide timely warnings 

Offer financial/logistical 

support  

Strengthen committees 

Improve training  

Build shelters 

Incorporating community-

driven solutions can 

enhance the effectiveness, 

inclusiveness, and 

sustainability of early 

warning systems. 

 

4.4.1 Experiences of Failed Anticipatory Action Interventions 

The thematic analysis of responses from T/A Chiwalo reveals that while early warning 

systems are present, their ability to translate into effective anticipatory action is significantly 

constrained by interconnected challenges related to communication, resources, 

infrastructure, and system reliability. A critical failure identified was the inability of 

households to evacuate despite receiving warnings through channels such as SMS, 

megaphones, and community networks. The absence of safe and accessible evacuation 

shelters forced many households to remain in high-risk areas, highlighting a gap between 

warning dissemination and practical response capacity. This is particularly concerning given 

that 81.8% of respondents had experienced flooding, yet structural preparedness remains 

inadequate. Financial constraints further compounded this challenge, as households lacked 

the means to reinforce homes, relocate assets, or arrange transport, reflecting the 

vulnerability associated with reliance on informal livelihoods such as farming, casual 

labour, and small businesses. 

In addition, the effectiveness of anticipatory actions was undermined by unreliable 

forecasts, delayed warnings, and unclear messaging. Respondents reported that agricultural 

strategies such as early planting often failed due to unpredictable rainfall, weakening trust 

in forecast-based decisions. Similarly, technical failures in warning systems and late 

dissemination reduced the time available for meaningful preparation. Communication 

barriers, including language limitations and lack of actionable guidance, led to 

misinterpretation, resulting in delayed or inappropriate responses. Furthermore, support 

mechanisms such as cash transfers and pre-positioned resources were insufficient to sustain 

preparedness efforts throughout disaster periods. Collectively, these findings reveal that 

the effectiveness of early warning systems in T/A Chiwalo is not determined by their 

presence alone, but by the strength of the entire warning-to-action chain, where gaps in 

communication, capacity, and infrastructure continue to limit the realization of reduced 

disaster impacts. 
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4.4.2 Suggestions for Improving and leveling Up Anticipatory 

Actions 

Respondents in T/A Chiwalo proposed a range of context-specific strategies to enhance the 

effectiveness of anticipatory actions, reflecting their direct experiences with flood hazards 

and early warning systems. A central recommendation was the need to strengthen 

community-level capacity building, as many respondents indicated that although warnings 

are received, there is limited understanding of how to interpret and act on them. They 

emphasized the importance of regular training through local structures such as village civil 

protection committees to improve preparedness, evacuation planning, and risk reduction 

practices. In addition, improving communication systems was identified as critical, with 

respondents calling for warning messages to be delivered in local languages and 

accompanied by clear, actionable guidance. Strengthening informal communication 

networks, including community leaders and neighbors, was also seen as essential for 

improving last-mile delivery. 

Furthermore, respondents highlighted financial constraints as a major barrier to effective 

anticipatory action, recommending increased and timely cash transfers to enable 

households to reinforce homes, secure assets, and evacuate safely. Strengthening 

institutional coordination between district authorities, NGOs, and community structures 

was also emphasized as a means of improving the reliability and timeliness of warning 

dissemination and response. Finally, respondents underscored the importance of 

integrating indigenous knowledge with scientific forecasts to enhance trust, accuracy, and 

local relevance of warning systems. Overall, these findings suggest that improving 

anticipatory action in T/A Chiwalo requires a holistic, community-centered approach that 

simultaneously addresses communication, capacity, resources, institutional coordination, 

and contextual relevance. 

The findings of this study confirmed the research problem that, despite the presence of 

early warning systems in T/A Chiwalo, their effectiveness in enhancing anticipatory action 

is constrained by multiple factors. While early warning systems contributed to reduced 

disaster losses for a majority of respondents, challenges related to communication, financial 

capacity, institutional coordination, and infrastructure limit the consistent translation of 

warnings into action. This demonstrates that the effectiveness of early warning systems 

depends not only on their availability but on the strength of the entire warning-to-action 

chain. 
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4.4.3DISCUSSION OF FINDINGS 

4.4.4 Introduction 

This chapter discusses the key findings of the study in relation to the research objective of 

assessing the effectiveness of early warning systems (EWS) in enhancing anticipatory action 

in flood-prone communities of T/A Chiwalo in Phalombe District. The discussion integrates 

both quantitative and qualitative findings and interprets them within the broader context 

of disaster risk management. 

4.4.5 Effectiveness of Early Warning Systems in Enhancing 

Anticipatory Action 

This study found that early warning systems contribute to anticipatory action, with 61.4% 

of respondents reporting reduced disaster losses after acting on warnings. This suggests that 

early warning systems are effective in creating opportunities for households to take 

protective measures before flood events occur. However, the presence of 34.1% of 

respondents who were uncertain, and 4.5% who reported no reduction, indicates that 

effectiveness is uneven and not guaranteed. 

This variation can be explained by the fact that early warning systems primarily provide 

information rather than capacity to act. While warnings may be received, their 

effectiveness depends on whether households can interpret them correctly, trust them, and 

mobilize the necessary resources within the available time. In this study context, delays in 

communication, financial constraints, and lack of infrastructure reduce the ability of 

households to translate warnings into effective action. 

These findings are consistent with Coughlan de Perez et al. (2015), who argue that early 

warning systems only reduce disaster impacts when they are linked to anticipatory action 

mechanisms (De Perez et al., 2015). Similarly, UNDRR and WMO (2023) emphasize that 

early warning systems are necessary but, insufficient for disaster risk reduction on their 

own, as effectiveness depends on the integration of communication, preparedness, and 

response capacity (UNDRR & WMO, Global Status of Multi-Hazard Early Warning 

Systems, 2023). 

However, this study extends these findings by demonstrating that even when anticipatory 

actions are taken, their outcomes vary significantly. This supports the critique by FAO and 

WFP (2023) that many anticipatory action interventions show short-term success but face 

limitations in sustainability and effectiveness at scale (FAO & WFP, 2023). Additionally, 

Chaves-Gonzalez et al. (2022) highlight that delays in resource mobilization and 
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operational bottlenecks often reduce the effectiveness of anticipatory actions 

(ChavesGonzalez et al., 2022). 

In contrast, studies from Bangladesh and the Philippines WFP  2022 and IFRC 2023 report 

stronger effectiveness of anticipatory action, largely due to higher levels of institutional 

support and pre-positioned resources (WFP, 2022; IFRC, 2023). The difference in findings 

can be attributed to contextual factors, as those settings benefit from stronger financing 

mechanisms and institutional coordination compared to Malawi. This suggests that the 

moderate effectiveness observed in T/A Chiwalo reflects systemic constraints rather than 

failure of early warning systems themselves. 

4.4.6 Influence of Communication on EWS Effectiveness 

This study found that communication is a critical factor influencing whether early warning 

systems lead to effective anticipatory action. Although multiple communication channels 

were used, respondents reported challenges including language barriers, delayed warnings, 

and lack of clear instructions. 

This suggests that the effectiveness of early warning systems depends not only on the 

transmission of information but also on its clarity, timing, and usability. When warning 

messages are unclear or delayed, households are unable to interpret risks correctly or take 

timely action. In this study, communication failures directly contributed to uncertainty in 

outcomes and reduced effectiveness of anticipatory action. 

These findings align with Tall et al. (2018), who found that climate information services in 

Africa often fail to influence behavior due to poor communication and lack of user-friendly 

messaging ( Tall et al., 2018). Similarly, WMO (2024) reports that last-mile communication 

remains one of the weakest components of early warning systems globally (WMO, State 

of the Climate in Africa , 2024). 

Furthermore, Nigussie et al. (2025) demonstrate that integrating local knowledge into 

early warning systems improves understanding and trust, suggesting that communication 

must be context-specific to be effective. This supports the findings of this study, where 

respondents relied heavily on informal channels such as neighbors, indicating gaps in 

formal communication systems ( Nigussie et al., 2025). 

However, unlike studies that emphasize technological solutions, this study highlights that 

communication challenges are largely social and institutional rather than technical. This 

supports the critique by Piñeros and Julián (2020), who argue that disaster risk frameworks 

often overemphasize technical solutions while neglecting social dimensions of vulnerability 

(Piñeros & Julián , 2020). 
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4.4.7 Role of Household Capacity in Influencing Anticipatory 

Action 

The study found that household capacity significantly influences the ability to act on early 

warning information. Many respondents relied on informal and climate-sensitive 

livelihoods, limiting their financial capacity to implement anticipatory measures. 

This indicates that early warning systems alone cannot ensure effective anticipatory action. 

Instead, they must be supported by household-level capacity, including access to financial 

resources, transport, and safe shelter options. In this study, even when warnings were 

understood, lack of resources prevented households from acting effectively. 

This finding supports Hallegatte (2016), who argues that poverty is a key determinant of 

disaster vulnerability, as low-income households are less able to invest in risk reduction 

measures (Hallegatte S. , shock waves: managing the impacts of climate change on poverty, 

2016). Similarly, Van Aalst et al. (2008) emphasize that adaptive capacity is critical for 

effective disaster response (Aalst et al., 2008). 

Additionally, FAO (2021) highlights that anticipatory action programs are more effective 

when households have access to financial support mechanisms such as cash transfers (FAO 

& WFP, 2023). This contrasts with the situation in T/A Chiwalo, where such support is 

limited, explaining the weaker outcomes observed. 

4.4.8 Institutional and Infrastructure Constraints 

The study found that institutional coordination and infrastructure limitations significantly 

affect the effectiveness of early warning systems. Weak coordination, delayed response, 

and lack of evacuation shelters were identified as key barriers. 

This suggests that even when early warning systems function effectively at the technical 

level, their impact is constrained by institutional and structural weaknesses. For example, 

evacuation is not feasible without safe shelters, and delays in institutional response reduce 

trust in warning systems. 

These findings align with Chinguwo and Deus (2022), who found that community-based 

early warning systems in Malawi are often undermined by weak institutional linkages and 

delays in information flow (Dickson D. Chinguwo, 2022). Similarly, Chaves-Gonzalez et 

al. (2022) highlight operational bottlenecks as a key challenge in anticipatory action 

implementation (ChavesGonzalez et al., 2022). 

However, this study further demonstrates that these institutional weaknesses directly affect 

household-level outcomes, creating a disconnection between warning dissemination and 
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action. This supports Tye and Suarez (2021), who argue that effective anticipatory action 

requires strong coordination across institutions and governance systems. 

4.4.9 Integrated Interpretation of Findings 

The findings of this study demonstrate that early warning systems operate within a complex 

system where multiple factors interact to determine outcomes. While correlation results 

show that awareness influences preparedness, these relationships are moderate rather than 

strong. 

This indicates that early warning systems function as an enabling mechanism, rather than a 

standalone solution. Their effectiveness depends on communication clarity, household 

capacity, institutional coordination, and infrastructure availability. 

This supports the broader literature which argues that disaster risk reduction requires a 

systems-based approach (UNDRR, 2015; WMO, 2024). The study therefore confirms that 

the “warning-to-action” gap is not a failure of early warning systems alone, but a reflection 

of broader structural and socio-economic constraints. 

4.5.0 Implications for Improving EWS Effectiveness 

The findings suggest that improving the effectiveness of early warning systems requires: 

Strengthening communication systems, enhancing community capacity through training 

increasing financial support mechanisms, improving institutional coordination and 

investing in infrastructure such as evacuation shelters  

These measures would strengthen the entire warning-to-action chain and improve the 

ability of households to respond effectively to flood risks. 

4.5.1 Policy Implications  

The findings of this study have significant policy implications for strengthening early 

warning systems (EWS) and anticipatory action (AA) in Malawi, particularly within the 

framework of the Malawi Disaster Risk Management Act and the Sendai Framework for 

Disaster Risk Reduction. 

Firstly, the study highlights the need to operationalize people-centered early warning 

systems, as emphasized under Priority 4 of the Sendai Framework, which focuses on 

enhancing disaster preparedness for effective response. While the Malawi DRM Act (2023) 

provides for the establishment of coordinated disaster risk management structures, the 

findings reveal that gaps persist in translating warnings into effective community-level 

action. This suggests that policy implementation should go beyond dissemination of 

warnings to ensure that communities have the capacity, resources, and guidance required 
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to act. Strengthening the “last-mile” component of early warning systems should therefore 

be prioritized within national and district-level DRM strategies. 

Secondly, the study underscores the importance of anticipatory action financing, which 

aligns with the Sendai Framework’s emphasis on reducing disaster risk through proactive 

investment. Although the Malawi DRM Act (2023) establishes institutional frameworks for 

disaster management, it provides an opportunity to further integrate forecast-based 

financing and contingency funding mechanisms. The findings show that financial 

constraints significantly limit household response, indicating that policies should 

institutionalize early action financing instruments such as pre-arranged cash transfers to 

enable timely preparedness at the community level. 

Thirdly, the findings point to institutional coordination challenges, which relate directly to 

Sendai Framework Priority 2 on strengthening disaster risk governance. The Malawi DRM 

Act (2023) mandates coordination through structures such as the Department of Disaster 

Management Affairs (DoDMA). However, the study reveals gaps in coordination and 

communication between these structures and communities. This suggests a need for policy 

emphasis on clearly defined roles, accountability mechanisms, and improved vertical and 

horizontal coordination to ensure efficient warning dissemination and response. 

Fourthly, the study highlights critical infrastructure deficits, particularly the lack of 

evacuation shelters and reliable communication systems. This aligns with Sendai 

Framework Priority 3, which calls for investing in disaster risk reduction for resilience. The 

Malawi DRM Act (2023) provides a framework for resilience-building, but the findings 

suggest that greater policy focus is needed on targeted investments in high-risk areas such 

as Phalombe. Infrastructure development should prioritize evacuation facilities, transport 

accessibility, and communication systems that support effective anticipatory action. 

Additionally, the study emphasizes the need for capacity building and community 

engagement, which are central to both the Malawi DRM Act (2023) and the Sendai 

Framework. The findings indicate that limited understanding of warning messages reduces 

effective response. Policies should therefore strengthen continuous training of VDRMC and 

communities, ensuring that early warning information is actionable and context-specific. 

Finally, the findings support the integration of indigenous knowledge with scientific early 

warning systems, consistent with the Sendai Framework’s emphasis on inclusive and locally 

relevant approaches. Policymakers should promote hybrid systems that combine local 

environmental knowledge with formal forecasting to improve trust, accuracy, and uptake 

of warnings at the community level. 

Overall, this study demonstrates that achieving effective early warning systems in Malawi 

requires not only compliance with existing policy frameworks but also strengthened 

implementation mechanisms that address communication, capacity, financing, and 

infrastructure gaps. Aligning national and local practices with the provisions of the Malawi 
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DRM Act (2023) and the priorities of the Sendai Framework will be critical in closing the 

gap between early warning and anticipatory action. 
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CHAPTER 5: CONCLUSION AND 

RECOMMENDATIONS 

5.1 Conclusion 

This study assessed the effectiveness of early warning systems (EWS) in enhancing 

anticipatory action (AA) in flood-prone communities of T/A Chiwalo, Phalombe District. 

The findings show that EWS play a significant role in triggering anticipatory actions at the 

household level, with 61.4% of respondents reporting reduced disaster losses. Common 

actions included evacuation, relocation of assets, and protection of livelihoods, indicating 

that EWS can contribute to reducing exposure and vulnerability. 

However, the effectiveness of EWS remains uneven, as 34.1% of respondents were 

uncertain about loss reduction and 4.5% reported no improvement. This variation 

highlights that the presence of warning systems alone is insufficient. Instead, effectiveness 

is shaped by the strength of the entire warning-to-action chain. Communication challenges, 

including delayed, unclear, and inaccessible messages, limit timely response, while financial 

constraints restrict households’ ability to act even when warnings are received. Institutional 

weaknesses and infrastructure gaps, such as lack of evacuation shelters, further reduce the 

practical impact of anticipatory actions. 

Overall, the study concludes that while EWS contribute to enhancing anticipatory action, 

their effectiveness depends on integrated support systems that address communication, 

capacity, resources, and infrastructure. 

5.2 Recommendations 

To enhance the effectiveness of EWS in strengthening anticipatory action, the following 

measures are recommended: 

Improve communication systems by ensuring timely, clear, and locally understandable 

warning messages with actionable guidance, while strengthening last-mile delivery through 

community structures.  

Strengthen community capacity through regular training on preparedness, evacuation 

procedures, and interpretation of warning information to improve response behavior.  

Enhance financial support mechanisms, including timely cash transfers and pre-positioned 

resources, to enable households to act effectively on warnings.  

Improve institutional coordination between government, NGOs, and community 

structures to ensure efficient warning dissemination and response.  
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Invest in critical infrastructure, particularly evacuation shelters and accessible transport 

networks, to support safe and timely action.  

Integrate indigenous knowledge with scientific forecasts to improve trust, relevance, and 

community uptake of warnings.  

Adopt a holistic approach that strengthens all components of the warning-to-action chain, 

ensuring that early warnings translate into effective and timely action. 

5.4 Limitations of the study 

The study faced several limitations. First, the relatively small sample size of 44 households 

limits the generalizability of the findings. This was primarily due to time and financial 

constraints. Second, some respondents were unwilling or unable to provide complete 

information, resulting in minor inconsistencies in the dataset. Additionally, resource and 

methodological constraints may have affected the depth of analysis. Future studies should 

consider larger sample sizes and more advanced analytical techniques to enhance reliability 

and generalizability. 
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