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A B S T R A C T

Local communities are widely blamed for the increasing deforestation in Malawi, primarily due to agricultural 
expansion and the increased use of biomass energy. Yet, there is limited evidence to understand systemic trade- 
offs that communities face in their land-use decisions. This study examines the drivers of deforestation in 
Southern Malawi, focusing on community perceptions and the resource Nexus outcomes related to deforestation. 
We conducted 25 focus group discussions, 22 key informant interviews, and 271 household interviews across 
Chikwawa, Blantyre, Mwanza, Mulanje, and Thyolo districts. We also conducted seven expert interviews, 
facilitated five participatory workshops, and employed ethnographic techniques to gather the lived experiences 
of community members. The study reveals that (1) socio-economic needs for food, energy and income create a 
vicious cycle of cropland expansion at the direct expense of forest conservation. (2) Community perceptions 
identify biomass energy production (index=0.0788) as the main driver of deforestation, followed by cropland 
expansion (0.0769) and energy poverty (0.0746). (3) The dominance of negative ecological outcomes, followed 
by economic and political outcomes. The socio-cultural dimension reports the least negative outcomes. None
theless, positive outcomes are highest in the socio-cultural dimension, followed by the economic and political 
dimensions. The least positive outcomes are reported in the ecological dimension. The study empirically shows 
how community perceptions reshape the Resource Nexus and offers geographically specific policy recommen
dations. It treats deforestation as both socioeconomic and ecological problem, calling for integrated policies that 
address livelihood needs and structural drivers in Southern Malawi and similar areas in Sub-Saharan Africa.

1. Introduction

Deforestation presents significant challenges to environmental sus
tainability and socio-economic stability, especially in developing coun
tries. In Malawi, this issue arises from a complex interplay of 
socioeconomic factors and local resource-use practices. Numerous 
studies have identified agricultural expansion, urbanisation, population 
growth, and the demand for biomass fuels as key drivers of deforestation 
(Bone et al., 2016; Makwinja and Mkhwimba, 2025). Understanding 
how communities perceive the factors contributing to deforestation is 
essential for developing effective conservation policies and promoting 

sustainable development. Skole et al. (2021) highlight significant limi
tations in understanding deforestation trends due to the lack of consis
tent, evidence-based data. Most analyses rely on geospatial and 
econometric methods, which often depend on technological simulations 
and modelling, while overlooking the perspectives and experiences of 
local communities that depend on these resources. Research indicates 
that poverty, population pressure, and access to markets significantly 
shape local perceptions of the drivers of deforestation (Bone et al., 2016; 
Makwinja and Mkhwimba, 2025). Kpienbaareh et al., (2021) stress that 
deforestation rates and restoration outcomes can vary across local 
contexts, underscoring the importance of incorporating community 
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insights into environmental management practices.
While remote sensing technologies have substantially advanced 

human capacity to quantify forest loss with increasing precision (Skole 
et al., 2021), systematic exclusion of community-lived experiences 
from the analytical frameworks that shape our understanding of the 
drivers of deforestation persists. The land use policies that fail to engage 
with local ontological perspectives risk producing participatory exclu
sion (Chigbu et al., 2019). Yet, recent studies indicate an average annual 
forest loss of approximately 40,000 ha, representing a decline of more 
than one-quarter of Malawi's forest cover between 2005 and 2025 
(Kapatamoyo et al., 2023; Makwinja et al., 2025b).

What makes Malawi a significant case for this study is not just the 
magnitude of forest loss but also the underlying resource-nexus 
dilemma. While forest cover is decreasing significantly, approximately 
95% of Malawian households rely on biomass for cooking and heating, 
with wood fuel and charcoal accounting for roughly 86% of total energy 
consumption (National Statistical Office NSO 2018; McCauley et al., 
2018; Henkel et al.,2023; Makwinja et al., 2025b). This energy poverty 
intersects with both water and food security challenges and subse
quently produces cascading negative effects on other environmental 
resources, including climate and biota (Henkel et al.,2023). Malawi is a 
predominantly agrarian economy where 85% of the population depends 
on rain-fed agriculture, fisheries, and forestry for their livelihoods 
(Jorstad and Webersik, 2016; Ngwira and Watanabe, 2019).

The resource nexus approach has emerged as a powerful analytical 
tool for understanding the interconnections between water, energy, and 
food systems (Albrecht et al., 2018; Brouwer et al., 2023). However, as 
Makwinja et al. (2025a) highlight in their global systematic review, 
nexus scholarship has disproportionately favoured technical and bio
physical modelling approaches over community-perceived nexus dy
namics. This bias has produced what Liu et al. (2007) describe as an 
incomplete articulation of coupled human-natural systems, in which the 
human dimension is reduced to aggregate socioeconomic variables 
rather than being understood through situated, lived experiences. When 
rural communities are positioned as objects rather than subjects of 
research, policy interventions consistently fail to achieve their intended 
outcomes because they misdiagnose the behavioural and cultural drivers 
of land-use change (Chigbu et al., 2019).

Numerous studies have identified agricultural expansion, urbanisa
tion, population growth, and the demand for biomass fuels used for 
cooking and heating as primary drivers of deforestation in southern 
regions (Bone et al., 2016; Makwinja and Mkhwimba, 2025). Under
standing how communities perceive the factors contributing to defor
estation is essential for developing effective conservation policies and 
promoting sustainable development. Skole et al. (2021) highlight sig
nificant limitations in understanding deforestation trends due to the lack 
of consistent, evidence-based data. Most analyses rely on geospatial and 
econometric methods, which often depend on technological simulations 
and modelling, while overlooking the perspectives and experiences of 
local communities that depend on these resources. Research indicates 
that poverty, population pressure, and access to markets significantly 
shape local perceptions of the drivers of deforestation (Bone et al., 2016; 
Makwinja and Mkhwimba, 2025). The stress that deforestation rates and 
restoration outcomes can vary across local contexts, underscoring the 
importance of incorporating community insights into environmental 
management practices (Kpienbaareh et al., 2021).

This study examines the drivers of deforestation in Malawi for 
several reasons. First, the southern region continues to experience rapid 
deforestation rates, particularly in protected areas such as the Ndirande 
and Michiru forest reserves in Blantyre, the Mulanje Biosphere Forest 
Reserve, and the Thambani forest reserve in Mwanza District (Makwinja 
and Mkhwimba, 2025). Second, most studies identifying direct and in
direct drivers of deforestation in this area have heavily relied on geo
spatial analyses and remote sensing. The situation is further complicated 
by the impacts of climate change and environmental variability, 
including severe drought and flooding that affect Southern Malawi. For 

example, in 2023, Tropical Cyclone Freddy struck the Southern region, 
resulting in over 1000 fatalities, thousands of injuries, and the 
displacement of many local communities, especially those living near 
forest reserves.

Local knowledge concerning deforestation is crucial in shaping 
community responses to environmental challenges. Understanding these 
perceptions is foundational to developing tailored interventions and 
sustainable land management practices. Engaging communities in 
assessing local drivers of deforestation fosters ownership and account
ability toward conservation (Munthali et al., 2019). Community 
engagement reveals diverse perspectives that are often overlooked in 
quantitative analyses. Furthermore, the extent to which these drivers 
impact the interconnections among environmental resources remains a 
contentious issue among forest stakeholders and environmental in
stitutions in Malawi and many sub-Saharan African countries. The nexus 
approach emphasises the interconnectedness of water, energy, and food 
systems, facilitating a comprehensive understanding of how local live
lihood activities lead communities toward unsustainable resource 
exploitation and exacerbate deforestation (Makwinja et al.,2025b).

Additionally, socio-economic factors play a crucial role in driving 
deforestation. Research has shown that changes in socio-economic 
variables, such as population density and dependency on natural re
sources, are correlated with variations in deforestation rates in Malawi 
(Bone et al., 2016). This suggests that resource management strategies 
within the Resource Nexus must consider local socio-economic dy
namics to effectively mitigate deforestation (Makwinja and Mkhwimba, 
2025).

2. Analytical framework

Our research is founded on a hybrid framework (Fig. 1) that oper
ationalises the Resource Nexus approach proposed by Brouwer et al. 
(2023) and the Theory of Planned Behaviour by Ajzen (1991) within a 
socio-ecological system. The resource nexus approach has emerged as a 
powerful analytical tool for understanding the interconnections between 
water, energy, and food systems (Albrecht et al., 2018; Brouwer et al., 
2023). However, as Makwinja et al. (2025a) document in their global 
systematic review, nexus scholarship has disproportionately favoured 
technical and biophysical modelling approaches over 
community-perceived nexus dynamics. This bias has produced what Liu 
et al. (2007) describe as an incomplete articulation of coupled 
human-natural systems, in which the human dimension is reduced to 
aggregate socioeconomic variables rather than being understood 
through situated, lived experiences. According to Chigbu et al. (2019), 
when rural communities are positioned as objects rather than subjects of 
land-use change research and practice, policy interventions consistently 
fail to achieve their intended outcomes because they misdiagnose the 
behavioural and cultural drivers.

The hybrid analytical framework is empirically appropriate, as it 
facilitates an effective understanding of the interconnectedness of 
environmental resources. For instance, the framework helps establish 
how water, energy, climate, biota, and food are shaped by technological, 
economic, governance, and environmental factors (Mabhaudhi et al., 
2019; Nhamo et al., 2018; Chemura et al., 2024; Makwinja et al., 
2025b). The Resource Nexus approach could help to identify defores
tation as a complex issue influenced by technological advancements and 
institutional inefficiencies (Wolde et al., 2021). Similarly, economic 
growth can increase the consumption of forest products, underscoring 
the importance of effective governance in mitigating the impacts of 
deforestation (Kimengsi et al., 2022; Destiartono and Ekananda, 2023). 
The nexus approach to managing environmental resources within the 
socio-ecological system can facilitate transformative sustainable devel
opment amidst the current environmental challenges, such as climate 
change and escalating poverty levels (Chemura et al., 2024).

Integrating the Theory of Planned Behaviour allows for a deeper 
understanding of the motivations behind community actions related to 
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deforestation. It suggests that an individual’s intention to engage in 
specific behaviours, such as deforestation or conservation, is shaped by 
their attitudes and social norms (Ajzen,1991;Chigbu et al.,2024). If 
community members view deforestation as socially acceptable or if they 
feel unsupported in sustainable practices, they are likely to contribute to 
it. Hence, addressing these psychological and social factors is vital for 
effective policy-making. Our study highlights the need for interventions 
that consider the physical and socio-behavioural aspects of resource 
management, mediated by formal and informal institutions (Kimengsi 
et al., 2022). By balancing technological progress, resource manage
ment, and community perceptions, we can work towards ecological 
sustainability in forests, which face threats from socio-economic 
pressures.

This study advances three interconnected research questions. First, 
why do communities characterise deforestation as a resource nexus 
dilemma in southern Malawi? This question moves beyond identifying 
proximate drivers to examine how communities themselves frame the 
trade-offs between food production, energy access, and forest conser
vation. Second, how do local communities perceive the drivers of 
deforestation? This question engages directly with Chigbu et al., (2019)
emphasis on community-led knowledge production, recognising that 
perceptions are not merely subjective reflections but are constitutive of 
land-use decisions. Third, how does deforestation affect resource nexus 
outcomes in southern Malawi? This question extends the analysis 
beyond forest cover change to examine cascading effects on water re
sources, energy security, food systems, biodiversity, and governance. By 
answering these questions, this study positions deforestation dynamics 
at the core of the Resources Nexus dilemma at the community scale.

3. Materials and methods

3.1. Description of the study area

Malawi is a landlocked country in southeastern Africa, located 

between 13◦ 15' 4.38" S and 34◦ 18' 5.50" E. The country's total area is 
118,484 km² (45,747 m²), comprising a land area of 29,600 km² and 
24,404 km² of water surface, including Lake Malawi (Fig. 2). The 
country shares borders with Mozambique to the South East, Tanzania to 
the North, and Zambia to the South West (Government of Malawi,2018). 
The terrain largely consists of plateaus, which make up around 60% of 
the landscape, with elevation decreasing from southeast to northwest. 
The projected population for Malawi in 2024 was 21,655,286, repre
senting 0.27% of the world’s population with an average annual growth 
rate of 2.6% (NSO, 2019). The country experiences distinct wet and dry 
seasons and is predominantly covered by Miombo woodland 
(Geldenhuys, 2014; Munishi et al., 2010). With an estimated GDP of 
$10.84 billion, about 85% of the population relies on rain-fed agricul
ture, fisheries, and forestry for their livelihoods (Jorstad and Webersik, 
2016; Ngwira and Watanabe, 2019). Most Malawians use biomass for 
cooking and heating, with wood fuel and charcoal accounting for 
roughly 86% of total energy consumption (NSO, 2018; McCauley et al., 
2018).

3.2. Sample size determination and sampling procedure

This study employed a multistage sampling technique to determine 
the sample size. Firstly, Malawi was purposively selected because it has 
one of the highest deforestation rates in Southern Africa. Secondly, the 
Southern region of Malawi was purposively selected for the following 
reasons: (a) it has the highest deforestation rate in Malawi based on 
geospatial analysis and evidence from several previous studies (Bone 
et al.,2016; Makwinja and Kimengsi, 2025). (b)The household land 
holding size is relatively smaller than in the central and Northern re
gions.(c) It is the home of Blantyre, Malawi’s commercial city. (d) Hosts 
most of the biggest hydro-electricity generation power stations (e.g., 
Nkula, Kapichira, and Tedzani) in Malawi. (e) The majority of house
holds are smallholder farmers. (f) Most of the mega farms, such as tea 
plantations and Sugarcane estates, are in the Southern region. 

Fig. 1. Analytical framework of the study adapted from Ajzen (1991); Brouwer et al.(2023); The Program on Forests (PROFOR) governance framework 
(PROFOR/FAO,2011).
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Therefore, the region presents the best case for this study.
Thirdly, we purposively selected Thyolo, Mulanje, Blantyre, Chik

wawa, and Mwanza Districts to recruit participants for this study. Based 
on the first author’s knowledge of the area, these districts present a clear 
Resource Nexus Dilemma, as previous studies have reported them as 
either highly deforested or as major hotspots for deforestation (Bone 
et al., 2016). From each district, two villages were purposively 
selected for their proximity to a key forest (e.g., a forest reserve or a 
Village Forest area). The fourth step involved determining the sample 

size from each selected village using Cochran's Sampling technique (Eq. 
1). 

n =
NZ2pq

e2(N − 1) + Z2pq
(1) 

Where: n = Sample size of a household= 0.5, q = 1–0.5, which is the 
maximum level of variables taken when prior population variability is 
not known. e=the precision level and N = Total population size of the 
selected village obtained from the Village head register. Thus, a total of 

Fig. 2. Study area map showing District boundaries in Southern Malawi.

Fig. 3. Data collection chart of the study.
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271 household heads were interviewed across the five districts in this 
study (Fig. 3).

3.3. Data collection

Our research employs an exploratory sequential mixed methods 
approach in Southern Malawi. The exploratory sequential mixed 
methods approach involves conducting a qualitative study first, fol
lowed by a quantitative analysis to answer key research questions 
(Creswell and Creswell, 2018).

Firstly, the study analysed the key features of relevant literature to 
identify scientific and grey literature, including policy documents, 
empirical papers, and strategies from public and non-state actors, that 
have strong connections to Forest resource use practices in Malawi and 
associated environmental resources.Secondly, the study involved co- 
designing and facilitating Participatory workshops on the main char
acteristics of drivers of deforestation. These workshops facilitated 
stakeholder engagement and knowledge co-creation, which are critical 
for addressing the interconnected challenges of environmental Re
sources (e.g., water, energy, food and biota). Recent literature suggests 
that participatory approaches, such as workshops, serve as practical 
tools for fostering collaboration among diverse stakeholders. Such ap
proaches enhance local capacity and ensure that the voices of margin
alised communities are included in decision-making processes 
(Mabhaudhi et al., 2019; Melloni et al., 2020). Promoting stakeholder 
engagement generates locally relevant knowledge that informs policy 
decisions, ultimately enhancing the sustainable management of inter
connected resources (Howarth and Monasterolo, 2016; Ioannou and 
Laspidou, 2023).

By valuing the insights of all community members, particularly those 
who are often marginalised, such as women and youth, these workshops 
paved the way for inclusive forest use practices. The participatory co- 
design ensured the development of contextually relevant, tailored sur
vey questionnaires specific to the socio-economic fabric of communities 
in Southern Malawi. Through participatory workshops, stakeholders 
shared their experiences of forest use practices and their effects on the 
Environmental Resources Nexus. This tailored approach enabled the 
identification of local innovations and practices, which were incorpo
rated into the survey checklist for focus group discussions and into the 
questionnaires for key informant, expert, and household interviews.

The third step was to facilitate 25 Focus Group Discussions in 
Mwanza (3), Chikwawa (5), Mulanje (7), Thyolo (4), and Blantyre (6). In 
each Focus Group Discussion, at least 15 participants were engaged. The 
composition of discussants included fair representation of men, women, 
boys, and girls who were born and raised in the area or had lived there 
for at least 10 years. The reason for this approach was to engage people 
in developing a strong understanding of forest resource use practices and 
their implications on environmental resource use practices, as well as 
the changes that have occurred over time. They also formulated specific 
questions for the household interviews in the questionnaire. These were 
situational groups assembled by the researchers specifically for this 
study. On average, each Focus Group Discussion lasted for about 51 min. 
Additionally, we conducted expert interviews to gather their perspec
tives on the drivers of deforestation. The Director of Forestry, the Zone 
Forestry Manager (South), and District Forestry Officers from Blantyre, 
Mwanza, Mulanje, Thyolo, and Chikwawa, along with five Forestry 
Extension workers, were interviewed as experts using a checklist.

The fourth step involved conducting 271 household interviews 
across five districts. Before data collection began, the English versions of 
the research instruments were reviewed by peers and translated into the 
local language (Chichewa). Both the interviews and Focus group dis
cussions were conducted in Chichewa to gather more accurate infor
mation about the study subject. Our data collection team comprised 
indigenous people who were comfortable having conversations in either 
Chichewa or English. Although the researcher took notes, all interviews 
and discussions were recorded after obtaining the respondents' verbal 

consent. The researchers raised issues that arose during the focus group 
discussions and sought clarifications from key informants and experts. 
Such issues included deforestation trends, historical perspectives on 
forest resource use practices, community perceptions of drivers, and 
Resource Nexus outcomes driven by deforestation (Reetsch et al., 2021). 
The respondents were informed that they could withdraw at any point 
during the interviews if they felt uncomfortable with the exercise. They 
were also assured of strict confidentiality when reporting the results. 
The number of respondents was selected proportionally to the number of 
households in each targeted village. Fig. 2. Data collection chart of the 
study.

3.4. Data analysis

Qualitative data collected from Focus Group Discussions were tran
scribed, coded, and analysed using deductive content analysis (Creswell 
and Creswell, 2018). Descriptive and Inferential statistics were gener
ated in analysing household interviews with the help of Excel Solver (Eq. 
1). A similar approach has been employed in studies by Mussa et al. 
(2006) in Sudan, Solomon et al. (2017) in Ethiopia, and Munthali 
et al. (2018) in Malawi (Eq. 2). 

index =
RnC1 + Rn− 1C2… + R1Cn
∑

RnC1 + Rn− 1C2… + R1Cn
(2) 

Where Rn= Value given for the least-ranked level (For example, the 
least-ranked level of this study was 5). Rn− 1 = 4, R1= 1; Cn= the counts 
of the least ranked level (in the above example, the count of the 5th 
rank), and (the count of the 1strank=C1) (Solomon et al., 2017; Mun
thali et al., 2019).

A non-parametric test (Pearson’s chi-square) was used to ascertain 
the differences/associations between the selected socio-economic vari
ables and community perceptions. We performed Logistic regression 
analysis to identify the most influential drivers (Eq. 3). To determine the 
household-level drivers of deforestation, the dependent variable was the 
community’s perception of these drivers. In contrast, the independent 
variables included socio-economic characteristics such as age, gender, 
family size, education, and landholding size. Logistic analysis at the 
household level estimated the probability of the effects of the indepen
dent variables on the dependent variables (Makwinja and Mkhwimba, 
2025). 

Logit (Y) = α+ β1X1 + β2X2 + β3X3 +⋯+ βnXn + ε (3) 

where Y=The likelihood that dependent variable Y = 1, α= the inter
cept, β1 … βn=coefficients of related independent variables, and X1 … 
Xn = Relevant independent variables, ԑ=error term.

4. Results

4.1. Theorising deforestation as the resource Nexus dilemma in Southern 
Malawi

The deforestation crisis in Southern Malawi is a manifestation of a 
critical Resource Nexus dilemma, where the urgent human need for 
food, energy, and income conflicts with the conservation of forest re
sources. This nexus is not a simple competition but a tightly coupled, 
vicious cycle driven by socio-economic precarity. At its core, the 
dilemma stems from population pressure on a finite land base, which 
necessitates cropland expansion (food nexus) into forested areas to 
sustain large households. Forest resources in Malawi exist in five land 
tenure regimes:(i)Customary land tenure,(ii) forest reserve with state 
tenure, (iii)communal forests, (iv)private forests common property,(v) 
informally allocated land (Table 1). Each of these tenurial arrangements 
exhibits distinct characteristics regarding ownership, access, participa
tion, excludability, and usability.

Concurrently, near-total dependence on biomass fuel, driven by a 
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lack of affordable alternatives (the energy-poverty nexus), forces 
households to harvest wood for daily subsistence (Fig. 4). This subsis
tence pressure is catastrophically amplified by the need for cash income 
(income nexus), leading to the illegal but rational commercialisation of 
forest resources through charcoal production. The persistence of this 
cycle is fundamentally enabled by a fourth, cross-cutting element: 
institutional failure (comprising weak law enforcement, corruption, and 
land tenure uncertainties). This failure breaks the feedback loop that 
would otherwise punish unsustainable practices, effectively subsidising 
environmental degradation as a short-term livelihood strategy.

Therefore, deforestation in Southern Malawi is theorised as a socio- 
ecological system trapped in a Nash equilibrium, where individual 
rational choices to secure immediate food, energy, and income lead to 
the sub-optimal outcome of systemic environmental resource depletion, 
poverty reinforcement, and long-term vulnerability for the entire com
munity. Any effective policy intervention must therefore target the 
nexus simultaneously through integrated strategies, such as promoting 
sustainable agricultural intensification (food), providing affordable 
alternative energy sources (energy), creating off-farm livelihoods (in
come), and strengthening governance (institutions), to break this para
lysing equilibrium.

The underlying drivers of deforestation encompass economic, socio- 
cultural, and governance dimensions that are linked to human behav
iour and actions related to forest resource use (Fig. 5). These drivers can 
be positively or negatively associated with deforestation trends, 
depending on the geographical context.

These findings were alluded to in qualitative insights from local 
communities in the case study areas. 

“… there are several reasons why we cut trees. Our lives depend on trees 
for construction, including building houses, cooking, and growing crops on 
limited land. We sell charcoal and timber to get money for our children’s 
school fees, buy fertiliser and even food during the hunger season…,” 
argued a Blantyre-based male participant in one of the FGDs.

The testimony from the Blantyre-based Male focus group participant 
provides a critical, first-hand rationalisation of the drivers of defores
tation, framing it not as mere environmental degradation but as a live
lihood strategy underpinned by a severe resource-nexus dilemma. The 
participant explicitly links tree cutting to three fundamental human 
needs: shelter, energy, and food security. This directly aligns with 
numerous quantitative findings identifying cropland expansion and 
charcoal production as the top proximate drivers. Furthermore, the 
statement highlights the critical economic linkage whereby the con
version of forest resources (charcoal and timber) into financial capital is 
a primary strategy for meeting essential expenditures, including edu
cation, agricultural inputs, and food purchases during periods of scarcity 
(Fig. 5). This underscores a perilous feedback loop: environmental 
depletion is used to mitigate immediate poverty and risks, which in turn 
exacerbates long-term vulnerability by degrading the very ecosystem 
services that agriculture and water resources depend on.

The participant's use of the phrase "Our lives depend on trees" sig
nifies a deep understanding of the value of trees, not for their standing 
ecological utility, but for their immediate instrumental value as a 
convertible asset. This narrative scientifically validates the theoretical 
model of deforestation as a function of constrained rational choice, in 
which individuals are forced to prioritise immediate household survival 
and economic needs over long-term communal environmental sustain
ability due to a lack of viable alternatives. Consequently, policy in
terventions that solely restrict access through law enforcement are likely 
to be ineffective or even harmful unless they simultaneously provide 
alternative pathways to meet these fundamental needs for energy, in
come, and food.

4.2. Community perceptions on drivers of deforestation in southern 
region, Malawi

The sampled households in Malawi’s Southern Region are charac
terised by attributes typical of a predominantly agrarian, low-income 

Table 1 
Land tenure-based community theorisation of deforestation.

Land Tenure Characterisation

Regime Ownership Accessibility Userbility Excludability Participation Extraction

Forest Reserve State Low Low High Moderate High
Timber Plantations State& Private Low High High Low High
Customary Chief High High Moderate High High
Informal land Private Moderate High High Low High
Common land Community High High Low Low High

Fig. 4. Proximate drivers of deforestation in Southern Malawi.
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subsistence community (Table 2). The demographic profile is dominated 
by middle-aged, married males (72.5% male-headed, with an average 
age of 41.7 years). At least 75.2% of respondents are married, and the 
average household size is relatively large at 6.6 members. Socio- 
economic data reveal near-universal reliance on agriculture, with 
88.1% of participants identifying as farmers and farming ranking as the 
primary source of income. This is supported by an average landholding 
size of 2.04 ha, typical of smallholder subsistence farming. Despite this 
engagement in agriculture, the mean annual income is low 
(MK1551,726.42), suggesting limited market integration or low agri
cultural productivity. A significant share (78.4%) has attended at least 
primary education, indicating a basic level of literacy. There is also an 
overwhelming dependence on biomass for fuel, with 95.3% of house
holds relying on fuelwood or charcoal. This, combined with the Lhomwe 
ethnic group constituting a majority (60.8%), paints a picture of a 
relatively homogeneous community whose livelihoods and energy needs 
are intrinsically linked to natural resource extraction, particularly from 
forests and land.

Community perceptions reveal a complex, multifaceted system of 
drivers of deforestation in Southern Malawi, dominated by immediate 
subsistence needs and underpinned by critical socio-economic failures 
(Table 3). Biomass energy was perceived as the most significant driver of 
deforestation (Index = 0.0788), followed by energy poverty (0.0769) 
and cropland expansion (0.0746). This strongly indicates that biomass 
energy production for charcoal and fuelwood, limited access to cleaner 
energy and agricultural expansion for food production are the key 
drivers of deforestation in Southern Malawi. Land tenure uncertainty 
was ranked fourth (Index = 0.0735), highlighting a clear recognition 
that land tenure regimes are core drivers of deforestation among local 
communities. Urbanisation (0.0731) and corruption (0.0729) were 

perceived as the fifth and sixth drivers. Such findings highlight the 
increasing infrastructure development in Malawi and the challenges of 
good governance in the forestry sector that enable unsustainable forest 
resource use practices. Weak law enforcement (0.072902), population 
growth (0.0726), and unemployment (0.0725) were also deemed highly 
important and ranked seventh, eighth, and ninth, respectively, high
lighting a crucial role socio-economic constraints play towards defor
estation. In contrast, factors such as forest fires (0.0535), wildlife 
disturbances (0.0538), and climate change (0.0532) were consistently 
ranked as the least important drivers (Ranks 16–18). This hierarchy of 
perceptions suggests that deforestation is primarily driven by a vicious 
cycle of poverty, in which immediate energy and food needs are pri
oritised, thereby exacerbating population pressure. The results further 
suggest that deforestation in Southern Malawi is facilitated by inade
quate governance and law enforcement, rather than by environmental 
or climatic factors.

Regression analysis reveals that perceptions of key deforestation 
drivers in Southern Malawi are significantly influenced by specific socio- 
economic characteristics, with literacy consistently emerging as a 
powerful factor (Table 4). Higher literacy rates are strongly associated 
with a decreased likelihood of perceiving Charcoal and Fuelwood pro
duction, Cropland expansion, and Urbanisation as primary drivers, 
suggesting that education may provide a broader understanding of 
environmental issues beyond immediate subsistence needs. Conversely, 
the perception of Corruption as a key underlying driver is significantly 
more common among younger respondents and marginally more among 
male-headed households, indicating that demographic factors shape 
views on governance. Religious affiliation also plays a role, as Christian 
respondents were more likely to identify Cropland expansion and Ur
banisation as drivers, potentially reflecting community norms or values 
influenced by religious teachings (Table 5).

Furthermore, marital status is a significant predictor of perceived 
energy poverty, which may be linked to the energy demands of house
hold management. The analysis underscores that perceptions are not 
uniform but are filtered through a lens of education, age, gender, and 
cultural identity. This implies that interventions aimed at mitigating 
deforestation must be tailored to account for these diverse perspectives 
within the community, ensuring communication strategies and policies 
resonate with different socio-demographic groups. 

“…My husband cut down some trees on the land I inherited from my 
family to produce charcoal for sale and to grow maize for food, although I 
do not want him to. For the land we borrowed from the village headman, 
we are all happy to cut everything in the first growing season to create 
space for our maize. We would be better off using the trees now, as we do 

Fig. 5. Underlying drivers of deforestation in Southern Malawi based on community lived experiences.

Table 2 
Household characteristics in the Southern Region of Malawi (n = 271).

Household Attributes Value

The average age of the household (years) 41.7
Gender of participants (female, %) 61.3
Family head is Male (%) 72.5
Participant is Married (%) 75.2
Participants attended at least Primary Education (%) 78.4
The occupation of a participant is a Farmer (%) 88.1
The average household income (MK/year) 1551,726.42
The average household size (no.) 6.6
Households using Charcoal/Fuelwood energy(%) 95.3
Participant is a Lhomwe tribe(%) 60.8
The average land holding size (hectares) 2.04
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not know if we will have the land again next year. High-quality charcoal 
is produced from indigenous trees in forest reserves, and we make sure to 
harvest as much as we can, since those state-owned trees have no clear 
future with us, and everyone can sneak in at night to cut them despite the 
government’s restrictions….[A female FGD participant number 10 in 
GVH Jasonin Thyolo District].

The sentiments of a female participant in the focus group discussion 
in Mulanje District reveal a critical link between land tenure security 
and the propensity to make decisions about forest resource use. Women 
in a matriarchal society, like Thyolo, own land, mostly inherited from 
their ancestors, but in most cases do not retain user rights over it upon 
marriage. Nevertheless, the husbands mostly make extractive, immedi
ate forest-use decisions rather than conservation for future use, as they 
know that once they are divorced, they will also lose their user rights.

The distinction between inherited and borrowed land empirically 
validates the tenure-induced temporal discounting mechanism. House
holds managing inherited land are more sensitive about cutting trees, 
unlike when they cut trees from a forest reserve under a state tenure 
regime or from borrowed land without clear ownership.

The results show that the absence of a formal land document in
creases the likelihood of perceiving charcoal/fuelwood production as a 
driver (p = 0.004), demonstrating that tenure insecurity directly pre
dicts energy-driven deforestation. Similarly, perceived eviction risk 
shows the strongest tenure effect on extraction behaviour (p = 0.001). 

“…Every day, I must prepare food for my husband, our six children, and 
my husband's three nephews. It takes about 3–4 h to return from the forest 
with fuelwood that can last for a week, and if my husband has time, he 
sometimes goes with his nephews to produce charcoal in Mulanje Forest 
Reserve, not only for us to use but also to sell in Blantyre…” said a female 
discussant in an FGD, Traditional Authority Chikumbu, Mulanje 
District.

The qualitative account from a female discussant in Mulanje District 
provides a nuanced, ground-level illustration of the previously identified 
quantitative drivers of deforestation, particularly highlighting the 
gendered dimensions of energy poverty and its socio-economic linkages. 
The statement empirically validates the high ranking of charcoal and 
fuelwood production as a primary driver, demonstrating its dual role as 
both a subsistence necessity for a large household and a critical income 
source given limited alternatives. The significant time investment 
required for fuelwood collection represents a substantial opportunity 
cost, particularly for women, constraining their ability to pursue edu
cation, engage in other economic activities, or participate in community 
governance.

Furthermore, the account explicitly connects the proximate cause 
(wood extraction) to the underlying drivers of weak law enforcement, as 
the deliberate production of charcoal within the Mulanje Forest Reserve 
indicates illegal activity driven by economic pressures and unemploy
ment. The narrative also underscores the role of large household size as a 
multiplier of demand on forest resources for both energy and agricul
tural expansion to feed the family. The finding reveals a distinct gender- 
based division of labour where women bear the burden of time- 
consuming, non-remunerative fuelwood gathering for daily subsis
tence, while men are more involved in the profitable, albeit illegal, 
charcoal production value chain. This personal narrative synthesises the 
statistical findings into a coherent human story, confirming that defor
estation is not an abstract phenomenon but a rational, albeit unsus
tainable, livelihood strategy deeply embedded in the complex interplay 
of gender roles, energy needs, and economic survival.

4.3. The resource Nexus outcomes shaped by deforestation in Southern 
Malawi

The study reports that deforestation in Southern Malawi over
whelmingly generates adverse outcomes across ecological, economic, 
socio-cultural, and political dimensions. While a few short-term benefits 
exist (e.g., charcoal income), they are unsustainable in the long term. 
The participatory assessment reveals a striking imbalance. At least 36 
negative ecological impacts outweigh only 2 positive effects, indicating 
severe environmental degradation (Table 1). Key manifestations include 
diminished water retention capacity, exacerbated soil erosion, and 
biodiversity loss, all of which disrupt hydrological cycles and compro
mise ecosystem services. The marginal benefit of enhanced sunlight for 
certain crops pales in comparison to the systemic ecological damage 
incurred.

Economically, deforestation has produced 28 negative outcomes and 
only 3 positive effects, highlighting unsustainable trade-offs. The 
depletion of forest resources has impaired agricultural productivity by 
reducing soil fertility, while hydropower instability has hindered in
dustrial and commercial activity. Although the charcoal trade offers 
short-term livelihood opportunities, its growth in the informal sector 
occurs at the expense of long-term environmental and economic sus
tainability. The data suggests that Southern Malawi's current trajectory 
prioritises immediate survival strategies over structural economic 
resilience, perpetuating a cycle of resource depletion and poverty.

Socio-cultural impacts follow a similar pattern, with 26 adverse 
consequences contrasted against four limited benefits. Water scarcity 
and food insecurity disproportionately affect rural populations, 

Table 3 
Community perceptions on drivers of deforestation in Southern Malawi (n = 271).

Type Driver (Themes) Score

1 2 3 4 5 Weight Index Rank

Proximate Biomass energy 96 70 52 32 21 1001 0.078806 1
Underlying Energy poverty 91 66 54 37 23 978 0.076996 2
Proximate Cropland expansion 84 65 61 24 37 948 0.074634 3
Underlying Land tenure uncertainties 80 66 52 41 32 934 0.073532 4
Proximate Urbanisation 81 57 63 37 33 929 0.073138 5
Underlying Corruption 82 71 33 49 36 927 0.072981 6
Underlying Weak law enforcement 79 71 40 46 35 926 0.072902 7
Underlying Population growth 80 63 54 35 39 923 0.072666 8
Underlying Unemployment 75 64 55 48 29 921 0.072508 9
Proximate Overgrazing 63 79 50 52 27 912 0.0718 10
Underlying Shrinking disposable income 72 58 48 60 33 889 0.069989 11
Proximate Logging for Timber 66 56 45 64 40 857 0.06747 12
Underlying Lack of effective laws 65 36 49 58 63 795 0.062589 13
Proximate Climate change 30 36 68 66 71 701 0.055188 14
Proximate Wildlife disturbances 20 40 74 65 72 684 0.05385 15
Proximate Forest fire 25 52 43 67 84 680 0.053535 16
Both Others 30 43 47 62 89 676 0.05322 17
Total 1119 993 888 843 764 12702
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exacerbating gender inequalities as women and children bear the 
burden of resource collection. Indoor air pollution from biomass com
bustion further compounds public health challenges. While charcoal 
production offers temporary employment, it entrenches communities in 
environmentally destructive practices that ultimately undermine their 
well-being. These findings underscore how environmental degradation 
intensifies socio-economic vulnerabilities, particularly among margin
alised groups.

At the political level, 27 points of negative governance challenges 
emerge, with only 3 points countervailing positive developments. En
ergy crises and food insecurity have strained institutional capacities, 
while competition over dwindling resources has heightened land-use 
conflicts. Although deforestation has spurred some policy responses, 
such as reforestation initiatives, these measures remain inadequate to 
address the systemic nature of the crisis. The data indicate that envi
ronmental mismanagement is generating governance deficits that could 
destabilise the region’s development trajectory without urgent, coordi
nated intervention.

5. Discussion

5.1. Theorisation of deforestation as a sustainability dilemma in Southern 
Malawi

The deforestation crisis confronting Southern Malawi is more than a 
simple competition between food production, energy security, and for
est conservation. Our findings demonstrate that this crisis represents a 
tenure-mediated resource nexus dilemma where insecure and contested 
rights to land and trees systematically incentivise short-term extraction 
while penalising long-term stewardship. This theoretical reframing 
directly addresses a critical gap identified in recent literature where 
environmental resource trade-offs is discussed without attending to the 
institutional arrangements, specifically land tenure regimes, and the 
structure of how communities make decisions about forest resource use 
(Chigbu et al., 2024;Bouramdane,2025).

The empirical evidence In this study, land tenure insecurity was 
among the most significant driver of deforestation statistically indis
tinguishable from the top-ranked drivers of biomass energy production 
and energy poverty. Households operating on borrowed land or without 
formal documentation exhibited extraction behaviours that differed 
significantly from those of households with recognised rights. These are 
not marginal differences; they represent systematic variations in how 
people relate to environmental resources depending on whether they 
anticipate future access.

This finding aligns with and extends the foundational work of Place 
and Otsuka (1997) in Malawi, who demonstrated that customary tenure 
systems, while providing use rights, created conditions of uncertainty 
that depressed tree planting and management investments. Our contri
bution is to show how this tenure-induced uncertainty operates through 
the resource nexus rather than alongside it.The study empirically dem
onstrates that when households lack assurance of future access, the 
rational response is to maximise immediate extraction.This behavioural 

Table 4 
Socio-economic of determinants of Community perceptions on Drivers of 
deforestation.

Perceived Driver Independent Variable Estimate Std. 
Error

p-value

Charcoal and 
Fuelwood 
Production

Average age of 
household head (years)

0.006 0.004 0.035**

​ Household head is Male 
(%)

0.386 0.332 0.023**

​ Household head is 
married (%)

0.123 0.201 0.144

​ Respondent is a Christian 
(%)

0.226 0.47 0.052*

​ Respondent is literate 
(%)

− 1.051 0.071 0.032**

​ No formal land 
document (yes=1)

0.472 0.154 0.002***

​ Perceived eviction risk 
(1–5 scale)

0.512 0.151 0.002***

Cropland 
expansion

Average age of 
household head (years)

0.005 0.016 0.172

​ Household head is Male 0.631 0.416 0.621
​ Household head is 

married
0.041 0.003 0.132

​ Respondent is a Christian 
(%)

0.353 0.272 0.042**

​ Respondent is literate 
(%)

− 1.052 0.231 0.004***

​ Landholding size < 1 
hectare (yes=1)

0.611 0.164 0.001***

​ Land borrowed from 
another household 
(yes=1)

0.563 0.302 0.000***

Energy poverty Average age of 
household head (years)

− 0.005 0.023 0.043

​ Household head is Male 
(%)

0.072 0.053 0.051

​ The household head is 
married

0.202 0.235 0.003***

​ Respondent is Christian 
(%)

0.046 0.039 0.511

​ Respondent is literate(%) 0.056 0.336 0.116
​ Women's recognised 

tree-planting rights 
(yes=1)

− 0.642 0.183 0.001***

​ Households collect 
fuelwood collectionfrom 
borrowed land

0.453 0.143 0.004***

Population 
growth

Average age of 
household head (years)

0.053 0.004 0.033*

​ Household head is Male 
(%)

0.425 0.631 0.522

​ Household head is 
married(%)

0.047 0.061 0.116

​ Respondent is Christian 
(%)

0.42 0.404 0.318

​ Respondent is literate 
(%)

− 1.066 0.542 0.007**

Urbanisation Average age of 
Household head(years)

0.052 0.002 0.142

​ Household head is Male 
(%)

0.537 0.791 0.701

​ Household head is 
married(%)

0.562 0.508 0.033**

​ Respondent is Christian 
(%)

0.046 0.039 0.511

​ Respondent is literate 
(%)

− 1.077 0.441 0.003***

​ Proximity (within 2 km 
of forest reserve)

0.297 0.164 0.013*

Corruption Average age of a 
Household (years)

− 0.008 0.006 0.003***

​ Household head is Male 
(%)

0.571 0.248 0.077**

​ Responded is married(%) 0.251 0.304 0.191

Table 4 (continued )

Perceived Driver Independent Variable Estimate Std. 
Error 

p-value

​ Respondent is a Christian 
(%)

0.035 0.026 0.545

​ Respondent is literate 
(%)

0.371 0.384 0.201

​ Customary tenure with 
no written record

0.353 0.161 0.014*

Key: An attribute with p < 0.005 is statistically significant, while p > 0.05 is not 
statistically significant. Asterisks (*, **, ***) denote levels of significance. [The 
drivers indicated in the table above include at least the top 3 proximate and top 3 
underlying drivers behind deforestation as perceived by the communities].
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pattern is clearly explained by our integrated analytical framework, that 
combines the Resource Nexus approach (Brouwer et al., 2023) with the 
Theory of Planned Behaviour (Ajzen, 1991), through the mechanism of 
perceived behavioural control.

Where tenure security is absent, perceived control over future 
resource flows collapses, and the attitude-behaviour gap widens. This 
finding highlights that even community members who express conser
vation values may engage in extractive practices because they lack 
confidence that forgoing immediate benefits will yield future returns.

The qualitative testimony from Thyolo District illuminates this 
mechanism with ethnographic specificity. A female participant distin
guished between inherited land, to which her family had generational 
ties, and land borrowed from the village headman for a single growing 
season. On inherited land, she reported ambivalence about tree cutting, 
and on borrowed land, she expressed enthusiastic clearing. This finding 
operationalises temporal discounting. The discount rate applied to 
future forest benefits is not a fixed parameter but a function of perceived 
tenure security. Where tenure is uncertain, discount rates approach in
finity, and conservation becomes irrational (Zhang and Pearse,2026).

The gendered architecture of tenure in Malawi's matrilineal systems 
adds another layer of complexity. Women in Thyolo and Mulanje Dis
tricts often inherit land from their matrilineal kin, conferring use rights. 
However, upon marriage, husbands, who lack independent tenure se
curity, frequently make extractive decisions about tree resources, 
knowing that divorce or death would terminate their access. This 
disjuncture between formal rights held by women and effective 
decision-making authority exercised by men means that even when 
women express conservation preferences, their perceived behavioural 
control is systematically undermined. This finding resonates with the 
UN-REDD Programme's (2017) analysis of Malawi's policy frameworks, 
which documented that women face much greater levels of discrimi
nation and disempowerment in tenure security than men in customary 
systems.

First, tenure security must move from the periphery to the centre of 
forest policy. The current approach—restricting access to forest reserves 
while failing to provide secure, documented rights to village forest 
areas- creates what Chigbu et al., (2019) termed "participatory exclu
sion": communities are consulted but lack the rights needed for partic
ipation to be meaningful. Policy instruments already exist; Malawi's 
Customary Land Bill (2016) and National Land Policy provide legal 
frameworks for documenting customary rights, but implementation has 
lagged. The findings of this study provide empirical justification for 
accelerated operationalisation, specifically the issuance of customary 
land certificates that document not only land rights but also tree tenure 
and carbon rights.

The study also suggests that tree tenure must be distinguished from 
land tenure in policy design. Even where land is held customarily, 
communities need clear, enforceable rights to plant, manage, and har
vest trees, including rights to benefit from carbon credits or other 
ecosystem service payments. The current legal ambiguity, where trees 
on customary land are subject to Forestry Act provisions that effectively 
vest ownership in the state,creates a classic open-access problem. 
Reforming the Forestry Act to recognise community ownership of 
planted trees and managed woodlots would align statutory law with the 
tenure arrangements that communities already recognise as legitimate.

5.2. Community perceptions of deforestation drivers

Community perceptions on the drivers of deforestation reveal a 
complex interplay between socio-economic factors and immediate sub
sistence needs, deeply rooted in the local population's demographic and 
economic characteristics. The hierarchy of drivers challenges several 
orthodoxies in deforestation research. While biomass energy production 
ranked first and energy poverty second, the next four driversland tenure 
uncertainty (fourth), urbanisation (fifth), corruption (sixth), and weak 
law enforcement (seventh),reveal that communities do not separate 
their material needs from the institutional environments in which those 
needs must be met. This finding contradicts narratives that position 
smallholder farmers as environmentally indifferent or ignorant of long- 
term consequences. Instead, communities demonstrate a sophisticated 
understanding of the causal chains connecting governance failures to 
on-the-ground outcomes.

The ranking of corruption and weak law enforcement as the sixth and 
seventh drivers warrants particular attention. When participants 
described producing charcoal in the Mulanje Forest Reserve, a legally 
protected area, they highlighted the impossibility of comprehensive law 
enforcement. This is not merely a law-enforcement problem; it indicates 
that the social contract on governing forest governance has eroded. 
When regulations are widely violated without consequences, they cease 
to function as behavioural constraints and, in effect, become selective 
taxes on the law-abiding or the unlucky.

What is striking about the bottom-ranked perceived drivers, e.g., 
forest fires, wildlife disturbances, and climate change, is that uncritical 
actors may conclude that communities are ignorant of environmental 
processes. However, an accurate interpretation flags out that commu
nities distinguish between proximate triggers and underlying drivers. 
Forest fires are often set deliberately by communities themselves as a 
means to clear land for cultivation. Climate variability exacerbates 
existing vulnerabilities but does not, in community framings, initiate the 
cycle of deforestation. The causal chain that matters, from the 

Table 5 
Resource nexus outcomes shaped by deforestation in Southern Malawi.

RN Outcomes Ecological Economic Socio-cultural Political

​ RN Dimensions Positive Negative Positive Negative Positive Negative Positive Negative
Water Resources ​ ​ ​ ​ ​ ​ ​ ​
​ Reduced Water availability ​ **** ​ *** ​ *** ​ ***
​ Soil Erosion and Siltation ​ ** ​ *** ​ *** ​ ***
​ Declining river flow ​ *** ​ ** ​ ** ​ *
Energy Security ​ ​ ​ ​ ​ ​ ​ ​
​ Hydro-power vulnerability ​ **** ​ **** ​ **** ​ ****
​ Increase in Biomass dependency. ​ **** *** ​ *** ** ** ***
Food Security and Agriculture ​ ​ ​ ​ ​ ​ ​ ​
​ Reduced Soil fertility ​ *** ​ **** ​ ** ​ ****
​ Climate Variability ** **** * *** * ** * ***
​ Loss of Agroforestry benefits ​ **** ​ *** ​ ** ​ **
Biodiversity & Land degradation ​ ​ ​ ​ ​ ​ ​ ​
​ Biota species extinction ​ **** ​ *** ​ *** ​ **
​ Land degradation ​ **** ​ *** ​ *** ​ **
​ Total 2 36 3 28 4 26 3 27

Key: Consolidated Participatory ranking of the Resource Nexus outcomes shaped by Deforestation in Malawi [****= Very High impact,***=High impact,**= Medium 
impact,*=Low impact].
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perspective of those living it, begins with tenure insecurity and energy 
poverty, proceeds through charcoal production and cropland expansion, 
and only then produces the environmental changes that external ana
lysts often treat as starting points.

The regression analysis reported in Table 4 reveals a significant 
policy implication. Literacy is strongly associated with a decreased 
likelihood of perceiving charcoal production (p = 0.032), cropland 
expansion (p = 0.004), and urbanisation (p = 0.003) as primary drivers. 
Education appears to provide alternative frameworks for understanding 
environmental change, perhaps by introducing sustainability concepts, 
exposing learners to non-agricultural livelihoods, or fostering critical 
distance from taken-for-granted practices. However, literacy did not 
significantly affect perceptions of corruption (p = 0.201) or weak law 
enforcement (p = 0.116). Awareness of governance failures appears to 
be universal, not confined to the educated. This suggests that environ
mental education alone, without institutional reform, will be insufficient 
to address deforestation.

The regression analysis also identified tenure-related variables as 
consistently significant predictors of perceived drivers. The absence of 
formal land documentation increased the likelihood of perceiving 
charcoal and fuelwood production as a driver (p = 0.002). Perceived 
eviction risk showed the strongest tenure effect on extraction behaviour 
(p = 0.001). Landholding size below one hectare predicted perception 
of cropland expansion as a driver (p = 0.001). Land borrowed from 
another household was similarly significant (p < 0.001). These findings 
converge on a single conclusion that land tenure variables are not pe
ripheral controls but central determinants of how communities under
stand and respond to deforestation pressures.

The finding suggests that gender-disaggregated tenure security re
quires specific policy attention. Women in Malawi's matrilineal systems 
hold use rights but often lack decision-making authority over tree re
sources. Policy interventions should include: (a) joint spousal docu
mentation of land and tree rights; (b) women's representation in village 
natural resource management committees; and (c) targeted extension 
services that address women's specific constraints and priorities. These 
measures are not merely about equity; they are about effectiveness, as 
women's participation in forest management has been shown to improve 
conservation outcomes (UN-REDD Programme, 2017).

The study also suggests that enforcement and tenure reform must 
proceed as complementary rather than alternative strategies. Law 
enforcement without tenure reform criminalises survival and may be 
counterproductive, driving charcoal production further underground 
and delegitimising the state. Tenure reform without enforcement invites 
elite capture and fails to exclude external actors. The evidence from this 
study suggests a sequenced approach: first, rapid documentation of 
existing use rights to establish baseline security; second, participatory 
rule-making for village forest areas; third, targeted enforcement focused 
on commercial actors rather than subsistence users; and fourth, provi
sion of alternative livelihoods and energy sources to reduce dependence 
on forest extraction.

5.3. Resource Nexus outcomes driven by deforestation

Deforestation in Southern Malawi has precipitated a multidimen
sional crisis across ecological, economic, socio-cultural, and political 
dimensions, with overwhelmingly negative outcomes that far outweigh 
limited short-term benefits.

TheEcologically, the severe degradation of watershed functions and 
biodiversity loss has disrupted critical ecosystem services. Economi
cally, the false dichotomy between immediate charcoal-based liveli
hoods and long-term agricultural productivity has trapped communities 
in cycles of poverty. The socio-cultural impacts reveal gendered burdens 
in resource collection and public health crises from biomass combustion, 
exacerbating existing inequalities. Politically, institutional capacities 
have been overwhelmed by energy and food insecurity, and inadequate 
policy responses have failed to address the crisis's systemic nature. These 

interconnected challenges align with the Resource Nexus framework 
(Brouwer et al., 2023), illustrating how deforestation simultaneously 
undermines water, energy, food and biodiversity systems, necessitating 
integrated solutions that address both proximate drivers and underlying 
structural factors.

Ecological outcomes reveal a logic well understood in the hydro
logical literature but often absent from policy debates. Communities 
reported diminished water retention capacity, exacerbated soil erosion, 
and biodiversity loss with very high to high impact ratings. These out
comes are mechanistically linked: canopy interception reduces runoff 
velocity, root networks bind soil, and leaf litter creates porous surfaces 
for infiltration (Makwinja et al., 2025b). The marginal positive outcome, 
e.g., the enhanced sunlight for certain crops, pales in comparison to the 
systemic ecological damage incurred. This finding aligns with Ellison 
et al. (2017), who documented that forests modulate water flows 
across scales from local infiltration to continental precipitation 
recycling.

Economic outcomes present a paradox that requires careful analysis 
for resolution. Charcoal production provides immediate cash for school 
fees, fertiliser, and food during hunger seasons. Yet communities iden
tified 28 negative economic outcomes against only 3 positive effects. 
This finding might seem contradictory, but it accurately reflects com
munity behaviour regarding forest use practices that yield immediate 
private benefits and long-term social costs. Charcoal income is captured 
at the household level, often by men who control the value chain. The 
costs of reduced soil fertility affecting all farmers, hydropower insta
bility affecting all electricity users, and loss of non-timber forest prod
ucts disproportionately affecting women are socialised across the 
community and across time. This is a classic externality that land tenure 
insecurity intensifies. When communities cannot formalise claims to 
forest resources, they cannot access carbon markets or payment-for- 
ecosystem-services mechanisms that might internalise these external
ities (Furumo and Lambin, 2021).

Socio-cultural outcomes reveal patterns of vulnerability that land use 
policy routinely overlooks. The woman in Mulanje who spends three to 
four hours collecting fuelwood daily is not merely inconvenienced; she is 
foreclosing other possibilities(e.g., education, income generation, po
litical participation). Indoor air pollution from biomass combustion 
disproportionately affects women and children, representing not merely 
a public health statistic but a daily material reality of breathing and 
illness. While charcoal production offers temporary employment, it 
entrenches communities in environmentally destructive practices that 
ultimately undermine their wellbeing. The four positive outcomes 
identified (increased awareness, community organisation around alter
natives, temporary employment, and some livelihood diversification) 
represent genuine achievements but remain islands of sustainability in a 
sea of degradation.

Political outcomes point to governance deficits that extend beyond 
the forestry sector. Energy crises and food insecurity strain institutional 
capacities that were already weak. Competition over dwindling re
sources intensifies land-use conflicts. Although deforestation has spur
red some policy responses, reforestation initiatives, and new 
regulations, these measures remain inadequate to address the systemic 
nature of the crisis. The three positive outcomes (increased policy 
attention, some reforestation initiatives, and emerging multi- 
stakeholder platforms) are overshadowed by 27 negative governance 
challenges. This finding supports the PROFOR/FAO (2011) governance 
framework incorporated into our analytical model, which emphasises 
that sustainable forest management requires not only substantive pol
icies but also accountability mechanisms, transparency, and stakeholder 
participation.

The finding suggests that the resource nexus framing should be 
formally integrated into land use planning. The findings demonstrate 
that deforestation cannot be addressed through sectoral approaches that 
treat forestry, agriculture, and energy as separate domains. Malawi's 
National Resilience Strategy (2018–2030) and the Malawi 2063 
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development agenda provide entry points for nexus-based planning that 
explicitly addresses trade-offs and synergies across sectors. Concretely, 
this means: (a) requiring nexus impact assessments for major land use 
decisions; (b) establishing cross-sectoral coordination mechanisms with 
representation from forestry, agriculture, energy, water, and land 
governance; and (c) aligning budgeting and implementation across 
sectors rather than treating them as competing claims on scarce 
resources.

6. Limitations and avenues for future research

Several limitations of this study warrant acknowledgement and point 
toward future research priorities. First, the cross-sectional design cannot 
establish causality between tenure insecurity and deforestation rates. 
While the statistical associations reported are robust (with p-values for 
key tenure variables below 0.005), longitudinal data tracking house
holds over time as tenure arrangements change would be valuable. Such 
data could address questions of directionality: does tenure insecurity 
cause deforestation, or do deforestation-prone households select into 
insecure tenure arrangements?

Second, our analysis of tenure regimes relied on community-reported 
classifications (customary, forest reserve, informal allocation, common 
land, private plantations) rather than documented legal categories. 
While this approach captures lived experience, our stated objective 
limits comparability with legally focused studies. Future research could 
map these reported categories onto documented legal categories and 
examine the gaps between formal law and lived tenure.

Third, as the reviewer noted, the study would benefit from geospatial 
triangulation linking community perceptions to satellite-derived defor
estation data. The full dataset includes 366 household interviews, 25 
focus group discussions, and 22 key informant interviews across five 
districts with known deforestation hotspots. Geospatial analysis could 
test whether perceived drivers correlate with measured forest loss and 
identify areas where perceptions and measurements diverge, potentially 
revealing blind spots in both methodologies.

Fourth, the systematic under-representation of ecological drivers 
(climate change, forest fires, wildlife disturbances) in community per
ceptions suggests either cognitive gaps in linking micro-level activities 
to macro-environmental changes or methodological limitations in 
capturing low-frequency/high-impact events. Future research could 
employ scenario-based methods to probe community understanding of 
slow-onset environmental changes and rare but catastrophic events like 
Tropical Cyclone Freddy, which devastated Southern Malawi in 2023.

Fifth, the study focused on community perceptions but did not sys
tematically analyse the perceptions of other actors: district forestry of
ficers, commercial charcoal traders, tea and sugarcane estate managers, 
or policymakers in Lilongwe. Multi-actor perception analysis could 
reveal points of convergence and divergence that explain policy imple
mentation failures and identify potential coalition partners for reform.

7. Conclusion

This study has successfully demonstrated that deforestation in 
Southern Malawi is not primarily a technical problem but a governance 
problem. It requires radical governance reforms, especially on the land 
tenure arrangements that structure how communities relate to trees and 
forests. Communities are not participating in deforestation because they 
value charcoal over conservation or maize over miombo forest, but 
because the tenure systems within which they operate make short-term 
extraction the rational choice and long-term stewardship the irrational 
gamble.

The resource nexus approach has proven valuable for identifying the 
interconnections among food, energy, water, and forest systems. But 
nexus analysis must be extended to recognise land tenure as a cross- 
cutting dimension that mediates the interaction of these systems. 
Without tenure security, nexus interventions, improved cookstoves, 

agroforestry extension, and agricultural intensification will remain 
technical fixes applied to an institutional problem, treating symptoms 
while leaving causes untouched.

The question is not whether to address tenure security but when and 
how. Delay is not neutral; each year that tenure reform is postponed, 
forests continue to be converted, soils continue to degrade, and com
munities continue to be trapped in cycles of poverty and extraction. The 
evidence from this study suggests that tenure reform, while politically 
difficult, is not optional. It is the condition of possibility for sustainable 
land use in Malawi.

These findings underscore the need to adopt a coupled human- 
environment systems perspective to confront the drivers of deforesta
tion (Fu, 2023). Such an approach could explicitly account for feedback 
loops between local decision-making, national policies, and ecological 
thresholds, thereby developing truly sustainable forest governance 
strategies in Malawi. The study underscores that drivers of deforestation 
are context-specific yet universally influenced by socio-economic strata. 
Addressing them requires tailored policies that integrate local percep
tions and leverage education and gender-inclusive approaches to foster 
sustainable land use. This multifaceted strategy is crucial for achieving 
the Malawi National Development Agenda and successfully imple
menting the Sustainable Development Goals. It calls for continued 
research and adaptive management strategies that acknowledge the 
complexities of resource interdependencies, supporting the region’s ef
forts toward sustainable development and resilience in the face of 
socio-environmental changes.

CRediT authorship contribution statement

Edeltraud Guenther: Writing – review & editing, Visualization, 
Validation, Resources, Funding acquisition, Conceptualization. O’Far
rell Patrick John: Writing – review & editing, Validation, Supervision, 
Methodology, Conceptualization. Jude Ndzifon Kimengsi: Writing – 
review & editing, Validation, Supervision, Methodology, Conceptuali
zation. Yamikani Harry Makwinja: Writing – review & editing, 
Writing – original draft, Visualization, Validation, Methodology, Inves
tigation, Formal analysis, Data curation, Conceptualization.

Declaration of Competing Interest

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper.

Data availability

Data will be made available on request.

References

Ajzen, I., 1991. The theory of planned behaviour. Organisational Behaviour and Human 
Decision Processes, pp. 179–211. https://doi.org/10.1016/0749-5978(91)90020-T 
vol. 50(2). 

Albrecht, T.R., Crootof, A., Scott, C.A., 2018. The water-energy-food nexus: a systematic 
review of methods for nexus assessment. Environ. Res. Lett. 13 (4), 043002. https:// 
doi.org/10.1088/1748-9326/aaa9c6.

Bone, R.A., Parks, K.E., Hudson, M.D., Tsirinzeni, M., Willcock, S., 2016. Deforestation 
since independence: a quantitative assessment of four decades of land-cover change 
in Malawi. Southern For. A J. For. Sci. 79 (4), 269–275. https://doi.org/10.2989/ 
20702620.2016.1255420.

Bouramdane, A., 2025. Optimal strategies to combat land degradation amid climate 
change: Aligned with UNCCD and Kunming-Montreal commitments. Land Use Policy 
157, 107625. https://doi.org/10.1016/j.landusepol.2025.107625.

Brouwer, F., Avgerinopoulos, G., Fazekas, D., Laspidou, C., Mercure, J.F., Pollitt, H., 
Ramos, E.P., 2023. The water-energy-food-land-climate nexus: policy coherence for 
sustainable resource management. Environ. Sci. Policy 139, 1–12. https://doi.org/ 
10.1016/j.envsci.2022.10.001.

Chemura, A., Kutywayo, D., Chidoko, P., 2024. The water-energy-food nexus and 
sustainable development: A review of nexus literature. In: Sustainability, 16, 
p. 1123. https://doi.org/10.3390/su16031123.

Y.H. Makwinja et al.                                                                                                                                                                                                                           Land Use Policy 170 (2026) 108206 

12 

https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1088/1748-9326/aaa9c6
https://doi.org/10.1088/1748-9326/aaa9c6
https://doi.org/10.2989/20702620.2016.1255420
https://doi.org/10.2989/20702620.2016.1255420
https://doi.org/10.1016/j.landusepol.2025.107625
https://doi.org/10.1016/j.envsci.2022.10.001
https://doi.org/10.1016/j.envsci.2022.10.001
https://doi.org/10.3390/su16031123


Chigbu, U.E., Paradza, G., Dachaga, W., 2019. Differentiations in Women’s Land tenure 
experiences: implications for women’s land access and tenure security in sub- 
Saharan Africa. Land 8 (2), 22. https://doi.org/10.3390/land8020022.

Chigbu, U.E., Paradza, G., Nghitevelekwa, R.V., Klaus, M., 2024. Current research and 
opinion on land governance for societal development in and on the global south. 
Land. Use Policy 141, 107112. https://doi.org/10.1016/j.landusepol.2024.107112.

Creswell, J.W., Creswell, J.D., 2018. Research design: Qualitative, quantitative, and 
mixed methods approaches, 5th ed. SAGE Publications.

Destiartono, M.N., Ekananda, M.A., 2023. Economic growth, institutional quality, and 
deforestation: Evidence from Indonesia. For. Policy Econ. 146, 102866.

Ellison, D., Morris, C.E., Locatelli, B., Sheil, D., Cohen, J., Murdiyarso, D., Gutierrez, V., 
van Noordwijk, M., Creed, I.F., Pokorny, J., Gaveau, D., Spracklen, D.V., Tobella, A. 
B., Ilstedt, U., Teuling, A.J., Gebrehiwot, S.G., Sands, D.C., Muys, B., Verbist, B., 
Sullivan, C.A., 2017. Trees, forests and water: cool insights for a hot world. Glob. 
Environ. Change 43, 51–61. https://doi.org/10.1016/j.gloenvcha.2017.01.002.

Fu, B., 2023. Coupling human and natural systems for sustainable development. Natl. 
Sci. Rev. 10 (7). https://doi.org/10.1093/nsr/nwad086.

Furumo, P.R., Lambin, E.F., 2021. Policy sequencing to reduce tropical deforestation. 
e24 Glob. Sustain. 4, 2021. https://doi.org/10.1017/sus.2021.21.

Geldenhuys, C.J., 2014. The management of Miombo woodlands for carbon 
sequestration and poverty alleviation. In: Southern Forests: A Journal of Forest 
Science, 76, pp. 191–200.

Government of Malawi, 2018. Malawi population and housing census report. National 
Statistical Office.

Henkel, A., Berg, S., Mader, I.D., Müller, A.K., Bergmann, M., Gruber, H., Speck, K., 
2023. Dilemmas of Sustainability: On Relevance and Critical Reflection in 
Sustainability Research; A Guide. Nomos Verlagsgesellschaft mbH & Co. KG, Baden- 
Baden. https://doi.org/10.5771/9783748918820. 

Howarth, C., Monasterolo, I., 2016. Understanding barriers to decision-making in the UK 
Energy-food-water nexus: the added value of interdisciplinary approaches. Environ. 
Sci. Policy 61, 53–60.

Ioannou, A., Laspidou, C., 2023. Participatory modelling for the water-energy-food 
Nexus: A review of methods and applications. Environ. Model. Softw. 159, 105565.

Jorstad, H., Webersik, C., 2016. Vulnerability to climate change and adaptation 
strategies of local communities in Malawi: a systematic review. Clim. Dev. 8 (1), 
1–13.

Kapatamoyo, R., Kachamba, D.J., Ng'ambi, J., 2023. Spatio-temporal analysis of 
Deforestation hotspots in Malawi: 2000-2020. Malawi J. Sci. Technol. 15 (1), 45–60.

Kimengsi, J.N., Owusu, R., Balgah, R.A., 2022. Nexus approach and environmental 
resource governance in Sub-Saharan Africa: a systematic review. Sustain. Sci. 17, 
1091–1108. https://doi.org/10.1007/s11625-021-01079-7.

Kpienbaareh, D., Bezner Kerr, R., Nyantakyi-Frimpong, H., Amoak, D., Poveda, K., 
Nagothu, U.S., Vogel, C., Iverson, A., Mehreteab, T., Luginaah, I., Steffan- 
Dewenter, I., Wang, J., Küstner, G., Enloe, S., Mayer, V., Dakishoni, L., Lupafya, E., 
Shumba, L., Chunga, T., Tembo, Y., 2021. Transdisciplinary agroecological research 
on biodiversity and ecosystem services for sustainable and climate-resilient farming 
systems in Malawi. Adv. Ecol. Res. 66, 3–35. https://doi.org/10.1016/bs. 
aecr.2022.04.001.

Liu, J., Dietz, T., Carpenter, S.R., Folke, C., Alberti, M., Redman, C.L., Schneider, S.H., 
Ostrom, E., Pell, A.N., Lubchenco, J., Taylor, W.W., Ouyang, Z., Deadman, P., 
Kratz, T., Provencher, W., 2007. Coupled human and natural systems. AMBIO A J. 
Human. Environ. 36 (8), 639–649. https://doi.org/10.1579/0044-7447(2007)36 
[639:CHANS]2.0.CO;2.

Mabhaudhi, T., Nhamo, L., Mpandeli, S., Nhemachena, C., Senzanje, A., Sobratee, N., 
Modi, A.T., 2019. The water-energy-food nexus as a tool to transform rural 
livelihoods andwell-being in Southern Africa. Int. J. Environ. Res. Public. Health 16 
(16), 2970. https://doi.org/10.3390/ijerph16162970.

Makwinja, Y.H., Kimengsi, J.N., 2025. Traditional Institutional Change and Forest 
Resource Use Practices in Rural Malawi: the Case of M’bona. J. Sustain. For. 1–28. 
https://doi.org/10.1080/10549811.2025.2574014.

Makwinja, Y.H., Mkhwimba, D., 2025. Extensive logging in miombo woodlands 
threatens resource Nexus potential for diverse values of nature: lessons from 
Dzalanyama Forest Reserve in Malawi. Front. For. Glob. Change 8, 1610680. https:// 
doi.org/10.3389/ffgc.2025.1610680.

Makwinja, Y.H., Kimengsi, J.N., O’Farrell, P.J., Guenther, E., 2025a. A global systematic 
review of Resource Nexus and nature-positive sustainable development: an 
invitation to a new research agenda. Sustain. Environ. 11 (1). https://doi.org/ 
10.1080/27658511.2025.2554480.

Makwinja, Y.H., O’Farrell, P.J., Kimengsi, J.N., Guenther, E., 2025b. Land cover shifts 
strain the resource nexus in southern Africa: evidence from Malawi. Front. Environ. 
Sci. 13, 1665279. https://doi.org/10.3389/fenvs.2025.1665279.

McCauley, D., Ramasar, V., Heffron, R.J., Sovacool, B.K., Mebratu, D., Mundaca, L., 
2018. Energy justice in the transition to low-carbon energy systems: exploring key 
themes in interdisciplinary research. Appl. Energy 233-234, 916–921. https://doi. 
org/10.1016/j.apenergy.2018.10.005.

Melloni, G., Turetta, A.P., Bonatti, M., Sieber, S., 2020. A Stakeholder Analysis for a 
Water-Energy-Food Nexus Evaluation in an Atlantic Forest Area: Implications for an 
Integrated Assessment and a Participatory Approach. Water.

Munishi, P.K.T., Mringi, S., Shirima, D.D., Linda, S.K., 2010. The role of the Miombo 
woodlands of the southern highlands of Tanzania as Carbon Sinks. J. Ecol. Nat. 
Environ. 2, 261–269.

Munthali, M., Mustak, S., Adeola, A., Botai, J., Singh, S., Davis, N., 2019. Modelling land 
use and land cover dynamics of Dedza district of Malawi using hybrid Cellular 
Automata and Markov model. Remote. Sens. Appl. Soc. Environ. 17, 100276. 
https://doi.org/10.1016/j.rsase.2019.100276.

Mussa, K.R., Mjemah, I.C., Mohamed, M.M., 2006. Application of the logistic regression 
model to identify the determinants of poverty in Sudan. Sudan. J. Econ. Social. Stud. 
7 (1), 45–60.

National Statistical Office (NSO), 2018. Malawi demographic and health survey 2015-16. 
NSO and ICF.

National Statistical Office (NSO), 2019. 2018 Malawi Population and Housing Census 
Main Report. NSO.

Ngwira, S., Watanabe, T., 2019. An analysis of the causes of deforestation in Malawi: A 
case of Mwazisi. Land 8 (3), 48.

Nhamo, L., Ndlela, B., Nhemachena, C., Mabhaudhi, T., Mpandeli, S., Matchaya, G., 
2018. The water-energy-food nexus: climate risks and opportunities in southern 
Africa. Water 10 (5), 567.

Place, F.M., Otsuka, K., 1997. Population, land tenure, and natural resource 
management;the case of customary land area in Malawi. EPTD Discuss. Pap. 27. 
https://hdl.handle.net/10568/161175.

PROFOR/FAO 2011. Framework for Assessing and Monitoring Forest Governance. 
Retrieved from http://www.fao.org/climatechange/27526-0cc61ecc084048c7a942 
5f64942df70a8.pdf. Accessed on 01 June, 2026.

Reetsch, A., Schwärzel, K., Kapp, G., Dornack, C., Masisi, J., Alichard, L., Robert, H., 
Byamungu, G., Rocha, J.L., Stephene, S., Frederick, B., Feger, K., 2021. Data set of 
smallholder farm households in banana-coffee-based farming systems containing 
data on farm households, agricultural production and use of organic farm waste. 
Data Br. 35, 106833. https://doi.org/10.1016/j.dib.2021.106833.

Skole, D.L., Samek, J.H., Dieng, M., Mbow, C., 2021. The contribution of trees outside of 
forests to landscape carbon and climate change mitigation in West Africa. Forests 12 
(12), 1652. https://doi.org/10.3390/f12121652.

Solomon, N., Birhane, E., Tadesse, T., Treydte, A.C., Meles, K., 2017. Carbon stocks and 
sequestration potential of dry forests under community management in Tigray, 
Ethiopia. Ecol. Process. 6, 20. https://doi.org/10.1186/s13717-017-0088-2.

UN-REDD Programme (2017). Policy, legal and institutional frameworks for REDD+ in 
Malawi.

Zhang, D., Pearse, P.H., 2026. Forest economics: Revised and expanded edition, 2nd ed.). 
UBC Press.

Y.H. Makwinja et al.                                                                                                                                                                                                                           Land Use Policy 170 (2026) 108206 

13 

https://doi.org/10.3390/land8020022
https://doi.org/10.1016/j.landusepol.2024.107112
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref9
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref9
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref10
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref10
https://doi.org/10.1016/j.gloenvcha.2017.01.002
https://doi.org/10.1093/nsr/nwad086
https://doi.org/10.1017/sus.2021.21
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref14
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref14
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref14
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref15
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref15
https://doi.org/10.5771/9783748918820
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref17
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref17
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref17
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref18
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref18
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref19
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref19
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref19
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref20
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref20
https://doi.org/10.1007/s11625-021-01079-7
https://doi.org/10.1016/bs.aecr.2022.04.001
https://doi.org/10.1016/bs.aecr.2022.04.001
https://doi.org/10.1579/0044-7447(2007)36[639:CHANS]2.0.CO;2
https://doi.org/10.1579/0044-7447(2007)36[639:CHANS]2.0.CO;2
https://doi.org/10.3390/ijerph16162970
https://doi.org/10.1080/10549811.2025.2574014
https://doi.org/10.3389/ffgc.2025.1610680
https://doi.org/10.3389/ffgc.2025.1610680
https://doi.org/10.1080/27658511.2025.2554480
https://doi.org/10.1080/27658511.2025.2554480
https://doi.org/10.3389/fenvs.2025.1665279
https://doi.org/10.1016/j.apenergy.2018.10.005
https://doi.org/10.1016/j.apenergy.2018.10.005
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref30
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref30
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref30
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref31
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref31
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref31
https://doi.org/10.1016/j.rsase.2019.100276
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref33
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref33
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref33
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref34
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref34
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref35
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref35
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref36
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref36
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref37
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref37
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref37
https://hdl.handle.net/10568/161175
http://www.fao.org/climatechange/27526-0cc61ecc084048c7a9425f64942df70a8.pdf
http://www.fao.org/climatechange/27526-0cc61ecc084048c7a9425f64942df70a8.pdf
https://doi.org/10.1016/j.dib.2021.106833
https://doi.org/10.3390/f12121652
https://doi.org/10.1186/s13717-017-0088-2
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref42
http://refhub.elsevier.com/S0264-8377(26)00290-5/sbref42

	Food, fuel, or forest? Interrogating the resource nexus dilemma behind deforestation through community-lived experiences in ...
	1 Introduction
	2 Analytical framework
	3 Materials and methods
	3.1 Description of the study area
	3.2 Sample size determination and sampling procedure
	3.3 Data collection
	3.4 Data analysis

	4 Results
	4.1 Theorising deforestation as the resource Nexus dilemma in Southern Malawi
	4.2 Community perceptions on drivers of deforestation in southern region, Malawi
	4.3 The resource Nexus outcomes shaped by deforestation in Southern Malawi

	5 Discussion
	5.1 Theorisation of deforestation as a sustainability dilemma in Southern Malawi
	5.2 Community perceptions of deforestation drivers
	5.3 Resource Nexus outcomes driven by deforestation

	6 Limitations and avenues for future research
	7 Conclusion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Data availability
	References


