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Abstract

Zambia continues to experience increasingly frequent and intense droughts, with the 2023/2024
season among the most severe in recent history. These events have threatened livelihoods, strained
water and food systems, and placed immense pressure on already limited national and local
resources. Given the limited knowledge in literature on management in Zambia, this study
investigated the state of localized district efforts across the country. By using mixed methods, it
assessed the participation of district governments and sector players across key components of
drought governance, including early warning, monitoring, vulnerability and impact assessment,
mitigation, and response. Although Zambia has made notable progress in establishing national
institutional frameworks and climate policies, key findings reveal a pattern of limited proactive
engagement, with most participation occurring only in response to extreme events like the 2023/2024
drought. This reactive posture at the district level is further compounded by inadequate resources,
limited coordination, a lack of localized drought planning, and systemic bureaucratic constraints that
undermine timely and effective response. Nonetheless, numerous opportunities exist to strengthen
drought management by localizing decision-making, integrating indigenous knowledge into existing
early warning systems, and leveraging community-based infrastructures to maximize scarce
resources and build long-term resilience. The paper concludes with recommendations for enhancing
Zambia’s drought preparedness and response capacity through inclusive, risk-based, and proactive
strategies; insights that can be adapted to other developing country contexts.

Keywords: climate change; climate; drought; water resources; risk management; governance;
response; resilience

1. Introduction

Water is a strategic resource for the sustainability and advancement of developing countries
[1,2]. However, climate-induced stressors such as drought increasingly threaten the well-being of
communities and the sustainability of socioeconomic progress, disrupting core systems that support
livelihoods, public health, ecosystems and socioeconomic development [3]. In Zambia, water is a vital
resource that sustains agriculture, hydropower generation, public health, natural ecosystems and
livelihoods [4,5]. Yet, recurrent drought events with increasing frequency and severity threaten to
undermine these essential services while compromising long-term development goals [6-8].

The 2023/2024 drought in Zambia illustrated this vulnerability in strong terms. For instance
national reports estimated crop losses of more than 40%, exacerbating hunger, increasing
malnutrition, and pushing many rural households deeper into poverty [6,9]. Described as the worst
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drought in 40 years, prolonged water deficits led to severe hydropower shortages, resulting in daily
blackouts lasting up to 18 hours across much of the country [5,10]. The energy disruptions hindered
industrial productivity, escalated the cost of living, and exposed systemic weaknesses in existing
infrastructure planning and emergency response [6,9]. These interconnected impacts demonstrate
how drought in Zambia is not only a natural hazard but also a significant socioeconomic and
institutional challenge [7,11].

Globally, the situation is no less severe. According to the National Oceanic and Atmospheric
Administration (NOAA), drought is a frequent billion-dollar disaster in the United States (U.S.)
costing an estimated $361.5 billion in losses between 1980 to 2024, and rendering it the second most
expensive natural disaster in the country [12]. Between 2008 and 2018, drought caused over $37
billion in agricultural losses in developing nations [11]. In Sub-Saharan Africa, where the
socioeconomic burden of drought is magnified by fragile infrastructure and limited adaptive
capacity, at least one person is estimated to die every 48 seconds due to drought-related starvation
[3,13]. In Zambia, these conditions are expected to worsen as climate outlooks suggest more intense
and frequent droughts across the continent [2,14]. As a result, heightened pressure on water systems,
especially for populations already struggling with food insecurity and poor access to resources is
predicted [15].

Despite the clear and growing risks posed by recurrent droughts, there remains limited
understanding of the actual state of drought management in Zambia. While the country has adopted
several national-level policies and strategies to address drought, their implementation has often been
reactive and fragmented [5,7,8,16]. There is a tendency toward top-down approaches that prioritize
short-term emergency response over long-term localized and sector-based preparedness [17,18]. As
a result, each successive drought tends to leave deeper and more widespread impacts, particularly
in rural areas where institutional capacity and resources are limited [19,20]. Addressing this gap
requires a shift toward more integrative, inclusive, context-specific, and decentralized research and
policy approaches that reflect local realities and foster long-term resilience [3,21-23].

A majority of existing literature on drought in Zambia and the broader Sub-Saharan Africa
largely emphasizes the biophysical and climatological dimensions, such as rainfall deficits, El Nifio
effects, and hydrological variability [16,24-26]. While this research focus is essential for
understanding drought hazards, it often overlooks the human and institutional factors that influence
how droughts are perceived and managed on the ground [19,27,28]. In particular, there is a noticeable
gap in the understanding of local government entities and sector participation in key aspects of
drought management [17,19]. This lack of insight limits the ability to design targeted interventions
that leverage local knowledge, enhance institutional coordination, and build adaptive capacity at the
community level [7,18].

Understanding the state of drought management in Zambia through the lens of local
participation is important for several reasons. First, local government institutions and sector players
are often the first responders to drought impacts and are uniquely positioned to interpret and act on
early warning information in ways that are timely and culturally relevant [8]. Second, meaningful
participation fosters ownership of drought initiatives, increases the legitimacy of interventions, and
enhances the likelihood of sustained community engagement [28]. Third, decentralized insights can
inform the design of more adaptive and responsive national policies that are better aligned with
ground-level realities [8,17]. Without integrating the perspectives and capacities of those most
affected by drought, national policies risk being misaligned, underutilized, or ineffective in practice
[22,29].

This paper contributes to the literature by assessing the state of drought management in Zambia
through the lens of the 2023/2024 drought. Specifically, it investigates the participation of local
governments and sectors in drought management activities. The goal is to generate actionable
insights that can guide the development of more effective, localized, inclusive, and sustainable
strategies for managing drought in Zambia, sub-Sahara and southern Africa, and other similar
developing-country contexts globally.
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1.2. Study Area

Zambia is a landlocked country located in southern Africa, positioned between longitudes 22°E
and 34°E and latitudes 8°S and 18°S. Covering a total area of approximately 752,610 km?, the country
has an estimated population of 20.8 million as of 2024, with about 61% living in rural and 39% in
urban areas [30,31]. Zambia’s socioeconomic systems are closely tied to natural resource availability,
particularly because of the country’s significant dependence on precipitation, which governs
agricultural output, hydropower generation, water supply, and ecosystem health — highlighting the
country’s sensitivity to drought [4,16,32].

Zambia’s climate is classified under the Képpen system as primarily humid subtropical (Cwa),
with stretches of tropical savanna (Aw) and semi-arid steppe (BSh) conditions. It has two main
seasons: a rainy season from late October or early November to April, and a dry season from May to
October. The dry season is further divided into a cool dry period (May - August) and a hot dry period
(September - October) [33]. Average annual precipitation ranges from 700 mm in the south to over
1,400 mm in the north (Figure 1), with rainfall patterns largely influenced by the Inter-Tropical
Convergence Zone and, periodically, the El Nifio-Southern Oscillation (ENSO) [10,34].

The Agro-Ecological
Zones of Zambia

D Provincial boundaries

Agroecological Zones
B 1< s00mm
[ 112800 - 1000mm

17,774,187 . 11b 800 - 1000mm
5 130

I 111000 < 1500mm

Figure 1. Map of Zambia showing location in the southern African Region and the Agroecological Zones across
the 10 provinces.

To guide agricultural planning and natural resource management, Zambia is divided into three
major agro-ecological zones (I, II, and III), with Zone II further subdivided into Ila and IIb based on
soil type and precipitation (Figure 1) [10,35]. In terms of precipitation, these zones exhibit varying
vulnerabilities to drought. For example, Agro-ecological Zone I is the most drought-prone, while
Zone III receives the highest precipitation and is generally more suitable for maize (staple)
production and other high-yield crops [34].

Zambia’s drought vulnerability stems from both environmental and anthropogenic factors [32].
Seasonal and flash droughts often occur when the rainy season is delayed or delivers insufficient
precipitation. Longer-term droughts are frequently associated with ENSO, which recur every four to
five years and bring about prolonged dry spells across southern Africa [4,34]. These climatic events
have been further intensified by rising temperatures, population growth, deforestation, and
increasing demand on water resources [24,34].
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Zambia’'s population is currently expanding at an annual rate of 2.8% adding pressure on
already stressed water systems, heightening the country’s exposure to climate-related shocks, and
limiting capacity to face drought related challenges [8,31]. Drought conditions are further
exacerbated by inadequate water storage infrastructure, overreliance on rainfed agriculture, and
limited institutional capacity for climate adaptation [4,18,20]. According to the World Bank and other
regional assessments, Zambia is among the countries in sub-Saharan Africa most at risk from climate
variability, with drought posing a top-tier threat alongside floods and epidemics [13,36,37].

Historically, Zambia experiences recuring drought episodes with wide-ranging impacts. For
instance, the 1981 - 1982 and 1991 - 1992 droughts caused major declines in maize production and
widespread food insecurity [38]. More recently, the 2015 -2016 and 2019 - 2020 El Nifio-induced
droughts resulted in severe crop failures and prolonged power shortages due to declining reservoir
levels at key hydropower stations like the Kariba Dam [39,40]. The 2023/2024 drought (used as the
reference event for this study) once again exposed the fragility of Zambia’s socio-ecological systems,
as widespread agricultural losses, energy disruptions, and water shortages reverberated across the
country [6,9].

1.3. Conceptual Background

Drought management encompasses all activities aimed at minimizing the adverse impacts of
drought on people, ecosystems, and the economy [21,22,41]. Unlike other natural disasters such as
floods and earthquakes, droughts often develop slowly over time (often described as “creeping
phenomena”) making it difficult to determine their exact onset or end. This gradual nature renders
drought particularly challenging to monitor and manage effectively [16,23]. Recently, the phenomena
of “flash droughts” where drought conditions rapidly emerge in days to week with little lead time,
further complicate early warning, monitoring and response efforts worldwide; in Zambia, these
events are associated with delays or failures in the wet season [34,42]. Moreover, the widespread and
cross or multi-sectoral impacts of drought, ranging from crop failure and energy shortages to food
insecurity and public health crises demand integrated, and proactive approaches that cut across
sectors and levels of governance [22,41,42].

In practice, drought management can be reactive (response-based) or proactive (risk-based)
[21,22,43]. Reactive approaches focus on short-term relief during or after a drought event. While
necessary, they often fail to address underlying vulnerabilities and contribute to recurring crises [19].
Proactive approaches emphasize managing the drought risk before it becomes a disaster through
deliberate mitigation and preparedness efforts [19,22,43]. Although proactive approaches are
preferred in literature, effective drought management requires the integration of multiple strategies
to minimize impacts on communities and ecosystems [21,43]. A comprehensive drought strategy
must balance immediate response efforts with proactive risk management measures to build long-
term resilience [43].

International frameworks, such as the Integrated Drought Management Programme (IDMP),
promote a three-pillar model to guide effective drought management efforts [22]:

e  Early warning and monitoring systems [44].
e  Vulnerability and impact assessment [41].
e  Mitigation, preparedness, and response [21,43].

In the Zambian context, operationalizing these three pillars is vital for balancing crisis-driven
approaches with proactive drought governance [7,8,19].

Using the IDMP framework, this study examines the state of drought management in Zambia
by assessing local government and sector participation, with the 2023/2024 severe drought as a
reference point. By focusing on participation, the study aims to contribute to the development of
more proactive, integrative, inclusive, participatory, and locally grounded drought governance
frameworks that can enhance resilience and long-term preparedness in Zambia and other developing
countries.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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This study used a mixed-methods research design to investigate the state of drought
management by assessing local/district government and sector participation in drought management
activities during the 2023/2024 drought event [45]. Primary and secondary data were collected
through interviews conducted across all 10 provinces, representing Zambia’s 4 agro-ecological zones.

The qualitative approach captured real-time sector experiences and institutional perspectives during

an ongoing drought (Figure 2), while descriptive statistics complemented these findings with
quantitative insights that provided a broader view of participation patterns and trends [45].
Conducting the study amid an active drought allowed for the collection of timely, context-specific
data, thereby enhancing the accuracy, reliability, and practical relevance of the findings [45,46].

November 2023

Rainy season starts

Below normal and poor rain
parttens, high temperatures

AW

January 2024
Below normal and incosistent rain Significant crop failures, low water
levels
February 2024
Severe dmugl';declaned anational Enhanced drought resp
saster
June 2024
Intensified drought severity Increased power cuts 22 hours/day,

increased food insecurity by 186%

NS

October 2024

Start of rainy season is delayed

Severe drought persists

— June - October 2024
Data collection period
for this study

NS

Late November 2024

Severe rainfall Severe floods begin
February 2025
Rainfall starting to li 5till dealing with the drought-flood

transition

N~

Figure 2. Showing the 2023/2024 drought timeline and data collection period for the study (Sources: ACAPS,

2024, 2025; Al Jazeera, 2024; ZNBC, 2025).

2.1. Primary Data Collection

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Primary data were obtained through semi-structured interviews conducted with 153
participants (67 district officers and 86 sector representatives) across 31 districts from all the 10
provinces of Zambia. A minimum of 3 districts were selected from each province, making up 10 urban
and 21 rural districts. This rural majority was intentional, given that primary drought impacts in
Zambia are predominantly rural (such as crop failures and reduced water levels in streams and
rivers) [17,32]. Moreover, over 61% of the Zambian population resides in rural areas [31].

To select participating districts, purposive and snowball sampling techniques were used [45].
Initial prioritization was informed by consultations with experts from the Zambia Meteorological
Department (ZMD), who identified seven provinces most impacted by the 2023/2024 drought,
including Southern, Lusaka, Central, Copperbelt, Western, Eastern, and Northwestern. The
remaining three, Luapula, Northern, and Muchinga provinces, while reportedly less impacted, were
included to ensure national representativeness.

Both semi-structured interview questionnaires — one for district officers and one for sector
representatives — were based on the three pillars of effective drought management: monitoring and
early warning; vulnerability and impact assessment; and mitigation, preparedness, and response
[22,43].

To identify district officers to participate in this study, further consultations were made with the
ZMD, prioritizing officers involved in district planning, disaster management, agriculture, and water
development (Table 1). This consultation was essential to ensure the selection of officers with the
most relevant responsibilities and contextual knowledge of drought management in their respective
districts. ZMD’s familiarity with local institutional structures helped identify the most suitable
participants. In cases where multiple officers jointly responded during an interview, their responses
were recorded under a single entry.

Table 1. District officers and sector representatives interviewed for the primary data collection in the study.

Participant Department/Sector Roles/Description Number of
Category Participants
Interviewed

District officer Planning District planning officer at the local 13

authority/council. Overseeing all planning and
coordinated development in the district. Including
managing socio-economic development projects,
coordinating land use planning, and ensuring

compliance with local development regulations

Disaster Coordinating disaster preparedness, response, and 11
Management and recovery activities within their designated district
Mitigation
Agriculture Overseeing agricultural activities and programs 14
Coordinator/Camp within the district, including farmer extension
Officers services, crop monitoring, and farming input
distribution
Forestry Managing and protecting forest resources in the 8

district. Includes overseeing activities like tree

harvesting permits, enforcement of forestry laws,

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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and community engagement regarding forest

conservation

Environmental

Overseeing environmental compliance and
protection activities in the district. Including the
enforcement of environmental regulations and

managing local environmental issues

Rural Development

Coordinating and implementing rural
development projects in the district. The focus is on
initiatives like agriculture, infrastructure,
community development, and poverty reduction in

rural areas

Water Development

Overseeing water development projects and
initiatives in the district. The aim is to improve
access to clean water for communities; essentially
managing the implementation of water

infrastructure projects at the local level

Sector Agriculture

Including crop, livestock, fish farmers

23

representatives  Traditional leaders

Community leaders including village headmen

and women

12

Small and Medium

enterprises

Including small and medium business owners.
Such us small grocery shop owners, welders,

butchery shop owners, marketeers

16

Health

Nurses and clinic officers representing health posts

and clinics

Water Supply

Water supply companies and beneficiaries

13

Mining

Mine representatives (copper and manganese)

Aviation

Weather control department at an airport

Forestry

Beneficiaries of forest products. Such as villagers
who depend on wild fruits as a means of

livelihood.

Tourism and

Recreation

Recreation business owners and traditional

ceremony organizers

Total

153

To identify sector representatives, snowball sampling was used [45]. During interviews with
district officers, participants were asked to refer/recommend sectors and players believed to have
been impacted by the 2023/2024 drought in their respective districts (Table 1). In cases where referrals
were unreachable due to communication challenges — such as discharged phones due to drought-

induced power outages or unreachable remote locations — alternative participants from the same

sector were recruited. This approach prioritized individuals directly impacted by drought.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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2.2. Secondary Data Collection

To supplement the interpretation of primary data and provide a broader institutional context,
unstructured follow-up interviews were conducted with key institutions identified through
references during the primary data collection phase (Table 2). This consultation was necessary to
better understand institutional roles, coordination mechanisms, operational challenges, and
perspectives on the state of existing drought risk management systems in Zambia. The insights
gained were instrumental in triangulating findings, clarifying institutional references from the
primary data, and contextualizing the broader policy and coordination landscape of drought risk
management in Zambia.

Table 2. Institutions interviewed in the secondary data collection phase.

Institution Description Number
of
Interviews
Zambia Manage meteorological stations, provide meteorological tools 2
Meteorological and resources (i.e., forecasts, education resources) for other
Department government offices, stakeholders and the general public, lead
(ZMD) government efforts for weather and climate research and
knowledge development.
Water Resource  Issuing water permits, observing and reporting status of water 3
Management resources in the country, providing support to users and policy
Agency guidance to government for the management of water
(WARMA) resources.
Water Utility Supply water to users, both domestic and industrial 2
Companies
Disaster Manage all national hazard mitigation and disaster response 1
Management and programs.
Mitigation Unit
(DMMU)
Total 8

2.3. Ethical Considerations

All participants were consulted about their willingness to participate in accordance with the

University of Nebraska’s Institutional Review Board (IRB #20240623688EX, Project ID: 23688).
Informed consent was obtained, and all data were anonymized to protect participant confidentiality.

2.4. Data Analysis

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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The data analysis for this study was guided by a mixed-methods approach combining
descriptive statistics with thematic and content analysis [45,47]. This analytical framework allowed
for both quantitative summaries and qualitative insights from the data.

Interview responses were recorded as handwritten notes during data collection and
subsequently digitized into Microsoft Excel. In accordance with ethical clearance guidelines from the
University of Nebraska Institutional Review Board, all identifiable information was removed before
analysis. The anonymized Excel files were uploaded into the QSR NVivo for thematic and content
analysis, while descriptive statistics were performed using Microsoft Excel to compute basic
frequencies and distributions.

Deductive codes were initially developed based on the three pillars of drought risk
management. These codes provided a structured framework for organizing data in the QSR NVivo
(Table 3). Within each category, data were further analyzed to extract patterns and summarize key
themes.

Table 3. Code sheet used for the analysis of interview data on participant participation in drought risk

management activities at the district level in Zambia.

Main Code Sub Code Sub Code 1
1. Early Warning Historic Yes
No
Current Yes
No
2. Monitoring Historic Yes
No
Current Yes
No
o Participant responses
3. Vulnerability and Impact Yes )
are assigned to each of
Assessment No
the codes.

4.  Mitigation and Preparedness Yes
Historic No
Current Yes
No
5. Response Historic Yes
No
Current Yes
No

3. Results and Discussion

The main goal of this study was to assess the state of drought management by investigating the
participation of government district officers and sector representatives in key areas of drought
governance at the district level in Zambia. This section presents the results and discussions focusing
on participation, institutional capacity, and barriers and opportunities to effective drought
management in Zambia. Figure 3 shows results from participant responses regarding their usage
and/or participation in various drought management activities including drought early warning
systems, monitoring, vulnerability and impact assessments, mitigation, response activities.
Subsequent sub-sections 3.1 to 3.5, discusses the results presented in Figure 3.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Participation in Drought Management Activities in Zambia
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Figure 3. Participant responses regarding their participation in drought management activities at the district

level in Zambia.

3.1. Drought Early Warning

Drought early warning systems are vital for reducing community vulnerabilities by enabling
timely preparedness and proactive resource allocation [27,44]. However, only 34% of district officers
and 29% of sector representatives reported using such systems in this study. Of the sector
representatives, 15% (out of 29%) were village headmen relying on indigenous knowledge, such as:

e  More mosquitoes in the pre-rain season means less rain and more severe drought (Western
Province).

¢  More female human babies born in the pre-rain season means more rain and less severe drought
(Southern and Central Provinces).

e  More seasonal wild fruits in the pre-rain season means less rain and more severe drought
(Luapula, Muchinga, Northern, Northwestern, and Central Provinces).

e  Spiritual revelations through dreams and ancestral visitation (Western Province).

At the national level, the ZMD publishes seasonal forecasts 1-3 months ahead of the water year.
Despite this effort, access and use remain limited. About 34% of district officers who reported using
early warning systems noted that they accessed the ZMD forecast through their personal social media
platforms or District Developmental Coordinating Committee meetings. However, there is no
systematic delivery mechanism to ensure that these forecasts reach the relevant local authorities in a
timely fashion. Additionally, both participant categories reported that the information in the ZMD
forecast is often generalized and lacks the local district-level specificity needed for planning and
decision making. Notably, the ZMD early warning forecasts do not incorporate any of the indigenous
knowledge reported in this study, further limiting its resonance with local communities.

While government efforts are commendable, substantial barriers were reported, including
logistical, human resources (expertise), and financial limitations. Additionally, the ZMD reported
that, the lack of interest or coordination among district government offices compound existing
challenges for the delivery of effective and relevant drought tools such as early warning systems. For
instance, when drought information is made available via social media, such as public WhatsApp
groups and Meta platforms managed by the ZMD, engagement from district officers is minimal,
which undermines the potential influence of early warning tools.

Given the regional climate projections indicating more frequent and severe droughts across the
continent, strengthening the reach, specificity, and usability of early warning systems is critical
[15,44]. Enhancing collaboration among the ZMD, local/district governments, and sector players is

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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essential to improve communication, trust, and usability of drought tools [4,28]. Integrating
indigenous knowledge into existing early warning systems can further enhance their effectiveness,
relevance and community acceptance [48,49]. If supported by an operational disaster risk
management framework, Zambia has the opportunity to deliver more targeted, actionable early
warning services that build community resilience [7,22].

3.2. Drought Monitoring

Drought monitoring is essential for tracking the onset, evolution, and severity of drought
conditions, thereby enabling timely decisions and coordinated management of resources for response
[50-52]. This study has reviewed that local government and sector participation in drought
monitoring remains extremely low in Zambia. Only 4% of district officers reported being involved in
drought monitoring, primarily agricultural officers through agricultural camps and water
development officers working with utility companies. Among sector representatives, only 16%
reported participation, mostly limited to water supply companies tracking reservoir water levels and
agricultural losses through agricultural camp stations.

While the ZMD reported that they were involved in monitoring drought using meteorological
indicators and impact reports, a majority of the district officers and sector representatives reported
that they were not part of any systematic drought monitoring system in their district or sector. This
lack of a structured approach challenges the ability to identify when and where drought is occurring
and how its severity is changing over time [44]. Consequently, communities and decision-makers
remain reactive rather than proactive, leading to delayed interventions and exacerbated social,
economic, and environmental impacts. For instance, following the presidential emergency
declaration during the 2023/2024 drought (Figure 1), the Zambian government announced the
allocation of funds for relief programs such as Cash for Work, aimed at providing income support to
drought-affected communities. However, interview reports from this study revealed that the
implementation of these relief efforts was delayed by several months. This delay meant that
vulnerable households could not access critical financial assistance in time to buffer the economic
shocks caused by crop losses and food price inflation. Such delays underscore how the absence of
timely drought monitoring limits the ability to trigger early and efficient response mechanisms [21].

The absence of reliable drought monitoring may also have contributed to the psychological
burden of drought uncertainty, as communities struggle with anxiety stemming from a lack of
actionable information [6,39,50]. Similar to the early warning systems, this gap in monitoring limits
the effectiveness of preparedness and response efforts. Establishing comprehensive and inclusive
drought monitoring systems would strengthen the entire drought management cycle by supporting
early warnings, informing mitigation strategies, and enabling coordinated responses [42,43,50].

3.3. Drought Vulnerability and Impact Assessment

Assessing drought vulnerabilities is essential for identifying the specific risks, weaknesses, and
adaptive capacities of communities, thereby supporting targeted and effective mitigation,
preparedness, and response strategies [41,53]. Despite its importance, participation in drought
vulnerability assessments at the local level remains critically low in Zambia. Less than 1% of district
officers reported conducting some form of multi-hazard vulnerability assessment, and none of the
sector representatives indicated participation. Even among the few district officers who conducted
multi-hazard vulnerability assessments, outcomes from such assessments were not utilized to inform
any decision making for drought management.

None of the participants were aware of any existing systematic or coordinated approach to
understanding drought impacts and vulnerabilities in their districts or sectors. This lack of a
structured approach creates a significant knowledge gap that weakens proactive drought
preparedness [22]. It also reflects missed opportunities to understand and address context-specific
challenges, such as water shortages, crop failures, or livestock losses in the most affected areas [53].
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In 2015, the Zambian government enacted the Urban and Regional Planning Act, mandating all
districts to develop and implement Integrated Development Plans (IDPs) as the principal instruments
for strategic planning and resource management at the local level [54]. Among other functions, IDPs
were intended to include hazard-specific vulnerability assessments, including for drought. The Act
emphasized a participatory approach, requiring input from various sector stakeholders to ensure
comprehensive planning. However, findings from this study reveal a significant disconnect between
policy and practice: none of the sector representatives interviewed were aware of, or had participated
in, the development of IDPs in their districts. This disconnect points to policy implementation gaps,
poor coordination, and a missed opportunity for proactive drought planning [43].

The failure to utilize the IDP framework for drought vulnerability assessments may be partly
attributed to the lack of immediate drought-related crises at the time of the Act’s implementation. As
suggested by existing literature, communities and governments often struggle to prioritize drought
preparedness in the absence of visible impacts [38,43,55]. Nevertheless, Zambia has existing
institutional structures at the district level, such as District Development Coordinating Committees
(DDCCs), IDPs, and community-level disaster management committees, which could serve as
effective platforms for assessing and addressing local drought risks. The challenge lies in
operationalizing these frameworks with the intentionality and coordination necessary for building
resilient Zambian communities.

3.4. Drought Mitigation and Preparedness

Drought mitigation and preparedness is critical for reducing the severity and long-term impacts
of drought [22,43]. However, participation in mitigation efforts has historically been low in Zambia
[4,8,32]. In this study, only 13% of district officers participated in a drought mitigation program prior
to the 2023/2024 drought. During the drought, this figure rose to 33%, indicating increased
involvement spurred by the crisis. A similar pattern was observed among sector representatives,
where participation increased from 10% before the drought to 17% during the event. As suggested in
previous sections, this trend can be explained by the fact that, communities and governments often
struggle to proactively prioritize drought mitigation and preparedness in the absence of impacts
[38,43,55]. Thus, participation often increases in response to the direct impacts of drought.

The reported mitigation activities include expanding water storage capacity, investing in solar
energy, and promoting climate-smart agriculture through agricultural camp stations. To sustain and
build on this recent momentum, systematic and localized drought planning is essential [7,43]. Such
planning offers the structure and coordination needed to ensure that mitigation efforts are inclusive,
effective, and sustainable [22].

Further, district officer interviews revealed a concerning rise in deforestation across several
provinces including Western, Central, Northwestern, Northern, and Muchinga. This deforestation is
largely driven by:
¢ Immigration of farmers from severely drought-impacted regions such as Southern Province

(Agroecological Zone I) who relocate to other regions with better forage, water, and fertile land

for their livestock and crops (Agroecological Zones Ila and III).

e Increased reliance on charcoal as an energy source during drought-induced power outages. This
trend is particularly concerning in the Northern region (Agroecological Zone III), which has
extensive forest cover that plays a crucial role in maintaining Zambia’s water cycle [16,34,56].
Due to widespread crop failures, many small-scale farmers have turned to charcoal production
as a means of survival, accelerating environmental degradation and undermining long-term
drought resilience efforts [6,20].

This situation underscores the importance of integrating environmental and economic
sustainability into drought mitigation strategies [32,49]. Proactive planning can help Zambian
communities anticipate such pressures and offer alternative livelihood strategies before crises
escalate [43]. For instance, protecting forests and watersheds not only safeguards biodiversity but
also sustains rainfall patterns essential for agriculture and human consumption [23,34]. Without
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coordinated planning and support, reactive approaches are unlikely to address the root causes of
vulnerability, making it harder to build long-term resilience [7,23,28].

3.4.1. Drought Planning

Although Zambia has a national drought plan, none of the districts included in this study had
developed a localized drought plan at the time of data collection. This gap highlights the
predominantly top-down nature of Zambia’s drought management approach, in which districts are
expected to depend on the national drought and water resource management plans for decision-
making. Nevertheless, there is a strong impression for improvement; 93% of district officers and 97%
of sector representatives expressed interest in developing localized drought plans that uniquely
address their respective needs. Localized drought planning is vital because it promotes the
incorporation of the three pillars of drought management and tailors management strategies to the
unique social, economic, and ecological characteristics of individual communities [22,43].

Additionally, participants in this study identified a wide range of institutions involved in
drought risk management at the district level, including government departments, Non-
Governmental Organizations (NGOs), private sector players, traditional authorities, and media
outlets. However, collaboration among these groups was minimal and often fragmented. Localized
drought planning would provide an opportunity to bring these actors together under a unified
framework [57]. District governments should consider taking a leading role in convening
stakeholders, aligning efforts, avoiding duplication, and fostering more coherent and inclusive
drought strategies [57,58].

3.4.1.1. Barriers and Opportunities for Localized Drought Planning

Despite the high interest in developing local drought plans, key potential barriers were
identified in this study. For instance, only 13% of district officers reported knowing where to find
resources, such as funding or technical assistance for drought planning (Figure 4). Other potential
barriers include limited expertise, financial capacity, and government red tape through political
interference.

District Officer Awareness of Sources of Drought
Planning Resources

Maybe Yes
11% o
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Figure 4. District officer awareness of where they can get drought planning support for their respective districts.
13% said central government could provide the necessary resources required to locally plan for drought through
government funding facilities such as the Constituency Development Fund (CDF) and local private consultants
such as the Copperbelt Environmental Consultants. 11% expressed uncertainty on whether there would be any
external partners that may be willing to support such initiatives and/or whether government would consider
funding local drought planning, considering the fact that government is already overwhelmed by other existing

socioeconomic challenges. 76% did not even know where to start from.

While these factors are important considerations for effective drought planning, waiting for all
components to be in place may delay or prevent action altogether. Districts can initiate drought
planning incrementally using existing resources, local data, and indigenous knowledge. For example,
districts could begin by mapping vulnerable water sources or organizing public awareness
campaigns through interactive programs such as local radio and social media initiatives. Over time,
such efforts can evolve into comprehensive plans supported by central government, external
technical partners, NGOs, or donor agencies.

To effectively leverage limited expertise and accelerate drought planning, district governments
can identify and collaborate with existing community-led platforms. Rooted in Zambia’'s strong
communal culture, platforms, such as traditional establishments, farmers’ cooperatives, local disaster
committees, and religious or social organizations embody collective action and mutual support [3,19].
These networks can offer accessible and trusted spaces for mobilizing knowledge, coordinating
activities, and increasing community participation in drought planning.

Rather than initiating entirely new structures, districts can consider building on what already
exists to co-develop grassroots drought planning committees and foster local ownership. This
approach will also enhance chances of plan implementation [57]. For instance, in urban areas,
community-led platforms could manage basic drought monitoring tools like rain gauges or lead
public awareness and education campaigns.

Planning efforts can also begin with simple, community-facilitated activities, such as mapping
vulnerable areas, convening communities to review and document impacts from previous droughts,
identifying shared priorities, or coordinating informal workshops on drought preparedness. These
efforts can gradually evolve into comprehensive drought plans that reflect the unique values and
interests of subject local communities [48].

Additionally, leveraging existing community-based platforms can reduce costs [28,57]. Through
local forums and networks, districts can access indigenous knowledge, gather critical data, and build
partnerships with NGOs, cooperatives, and donors. By recognizing and resourcing these homegrown
structures, district governments can activate the social capital already in place, making drought
planning more inclusive, resilient, and sustainable [48,49].

Community-led platforms provide a vital and underutilized foundation for localized drought
planning. Empowering these structures is not only a pragmatic step in the face of resource limitations
but also a culturally aligned strategy for ensuring that Zambia’s drought management is locally
grounded, participatory, and future-ready [48,49,57].

3.5. Drought Response

Drought response is essential for providing immediate relief to affected communities, protecting
lives, livelihoods, and essential services during crisis periods [18,22]. Before the 2023/2024 drought,
only 36% of district officers and 20% of sector representatives reported participation in response
programs, most of which included food relief and farmer support. However, participation increased
significantly during the drought to 79% and 51%, respectively, largely due to the presidential
declaration of the drought as a national emergency, which prompted an influx of international
support [5,6,20].

Despite the increase, delivery of drought relief support during the 2023/2024 drought was not
timely. Participants reported that response interventions, such as food-for-work and cash-for-work
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programs, were implemented 1-2 months before the start of the 2024/2025 rainy season (the expected
start of the 2023/2024 drought recovery). This delay meant that many communities endured
prolonged impacts without adequate support. Beyond the lack of local drought plans, another
significant contributing factor to the non-systematic and untimely delivery of relief was the
bureaucracy in government systems. District officers reported that cumbersome procurement
procedures, rigid financial disbursement protocols, and multiple layers of approval created
bottlenecks that made it difficult to respond swiftly to community drought response needs. Even
after resources were secured following the emergency declaration, districts struggled to deploy aid
efficiently due to centralized decision-making and the limitation of delegated authority at the local
level.

These inefficiencies highlight the urgent need for localized drought planning that empowers
district governments to act quickly and decisively. A well-structured local drought plan could clearly
outline processes for mobilizing and allocating resources in a drought crisis, reduce administrative
delays, and enable communities to access support when they need it most. By decentralizing drought
response authority and embedding action protocols within district-level planning, Zambia can
improve the speed, coordination, and equity of relief delivery during future droughts [22,57].

Additionally, while most aid targeted agriculture and water supply, other critical sectors like
small and medium enterprises (SMEs), tourism, health, and energy were overlooked. SME
representatives described severe disruptions to their businesses due to power outages and water
shortages, yet none were included in relief programs. For instance, a small metal fabrication business
owner reported working for less than two hours after midnight due to erratic power supply, while a
butchery owner had to close shop after failing to refrigerate their merchandise. These cases reveal a
significant gap in inclusive response planning and underscore the need for vulnerability assessments
to capture the full range of sectors affected by drought [21,41].

A comprehensive drought response strategy should not only deliver timely aid but also address
the multidimensional impacts of drought across all sectors [43,48]. Building this capacity at the local
level requires proactive drought planning, accurate vulnerability knowledge, and clear coordination
mechanisms to improve community resilience [28,43,57].

4. Conclusions and Recommendations

This study investigated the state of drought management in Zambia by assessing the
participation of district officers and sector representatives across key components of drought
management including early warning, monitoring, vulnerability and impact assessment, mitigation
and preparedness, and response. Findings revealed a pattern of limited proactive participation in
drought management, with most activities occurring only in reaction to severe impacts, such as those
experienced during the 2023/2024 drought. This reactive approach is further characterized by a lack
of systematic strategies to drought management, poor coordination, and systemic bureaucratic
constraints that undermine effective response and long-term resilience.

Firstly, participation in drought early warning systems remained low, with only 34% of district
officers and 29% of sector representatives indicating usage of any early warning mechanisms. Despite
the availability of seasonal forecasts from the ZMD, their underutilization stems from issues related
to accessibility, lack of local relevance, and poor coordination among government institutions.
Furthermore, although 15% of sector representatives reported relying on indigenous knowledge for
early warning, this resource is not included in existing formal systems, diminishing the local and
cultural relevance, inclusivity, and practical reach of national early warning frameworks.

Similarly, participation in drought monitoring was notably low, with only 4% of district officers
and 16% of sector representatives monitoring drought. The lack of systematic monitoring
frameworks left communities exposed to drought hazards and weakened the ability to initiate timely
and effective responses. Notably, during the 2023/2024 drought, government response interventions
were significantly delayed, leaving communities to endure severe hardships. This demonstrates how
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poor monitoring, and inadequate planning can critically undermine the delivery of emergency
support [22,41].

Drought vulnerability and impact assessments were nearly nonexistent at the district level, with
fewer than 1% of district officers and 0% of sector representatives reporting participation. This critical
gap contributes to an incomplete understanding of the impacts of drought across sectors and
geographies and further weakens the ability to prioritize communities in the distribution of drought
relief [6,18]. It also explains why certain sectors, like SMEs and tourism, were not considered in
drought response programs despite experiencing significant disruptions.

Participation in drought mitigation activities was marginal before the 2023/2024 drought. Only
13% among district officers and 10% among sector representatives, but rose to 33% and 17%,
respectively, during the drought. While this increase reflects heightened awareness triggered by the
crisis, it also underscores Zambia’s heavy reliance on reactive rather than proactive strategies [21].
The crisis-driven increase in mitigation efforts, combined with an increase in deforestation due to
energy and income disruptions, points to the need for integrated planning that addresses both
environmental sustainability and socioeconomic resilience [7,21,22,40].

Similarly, participation in drought response programs increased significantly from-before-and
during the 2023/2024 drought, rising from 36% to 79% among district officers and from 20% to 51%
among sector representatives. However, poor planning, red tape, and centralized decision-making
significantly affected the delivery and equitable distribution of aid to local communities. For instance,
the small and medium enterprises sector, widely acknowledged as a cornerstone of Zambia’s
economy was among the most severely impacted sectors [5,20]. Yet, this study found that the sector
was not included in the formal drought response programs. This omission highlights the
consequences of not conducting vulnerability assessments and the absence of localized drought plans
[43,57].

Additionally, none of the districts included in this study had localized drought plans. Although,
93% of district officers and 97% of sector representatives expressed a strong interest in developing
local drought plans. Local drought planning is essential for tailoring risk management to community-
specific vulnerabilities, fostering coordination among actors, reducing bureaucratic delays, and
empowering communities through locally and culturally grounded, cost-effective, and participatory
strategies [7,57].

This study concludes that Zambia’s current drought management strategy is predominantly
reactive, non-participatory, and vulnerable to administrative inefficiencies. To shift from the reactive
to more integrative drought management approaches that incorporate proactive and risk-based
strategies, Zambia should consider the following:

4.1. Strengthen and Localize Early Warning and Monitoring Systems

To improve drought preparedness, Zambia must strengthen the reach, specificity, and usability
of early warning and monitoring systems [44]. This includes increasing investment in the ZMD to
enhance its technical capacity and operational reach. Stronger collaboration between ZMD, district
authorities, and sector stakeholders is essential to build trust and improve communication [14,44].
Integrating indigenous knowledge into official warning systems will improve cultural relevance,
increase community trust, and promote timely action [48]. These efforts must be supported by a
systematic and robust disaster risk management framework to ensure delivery of actionable,
localized information.

4.2. Institutionalize Vulnerability and Impact Assessments

Drought vulnerability assessments should be institutionalized within district-level planning
through facilities such as the IDP framework. These assessments are critical for identifying at-risk
populations, understanding sector-specific vulnerabilities, and designing targeted interventions such
as drought-tolerant crops or community reservoirs [41,58]. Institutionalizing this process will help
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Zambia align district development goals with climate risk reduction and ensure that resource
allocation and planning are responsive to the realities on the ground.

4.3. Promote Decentralized and Risk-Based Drought Planning

Zambia should empower local governments to lead in drought planning and decision-making.
This includes resourcing and institutionalizing localized drought planning that integrates the three
core pillars of effective drought management; early warning and monitoring, vulnerability and
impact assessments, and mitigation and response [22,43]. Districts should be supported to tailor plans
to their unique social, economic, and ecological conditions. This local empowerment fosters faster
decision-making, improves responsiveness, and reduces dependence on top-down directives.

4.4. Leverage Community Networks to Deepen Participation and Ownership

Zambia should harness the power of existing community-led platforms, traditional authorities,
and grassroots networks as trusted and accessible entry points for drought planning and
implementation. These structures not only offer practical avenues for collecting indigenous
knowledge and facilitating dialogue but also enable more cost-effective and inclusive participation
in decision-making processes [49]. Strengthening local engagement fosters trust, builds legitimacy,
and ensures that drought strategies reflect community realities. These platforms can enhance
coordination between residents, sector stakeholders, and government institutions — reducing
duplication of efforts and improving the quality of interventions [48]. By leveraging these networks,
Zambia can foster shared ownership of drought management while reinforcing the social fabric
needed for long-term resilience [57,58].

4.5. Reduce Bureaucratic Bottlenecks in Drought Response

Reducing bureaucratic red tape will enhance the efficiency of drought responses at the local level
[27]. Clear delegation of authority, simplified procurement protocols, and transparent budget
disbursement mechanisms are critical for ensuring timely delivery of relief. Empowering district
administrations with financial and operational autonomy will allow communities to respond swiftly
to drought emergencies and reduce delays in relief distribution.

4.6. Invest in Capacity Building and Infrastructure

National and district-level institutions require sustained investment to develop drought
expertise and infrastructure [57]. Increasing budgetary allocations to key actors like the ZMD and
local planning units will enhance data quality, improve forecasting accuracy, and support decision-
making. Training programs, equipment upgrades, and digital platforms can also improve
coordination, data sharing, and operational readiness at all levels of government.

By adopting a more proactive, decentralized, and inclusive approach to drought management,
Zambia can move from short-term crisis-based emergency responses to long-term resilience building,
thereby strengthening communities, ecosystems, and institutions in the face of increasing climate
variability.
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