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ABSTRACT

Riverbank cultivation is an activity that has existed for decades in developing countries.
Despite the threats it poses to riverine ecosystems against associated human livelihood
benefits, the effectiveness of conservation strategies has been put to the test in different
countries. Therefore, a continual understanding of the spatial and temporal dynamics
of the nexus between drivers of streambank cultivation and human livelihood is key
to formulating conservation strategies that promote sustainable development. The
study’s main objective was to investigate the link between the drivers of riverbank
cultivation, sustainable livelihoods and conservation strategies through a systematic
review of literature for southern Africa, using a pre-determined criterion from 2010
to 2020. A total of 43 scientific publications were analyzed. The study used the theory
of change, which is informed by the Environmental Kutznet Curve (EKC) Theory of
environmental degradation, to analyse the nexus between the three variables. Direct
drivers include; access to land use, environmental degradation, decline related to climate
change/frequent drought, and unmatched demand for arable land. The indirect drivers
include; unsustainable livelihoods, population pressures and lack of knowledge all
work together to influence riverbank cultivation. The study concludes that protection of
riverbanks can be achieved by implementing sustainable natural resource management,
by strengthening existing policies.

Key words: Access to land, environmental degradation, population pressures, southern
Africa, sustainable livelihoods

RESUME

La culture riveraine est une activité pratiquée depuis des décennies dans les pays en
développement. Malgré les menaces qu'elle représente pour les écosystémes riverains
et les avantages qu'elle apporte aux moyens de subsistance humains, l'efficacité des
stratégies de conservation a été mise a 1'épreuve dans différents pays. Par conséquent,
une compréhension continue de la dynamique spatiale et temporelle du lien entre les
facteurs déterminants de la culture des berges et les moyens de subsistance humains est
essentielle pour formuler des stratégies de conservation favorisant un développement
durable. L'objectif principal de cette étude était d'examiner le lien entre les facteurs
déterminants de la culture riveraine, les moyens de subsistance durables et les
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stratégies de conservation, a travers une revue systématique de la littérature pour
I'Afrique australe, en utilisant un critere prédéterminé de 2010 a 2020. Au total, 43
publications scientifiques ont été analysées. L'étude s'est appuyée sur la théorie du
changement, informée par la Théorie de la Courbe Environnementale de Kutznet (EKC)
de la dégradation environnementale, pour analyser le lien entre les trois variables.
Les facteurs déterminants directs incluent I'acces a 1'usage des terres, la dégradation
environnementale, le déclin lié au changement climatique/sécheresse fréquente, et la
demande non satisfaite de terres arables. Les facteurs déterminants indirects incluent
les moyens de subsistance non durables, les pressions démographiques et le manque
de connaissances, qui influencent ensemble la culture riveraine. L'étude conclut que
la protection des berges peut étre réalisée en mettant en ceuvre une gestion durable des
ressources naturelles et en renforcant les politiques existantes.

Mots-clés : Acces aux terres, dégradation environnementale, pressions démographiques,

Afrique australe, moyens de subsistance durables.

INTRODUCTION

Riverbank cultivation has grown over time
(Apudo et al., 2016) with its drivers rooted in
several factors including sustaining livelihoods,
and land use efficiency. In their natural state,
rivers and their surrounding landscapes
have become a reliable source of livelihoods
providing a wide range of socio-economic
benefits to humans. Yet, they are at risk of
degradation (Kanianska, 2016). However, in
areas where water is limited and soils are not
suitable for cultivation, subsistence farmers
take advantage of riverbanks ability to retain
moisture all-year-round, and thus provide an
opportunity for good crop production. Rapid
human population growth, urbanization,
unemployment, lack of political will, and
climate variability are some of the key drivers
accelerating riverbank cultivation in arid and
semi-arid areas of Southern Africa. Shifting
rainfall patterns have increased incidents of
droughts thus, worsening the situation, further
underscoring cultivation of riverbanks for
agricultural activities. Furthermore, rapidly
failing economies of sub-Saharan Africa (SSA)
have seen many vulnerable groups increasingly
turning to informal sector for food security
and household income (Simatele ef al., 2012).
Riverbank cultivation is one such informal
activity that has grown over time (Apudo et

al., 2016). The informal sector in this context
is small-scale subsistence farming/gardening
along riverbanks. However, the drivers
behind riverbank cultivation, their impacts on
livelihoods, and the resulting implications for
conservation have received limited attention in
the literature.

Riverbank cultivation refers to activities
traditionally practiced within a specific radius
of the river basin (minimum 6 meters from the
edge of small rivers and 30 meters from the edge
of larger rivers) (Charles, 2010). The activity
includes, but is not limited to crop production,
aquaculture, grazing and livestock raising. A
variety of leafy vegetables and cash crops such
as maize are mostly grown to generate income
(Lee-Smith, 2010; Zezza and Tasciotti, 2010;
Stewart et al., 2013; Volenikova, 2016) and
provide food security. Various studies conducted
in the region including Kenya (Jayne et al.,
2014; Omondi, 2018), Rwanda (Nabahungu
and Visser, 2011), Ghana (Ayerakwa, 2017;
Omondi, 2018), Zambia (Smart, 2014),
Cameron (Ngome and Foeken, 2012) show
riverbank encroachments as human livelihoods
strategy. In another study, Jayne et al. (2014)
showed that riverbank cultivation is essential for
communities as subsistence activity providing
alternatives for dealing with declining yields in
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their upland fields or increasing food demand
(Scoones, 2007; Onyago, 2010; Arku et al.,
2012; Chipatu, 2017).

Research work on the connection between
social activities with the varied effects on river
ecosystem structure and functions of riparian
zones has been well documented (Grimm et
al., 2008; Musa, 2019). Tracking the historical
human ecological interaction, Coleman and
Huh (2003) indicate that the Ganges (Ganga)
River that runs through northern India is sacred
to Hinduism, and supports more than four
hundred million people in the Ganges River
Basin. The river basin sustains fishing, animal
husbandry, irrigation agriculture, tourism,
river-based trade, transport, and bathing and is
worshiped in the Hindu religion as the Mother
Ganga whose Bay of Bengal forms the Ganges
River Delta, the largest river delta in the world
(Coleman and Huh, 2003; Kumar, 2017)
contributing significantly to the livelihood,
food and nutritional security of about one-third
of Indian and two-thirds of the Bangladesh
population (Kumar, 2017). Furthermore, the
trend of relying on major catchments for diverse
and competing needs and activities has been
seen in Africa’s region. For instance, the Nile
is the world’s longest river sustaining millions
of people’s livelihoods across ten countries
in Africa. Its basin provides fresh water not
only for domestic and industrial use, but also
irrigated agriculture, hydropower dams and
vast fisheries resource of the lakes of Central
Africa (Awulachew et al., 2013). In Egypt and
Sudan, agriculture is a major livelihood strategy
of the Nile Basin, sustaining tens of millions
of people and providing employment for 35
per cent of the labour force while Nile Basin
fisheries provide mainly freshwater lakes,
rivers and marsh sources (Karimi ef al., 2013).

The trade-offs between conservation and
human livelihoods seemingly appear more
as an opposition to win-win solutions
(McShane and Wells, 2004; Sunderland et al.,
2007). Over the past decades, conservation
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strategies emphasized win-win solutions
rather than conflict between conservation
and development (Brown, 2002). In order
to make conservation a priority, this calls for
objectivity by value services ecosystems to
provide human livelihoods in economic terms
since the two are tightly linked. Globally, there
is growing evidence indicating that there are
many challenges to achieving both objectives
simultaneously (McShane et al., 2011).
For instance, the major challenge affecting
implementation of soil and water management
practices has been lack of their coordination on
the ground (Amede et al., 2014).

At regional level, riverbank cultivation remains
a challenge to conservation efforts in southern
Africa (Cundill, 2010) due to poor soils quality,
changes in climatic patterns, and frequent
droughts. Conservation of river ecosystem
has direct if not immediate effects benefitting
human livelihoods requiring commitment
from all stakeholders. In order for future
generations to appreciate this sustainable
effort, riverine areas should be listed as
ecosystems of international significance. Fisher
et al. (2005) suggested that conservation helps
balance equitable and ecologically sustainable
solutions for rural and poor communities that
depend on natural resources for livelihoods. As
such, the full protection of riverine areas can
only be achieved through implementation of
management strategies at national or regional
levels (Mulei and Onkware, 2018). Zambia
and Malawi are a case in point where the
irrigation policy allows farmers to farm along
river banks while the environmental policy
discourages riverbank cultivation to curb
siltation that eventually results in drying up
of rivers. This comes from a background of
on the direct linkages between biodiversity
conservation and development which are
based the assumption that local people benefit
directly from biodiversity and this provides an
inherent incentive to stop external threats to the
biodiversity (Salafsky and Wollenberg, 2000).
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On the other hand, policy and institutional
framework factor play an important role in
enforcing sustainable use of natural resources
(Msofe, 2019). Institutions should therefore
support informed conservation decisions
by facilitating equitable participation in the
planning processes, and providing information
on options that best integrate conservation
and human livelihoods across various
spatial and decisional scales (Amede et al.,
2014). Unfortunately, the level of success of
policies and institutional arrangements in the
protection of riverbanks is mainly affected by
political polarization across national borders
with most conservations occurring at local
scale. Appropriate policies and institutions
need to be developed and existing ones
strengthened (Amede et al., 2014) in order to
achieve sustainable river system protection
and management in the long-term. During the
last decades, the Integrated Water Resources
Management (IWRM) imposed itself as the
primary governance framework for water
managers worldwide (Gareau and Crow, 2006).
Unfortunately wetlands at local levels are
perceived as less important because of their
small size (Macharia et al., 2010) making
them vulnerable. This is a challenges in most
conservation policies (Macharia et al., 2010)
showing that there is no panacea for conserving
the riverine ecosystem. The Strategic Adaptive
Management (SAM), amanagement framework
has great potential because of its inter-linked
process for navigating complexity and learning
(Kingsford et al., 2011). While the framework
(SAM) provides a holistic framework of
management, which includes engagement of
stakeholders, specification of a desired state,
and learning by doing is necessary. It can be
applied to conservation and management of all
rivers, across disturbance spectrum from almost
pristine systems through to rivers that are
heavily exploited for human needs or that flow
through heavily urbanized areas. This allows
for the use of local knowledge to conserve
riverbanks (Salafsky and Wollenberg, 2000).
In southern Africa, SAM was implemented at

the Crocodile River in northeastern of South
Africa (Kingsford et al., 2011). Government
of Zambia (GoZ) put in place necessary legal
and institutional framework enshrined in The
Constitution of Zambia 1991 (as amended
in 2006). The Integrated Water Resources
Management/Water Efficiency Plan (2008)
identified key water resource management
challenges outlining strategies for sustainable
water resource development (Simfukwe et
al., 2014). These have been adopted by most
countries globally (Daré, Venot et al., 2018)
including Zambia.

The main objective of the study was to quantify
and synthesize the existing knowledge on the
drivers of riverbank cultivation by linking three
variables, riverbank cultivation, sustainable
livelihoods, and conservation strategies through
using a systematic review of data for southern
Africa between 2010 to 2020. Understanding
the complex interactions between drivers
of riverbank cultivation, livelihoods, and
conservation is critical to support policy for
agriculture development and the sustainable
use of riverbanks for agricultural production
in the region. Whilst answering the following
question: What are the socio-economic drivers
of riverbank cultivation in southern Africa? The
study will use the Environmental Kutznet Curve
(EKC) Theory of environmental degradation.
Findings from this systematic review can be
used to promote dialogue and collaboration
among stakeholders informing policymakers,
researchers, and practitioners, facilitating
evidence-based decision-making. Ultimately
the research will contribute to the broader
goal of achieving sustainable development and
fostering resilience in riparian areas in southern
Africa.

LITERATURE SOURCES AND ANALYSIS
The study search date starting in 2010 was
selected as this is when numbers of riverbank
cultivation,  agriculture  expansion  and
associated research papers rapidly increased
in southern Africa. This is mainly due to a
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number of factors including climate change
that has resulted in extreme droughts and
floods, and low economic opportunities to
provide livelihoods which have drawn attention
to the discourse. The reviewed literature
sources were identified using keywords; river
bank cultivation, livelihoods sustained by river
banks, river banks conservation strategies. In
order to minimize biases that might be found
in narrative reviews (Collins and Fauser, 2005),
papers which were identified, categorized, and
included in the study are shown in Figure 1.

DENGA et al.

SYSTEMATIC REVIEW

The systematic review emphasizes on drivers
of riverbank cultivation in southern Africa
based on defined analytical criteria (Table 1).
In order to provide detailed picture on drivers
of riverbank cultivation in southern Africa,
additional literature review was conducted on
the initial search. Listed below are the steps
in which articles were identified, categorized
and included in the study (Collins and Fauser,
2005).

Figure 1. Southern Africa countries used in literature mapping between 2010-2020
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Table 1. Inclusion and exclusion criteria for the review articles in the order of selection

specifically on
drivers of general
riverbank

include drivers of
‘riverbank cultivation’

Criteria Included Excluded Justification for criteria
application
Date of 2009 to 2019 Before 2009 Used available papers from
selected databases that publication
have a contemporary perspective
on drivers of riverbank cultivation
Language of English Other languages To increase readability and due to
researchers’ publication proficiency
in English language
Country/location Review minus Non-African To remain within the scope of the of
of study introduction study systematic review
papers focused
on southern Africa
Article availability Fully available Full paper not Due to access related issues
Paper accessible
Type of article Peer review - To increase validity of study findings
research, journal
article, review
papers, grey
literature
Main publication Papers Papers that did not To remain within the focused scope

of the systematic review

Adapted from Jellason et al. (2021)

Search strategy. In the first step, the large
proportions of the articles comprising 111
were identified for analyses on effects on
livelihoods and resource conservation. These
were largely sourced from Google Scholar,
Science Direct (Scopus) and Web of Science
to identify articles matching the keywords
(Musasa and Marambanyika, 2020) based on
our criteria. Articles used in the search were
based on the date (2010-2020) (Figure 2),
publications were in English and country of
study. From this search, 68 articles were not
specifically related to the issues of our study
hence they were unsuitable and excluded.
Of the remaining 43 articles, five articles

were on effects on livelihoods and resource
conservation. The remaining 38 articles were
on drivers and impacts of riverbank cultivation.
A database of bibliographic references, authors’
names, articles titles, year of publication,
southern African region focus, type of article
were created in Microsoft Excel (Vincent and
Cundill, 2021). Second step, articles containing
the details of each paper, author, journal,
year of publication, and study location were
imported to Mendeley. The study restricted the
sample studies that were conducted in southern
Africa. Third step, in order to keep our task
manageable, the study included from the search
results for non-peer reviewed articles, reports,
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grey literature, book chapters and media reports
(Marambanyika and Beckedahl, 2016; Musasa
and Marambanyika, 2020). The results shown
depended on what the search yielded, i.e.,
academic articles that mentioned “riverbank
cultivation”, “environmental degradation”,
“provisioning ecosystem services”, “population
pressure”, “lack of knowledge”, “access to
land”. These were classified into two categories,
i.e., those examining livelihoods, conservation,
policy and those analyzing specific drivers of
riverbank cultivation, which is the focus of

DENGA etal.

interest here. The systematic search yielded
111 publications which were selected for this
study. Of these 111 articles, 38 articles (Fig 1.)
analyzed the drivers of riverbank cultivation
and hence formed the basis for our systematic
review of the drivers in scholarly literature of
riverbank cultivation. Through this analysis, we
aimed to compliment the work already done
by Marambanyika and Beckedahl (2016) and
Musasa and Marambanyika (2020) to promote
sustainable wetland usage.

]
2 Reviewed articles (Google Scholar, Additional articles identified through
o
_,_E Scopus, Web of science) (n=111) other sources (n=0)
Q:)
=
\ 4 l

2 Articles screened on key words R Articles excluded (not related to
§ (n=111) g the study) (n=68)
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E Articles assessed for eligibility Articles excluded in the study (effects
20 (n=43) on livelihoods and resource
F conservation) (n=5)
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Fig 2. Flow chart for the systematic review methodology

Adapted from: Moher et al. (2009)
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Analysis of the drivers of riverbank cultivation
using the Environmental Kutznet Curve Theory.
The theory highlights the rampancy of
riverbank erosion caused by cutting down
of trees that hitherto held the soil together
in pursuit of livelihoods. Such riverbank
erosion changes are inspired by anthropogenic
activities whose justification is a combination
of factors such as poverty reduction and
sustainability of livelihoods, population
pressures that drive people into dangerous
riverbank settlements wherein they are exposed
to riverbank degradation from recurrent
flooding. This theory of change is supported
by the Environmental Kutznet Curve Theory
of environmental degradation that hypothesizes
and the environmental damage first increases
with income, then declines thereafter. This
explains the income realised from riverbank
cultivation and related activities but begins to
decline when their anthropogenic activities

translate to riverbank erosion and disasters that
force relocation of human settlements, away
from the ‘attractive riverbank’ (Ota, 2017,
Karsch, 2019; Koilo, 2019). The reasoning
behind the EKC hypothesis has been put
succinctly as follows:

At low levels of development both the quantity
and intensity of environmental degradation is
limited to the impacts of subsistence economic
activity on the resource base and to limited
quantities of biodegradable wastes. As
economic development accelerates with the
intensification of agriculture and other resource
extraction and the take-off of industrialisation,
the rates of resource depletion begin to exceed
the rates of resource regeneration, and waste
generation increases in quantity and toxicity. At
higher levels of development, structural change
towards information-intensive industries and
services, coupled with increased environmental
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awareness (Stern, 2004).

Such an argument leads to a hypothesized
relationship between environmental degradation
and income per capita which takes the form of an
inverted U sometimes called an “environmental
Kuznets curve”, EKC, after (Stern, 2004), the
scholar who first hypothesized an inverted
U for the relationship between a measure of
inequality in the distribution of income and
the level of income. If the EKC hypothesis
generally holds, it could imply that instead of
being a threat to the environment (Gardner,
2004), economic growth will be the means
to environmental improvement (Panayotou,
1993; Stern et al., 1996; Gardner, 2004).

From the foregoing background in which
many people increasingly depend on degraded
ecosystems to sustain their livelihoods (Gann et
al., 2002), systematic review needs to focus on
riverbank cultivation, sustainable livelihoods,
conservation and its benefits. Chapin er al.
(2009) argue that since most of the world’s
biodiversity is not in protected areas but on
lands used by people, conserving species and
ecosystems depends on our understanding
of social systems and their interactions with
social ecological systems. Involving people
in conservation requires paying attention
to livelihoods and creating a local stake for

DENGA etal.

conservation (Chapin et al., 2009). It also
requires maintaining cultural connections to the
land and at times restoring and cultivating new
connections.

RESULTS

Drivers of streambank cultivation. Direct
drivers and indirect drivers of ecosystem service
flow were identified (Figure 3). Direct drivers
include; access to land use, environmental
degradation, decline related to climate change/
frequent drought, unmatched demand for arable
land and indirect drivers include; unsustainable
livelihoods, population pressures and lack of
knowledge.

Types of crops grown. Studies that have been
conducted in southern Africa show riverbank
encroachments as human livelihoods strategy
(Smart, 2014). Whilst riverbank cultivation
is essential for communities as subsistence
activity (Jayne et al., 2014) providing
alternatives for dealing with declining yields in
their upland fields or increasing food demand
(Onyago, 2010; Arku et al. 2012; Chipatu,
2017) is needed. Variety of leafy vegetables
and cash crops such as maize are mostly grown
(Lee-Smith, 2010; Zezza and Tasciotti, 2010;
Stewart et al., 2013; Volenikova, 2016) to
generate income. Crops cultivated in riverbanks
include various types of leafy vegetables,

[ Riverbank Cultivation

Direct
Drivers

|
-ﬁ‘ﬂﬂ

[

[ |

Indirect

Drivers [ Population pressures

[Sustainable livelihoods

‘ Lack of knowledge

Figure 4. Interrelationships between direct and indirect drivers of biodiversity change and

ecosystem services
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legumes and small grains. Popular vegetables
mostly grown include legumes (mainly beans)
to minimize damage to the fragile environments
(Jaspers-Focks and Algera, 2006). On the other
hand, cultivation of rice is done in Malawi
(Mumba and Kadewa, 2006), pearl-millet,
sorghum, squash, green gram, cow peas in
Mali (Matsuda, 1996), millet, pearl millet,
sorghum and rice are also cultivated in Inland
Niger Delta and Senegal. Cauliflower, cabbage,
eggplant and cucurbits are common crops
cultivated along the Ganga River basin (Singh
et al., 2021) whilst potatoes, pumpkin, okra,
tomatoes, onions, sweet potatoes, groundnuts,
bananas, calabash gourd, sugarcane, water
melon, cucumber are cultivated in Zimbabwe,
Zambia, South Africa and Mozambique.

Methods of Cultivation. Subsistence farmers
have adopted both traditional and other
methods learnt from other communities which
are safe practices that prolong cultivation of
riverbanks (Zinhiva et al., 2017). Generally,
hand hoeing and animal drawn ploughs are
common methods used for land preparation
in riparian areas. These methods conserve
moisture compared to mechanical tillage
methods (Motsumi et al., 2012). Community
gardens, mixed cropping, cultivating perennial
crops, use of live fences, systematic practice
of agro-forestry using hydrophytic plants to
create buffer strips along riverbanks (Zinhiva et
al., 2017) are amongst other methods used in
riverbank cultivation. Matsuda (1996) reported
that riverbank cultivation methods, flood water
farming, small scale hand irrigation and swamp
rice cultivation are used in west Africa.

Human livelihood benefits from river banks/
riverine ecosystems. In their natural state,
riverbanks provide a wide range of socio-
economic benefits to human livelihoods.
People cultivate riverbanks because of their
fertile land where no fertilisers are needed as
riverbanks provide better yields than upland
farms that are depleted of nutrients (Das et al.,

2014). Because of these benefits, there is over-
cultivation, poor management of cultivated
fields, and indiscriminate cutting down of
trees (Das et al., 2014; Kaunda et al., 2014).
All these lead to riverbank erosion along with
river sedimentation, water pollution and fish
habitat alteration creating a self-propelling
spiral effect that affects riverbank settlers and
eventually displaces such cultivators through
environmental degradation. Oblivious to the
danger riverbank cultivation bring upon the
environment, livelihoods, access to land, Billa
(2018) argues that the continuous erosion is
endangering human livelihoods near the river
bank floodplain. Munna et al. (2020) links loss
of livelihood to loss of access to arable land
and destruction of human settlements due to
erosion. They however mention nothing about
environmental degradation, lack of knowledge
and population pressures in their arguments.

Sustainable Livelihoods. Several studies have
highlighted the drivers of riverbank cultivation
which have been a major target of scientific
research and government programs. Perhaps,
the major reason justifying investment in
studies on riverbank cultivation are its socio-
economic benefits (i.e., sustainable livelihoods)
which cannot be overlooked. Traditionally
environmental problems facing rivers and
their urban regions have been understood as
a biophysical, 'hard' system, and addressed
technically through the engineering works in
isolation from their social context (Prescott
et al., 2016). However, riverbanks have
now become the new agricultural frontier,
especially in Sub-Saharan Africa, mainly due
to the unreliable and changing rainfall patterns
as a result of climate change. As a result,
cultivating along riverbanks has now become
rampant around cities and towns as people
seek to counter the effects of poverty (Zinhiva,
2017). The resultant interactions between water
bodies and these human activities clearly show
that there is a relationship that lies between
riverbank resources and the socio-economic
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development discourse.

Conversion of wetlands to agricultural land for
households is also driven by the need to sustain
livelihoods through income generation (Kakuru
et al., 2013; Akter et al., 2019; Ondiek et al.,
2020). The continuous increase in population
and high demand for food production has led
to the extensive use of land especially along
the banks of rivers where water for agricultural
activities is available all year round. As a
consequence, the agricultural land area per
head of population continues to grow (Garcia-
Ruiz et al., 2015). For the same reason, their
contribution to sustaining livelihoods should
not be overlooked in national economic
development planning policies as well as
ecological and scientific research.

There is more grounded proof of the roles
which riverbanks play in some developing
countries. For many years now farmers have
used indigenous methods to cultivate riverbanks
in order to meet food security and livelihood
needs (Mkavidanda er al., 2001). Valley
bottomlands, also known as freshwater marsh,
are such examples and have been identified
as indispensable for the expansion of food
production ( Majule, 2004; Kurosaki, 2007). In
addition to improving household food security
and income (Kaunda er al., 2007; Zidana
et al., 2007) riverbank cultivation provides
opportunities for smallholder farmers to either
supplement their rain-fed crops or grow crops
for sale to improve their incomes (Mlowoka,
2008a; Musamba et al., 2011). Farmers also
derive social, economic and ecological benefits
from riverbank cultivation (Iyango et al., 2009;
Munishi et al., 2011; Hamisi et al., 2012; Baki,
2014; Apudo et al., 2016; Das et al., 2017;
Zinhiva, 2017; Musa, 2019) causing intense
pressure for their conversion into other land
uses while degrading them. It is therefore,
imperative that livelihood approach be adopted
for sustainable land use without degrading the
environment. Of importance to note is the fact
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that not only do riverbanks provide substantial
benefits to local society, but also to people who
live far away from them (Mwakubo et al., 2009).
Their ability to contribute (socio-economic)
i.e., provide food and non-food products which
contribute to income and food security for
communities (Kakuru et al., 2013) also makes
their value a top priority which should be put to
monetary value.

River systems protection/conservation
strategies. The use of agricultural marginal
lands like riparian areas for arable cropping
is now rampant and fast spreading across
global communities (Zinhiva, 2017). Whilst
successful river conservation means improving
social, political and economic values of rivers
as well as ecological aspects. It is a broad and
complex task (Sabater and Elosegi, 2013).
Conservation of this ecosystem lags progress
in other realms, reflected in high rates of
biodiversity loss (Kingsford et al., 2016).
However, conservation of river ecosystems
remains a complex challenge demanding
much to be done in order to truly integrate
riverbank cultivation, human livelihoods and
conservation into land use decision-making
and management processes. Over the past
decades, conservation strategies emphasized
win-win solutions rather than conflict between
conservation and development (Brown,
2002). The trade-offs between conservation
and human livelihoods seemingly appear
more as an opposition to win-win solutions
(McShane and Wells, 2004; Sunderland
et al., 2007). The sustainable livelihoods
development of riverbank communities
requires multidisciplinary and integrated
efforts in addressing constraints in the various
sectors such as agriculture, natural vegetation
use, water resources, and fishing (Kangalawe
et al., 2005). In order to make conservation
a priority, this calls for objectivity in value
services ecosystems to human livelihoods in
economic terms since the two are tightly linked.
Globally, there is growing evidence indicating
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that there are many challenges to achieving
both objectives simultaneously (McShane et
al., 2011). For instance, the major challenge
affecting implementation of some soil and
water management practices has been lack of
their coordination on the ground (Amede et al.,
2014). Zambia and Malawi are a case in point
where the irrigation policy allows farmers to
farm along river banks while the environmental
policy discourages riverbank cultivation as
a measure to curb siltation which eventually
results in drying up of rivers. This comes from
a background of the direct linkages between
biodiversity conservation and development
which are based on the assumption that local
people benefit directly from biodiversity and
this provides an inherent incentive to stop
external threats to the biodiversity (Salafsky
and Wollenberg, 2000). Conservation of river
ecosystem has direct if not immediate effects
benefitting human livelihoods but this requires
commitment from all stakeholders. In order for
future generations to appreciate this sustainable
effort, riverine areas should be Ramsar listed as
ecosystems of international significance.

The full protection of riverine areas can
only be achieved through implementation of
management strategies at national and regional
levels (Mulei and Onkware, 2018). Importanty,
policy and institutional frameworks factor
splay an important role in enforcing sustainable
use of natural resources (Msofe, 2019). The
economic, social, cultural, biodiversity and
ecological significance of wetlands are widely
acknowledged, and global efforts are being
sought to prevent further degradation and loss
(United Nations Environment Programme-
World Conservation Monitoring Centre,
2010). Unfortunately, the level of success of
policies and institutional arrangements in the
protection of riverbanks is affected by political
polarization across national borders with
most conservations occurring at local scale.
Appropriate policies and institutions need to
be developed and existing ones strengthened

in order to achieve sustainable river system
protection and management in the long-term
(Amede et al., 2014). Institutions can support
informed conservation decisions by facilitating
equitable participation in the planning processes
and providing information on options that best
integrate conservation and human livelihoods
across various spatial and decisional scales.

The Strategic Adaptive Management (SAM),
a management framework, has great potential
because of its inter-linked process for navigating
complexity and learning (Kingsford ef al.,
2011). The framework (SAM) provides a
holistic framework of management, which
includes  engagement of  stakeholders,
specification of a desired state, and learning
by doing. It can be applied to conservation and
management of all rivers, across disturbance
spectrum from almost pristine systems
through to rivers that are heavily exploited
for human needs or that flow through heavily
urbanized areas. This allows for the use of local
knowledge to conserve riverbanks (Salafsky
and Wollenberg, 2000). In southern Africa,
SAM was implemented at the Crocodile River
in northeastern of South Africa (Kingsford
et al., 2011). Government of Zambia (GoZ)
put in place necessary legal and institutional
framework enshrined in The Constitution
of Zambia 1991 (as amended in 2006). The
Integrated Water Resources Management/
Water Efficiency Plan (2008) identified
key water resource management challenges
outlining strategies for sustainable water
resource development (Simfukwe et al., 2014)
have been adopted by most countries (Daré et
al., 2018) including Zambia.

Nexus between River banks cultivation,
people’s livelihoods and conservation.
Climate change has progressively increased
impacts on environmental degradation and
environmentally dependent socio-economic
systems with potential to cause substantial
population displacement (Hamza et al., 2010).
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Zembe et al. (2014) argue that environmental
degradation is a problem affecting most
developing countries. Citing the Millenium
Ecosystem Assessment (2005a), Warner et
al. (2010) concluded that 15 of 24 ecosystem
services they reviewed were degraded or
used unsustainably, affecting poor resource-
dependent communities. The Percy ez al. (2005),
Millenium Ecosystem Assessment (2005b)
highlights that two billion people living in
arid, semi-arid, and sub-humid regions are
extremely vulnerable to the loss of ecosystem
services, such as water supply. For example,
ten to twenty percent of drylands are already
degraded (there is, however, uncertainty in the
measurement of the extent of desertification),
increasing pressure on dry land ecosystems for
provisioning ecosystem services such as food,
and water for humans, livestock, irrigation, and
sanitation and frequently recurring droughts
that can overcome coping mechanisms of
communities (Warner et al., 2010). Literature
reviewed highlights a nexus among poor
communities, their natural environment, and
common access resources like riverbanks
for sustenance. A close nexus exists between
environmental degradation and poverty, with
poor rural households highly dependent on
natural resources for livelihoods (Bann et al.,
2012). The dependence on nature’s contribution
to human wellbeing by society the world over
is well established (Nelson et al., 2005; Diaz
et al., 2018). To that end, scholars argue that
conservation can never be the solution to
extreme poverty, but it can play a role (Fisher
et al., 2005). Research work on the connection
between social activities with the varied effects
on river ecosystem structure and functions
of riparian zones has been well documented
(Grimm et al., 2008; Musa, 2019). Furthermore,
Fisher et al.(2005) suggest that conservation can
help find equitable and ecologically sustainable
solutions in rural areas where poor communities
depend on natural resources for livelihoods.
The author (Fisher et al., 2005) insist that
conservation has contributed to human well-
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being through safeguarding global public goods
and maintaining ecosystems services such as
are provided by riverbank ecosystems. At times,
it has also exacerbated local poverty by denying
poor people control over and access to natural
resources underpinning their livelihoods.
Peters (2004) underscored the importance of
riverbanks to households with fields near water
sources enjoying riverbank spill-over moisture
and nutrients to harvest even under drought
conditions. Other studies also highlight the
challenge of balancing sustaining livelihoods
and environmental degradation (Zaimes et al.,
2006).

Wetlands also experience erosion since such
areas are also used mainly for grazing (Dahwa
et al., 2013). Communal lands however, face
enormous pressures on wetlands for grazing
and cultivation; locally, this has resulted in
serious and very rapid gullying (Whitlow,
1988). In another study Schilling (2000)
indicated that riverbank cultivation contributed
to about 50% of the annual suspended sediment
load in northeast Iowa River. Similarly, loss in
agricultural land to erosion along the Nile River
in Africa also led to reduction in agricultural
production (Ahmed et al., 2015). The key
finding in these studies is if river basins are
over exploited, their capacity to meet different
social, economic and environmental demands
decreases.

Both agricultural production and income
increases through multiple cropping seasons
that is achieved through the excessive use of
chemicals and fertilizers, pollute water bodies.
Clear picture emerged from previous studies
on Likangala River, Malawi, that fertilisers and
pesticides applied in agricultural production
contaminated the river water (Chimwanza et
al.,2006). This finding is consistent with Safary
et al. (2017), who in their research in Kenya
commented that the use of agrochemicals
polluted the groundwater. A similar study
was conducted in Zimbabwe (Zinhiva, 2017)
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on the Chiredzi River and indicated that
agricultural fertilizers and biocides used by
farmers eventually washed into nearby waters
contributing to nutrient pollution and toxicity
Other studies have shown how the use of
fertilizers leads to collapsing of riverbanks and
drying up of streams and water sources such
as in Tanzania River Basin in Kilolo District
(Kyando, 2007; Munishi, 2011) and Iringa
District (Mkavidanda, 2001).

The impacts of riverbank erosion are
multifarious, and countries are affected to
different extents leading to varying degrees of
landscape degradation and environmental and
socio-economic impacts (Debanshi et al., 2014;
Okayo et al., 2015). When the river erodes,
communities are forced to migrate, resulting in
them suffering socio-economic deprivation and
property loss putting them at risk of poverty.
In addition, riverine populations decrease
after erosion as people become homeless
(Rahman and Islam, 2018) and migrate to other
livelihoods options. Riverbank erosion has
severe social impact on land relocation and also
causes population displacement.

DISCUSSION

There are several driving forces of riverbank
cultivation across sub-Saharan Africa. This
finding concurs with Geist and Lambin (2002)
that underlying drivers of riverbank cultivation
result in environmental degradation and include
demographic, economic, institutional, cultural,
and technological. This study identified that
types of crops grown, methods of cultivation,
human livelihoods benefits, sustaining
livelihoods, and conservation strategies
are influenced and shaped by the nature of
ecosystems. At the same time, humankind
has influenced and shaped its environment
to enhance the availability of certain valued
services (Nelson et al., 2005).

Riverbank cultivation is mostly driven by the
desire to sustain livelihoods, and food security

through income generation. Whist riverbanks
provide for a wide range of ecosystem services,
their contribution to livelihoods should not be
ignored if future generations are going to benefit
from them. Drivers of riverbank cultivation have
been a major target of scientific research and
government programs and for some reason, still
remain one of the highest research priorities.
Perhaps, the major reason justifying investment
in studies on riverbank cultivation are its socio-
economic benefits (i.e., sustainable livelihoods)
which cannot be overlooked. Subsistence
farmers take advantage of fertile sediments and
soils carried by water as it flows in the riverine
systems and deposit them in the riverbanks,
enabling riverbanks to retain moisture all-year-
round, and thus provide an opportunity for good
crop production. Just like the rest of the world,
southern Africa is not an exception to these
dynamics. In particular, livelihoods and food
security at household level in southern Africa
is highly dependent on rain-fed agriculture for
all-year-round water availability. This could be
attributed to climate change which has greatly
affected crop production forcing subsistent
farmers to cultivate along riverbanks where
fertile soil has moisture all through-out the year
whilst degrading the ecosystem. Unfortunately,
failure to address the activity may reverse
development efforts achieved in the past
ultimately eroding people’s livelihoods. This
will expose communities in southern Africa
to risk of losing the valuable ecological and
socio-economic benefits that they get from
riverbanks. As such, the contribution of
riverbank cultivation to sustainable livelihoods
should not be overlooked in national economic
development planning policies as well as
ecological and scientific research. Instead,
their value should be put to monetary value
in order to understand their socio-economic
contribution.

A close nexus exists between environmental

degradation and poverty, with poor rural
households highly dependent on natural
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resources for livelihoods (Bann et al., 2012;
Diazetal.,2018). Riverbank cultivation is one of
the major land-based and unfortunately a driver
of environmental. While the different land-
based activities are practiced along riverbanks
to sustain livelihoods, they risk water sources to
degrade and become vulnerable (Guzha et al.,
2018). This remains a challenge to conservation
efforts in southern Africa (Cundill, 2010).
What is often overlooked is the fact that
the environment should remain productive,
assimilative and regenerative. Sadly, the
environmental problems which riverbanks face
have been understood as a biophysical, ‘hard’
system, and have been addressed technically
through the engineering works in isolation
from their social context (Prescott et al., 2016).
It is now more urgent to assess the utilization of
land from a socio-economic policy perspective
and adjust policies in such a way that they can
offer alternative means of livelihoods for the
same people. Even though cultivating along the
banks is viewed differently by varied groups,
including local communities who own gardens,
crop plots and fields management would help
in sustainable use and management practices.
Unemployment, hardship and poverty have also
created more pressure on the riverbank use.
These are signs for the much-needed objectivity
in viewing the contributions of river and stream
banks through an environmental policy. The
environmental policy should bring out the
significant role riverbanks play economically
and ecologically thus making their conservation
a priority and placing stakeholder participation
at the centre of protection and preservation.

The review adopted theory of change supported
by the Environmental Kutznet Curve Theory of
environmental degradation that hypothesizes
the environmental damage first increases with
income, then declines thereafter.

We were aware that this approach may have
excluded some relevant articles that did not use
these keywords. Through using this process,
we however, assumed that we have captured
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the bulk of the relevant scholarly literature
necessary for this study.

CONCLUSIONAND RECOMMENDATIONS
This review focused on the drivers of riverbank
cultivation, livelihoods and conservation in
southern Africa. Findings from the study show
that direct drivers of riverbank cultivation in
southern Africa are related to climate change/
frequent droughts, unmatched demand for
arable land, access to land use, environmental
degradation, and indirect drivers are sustaining
livelihoods, growing population pressures, and
lack of knowledge. The study emphasizes that
riverbank cultivation together with livelihoods
and conservation are randomly distributed
pervading major catchments, sub-catchments,
basins and tributaries with a variety of
livelihood options. However, this will likely
impede sustainability to livelihoods owing
to the continuing growth of urban population
putting pressure on the riverbanks. The study
acknowledges that limited knowledge on the
efficient use of natural resources, coupled
with climate change, socio-economic and
political dynamics have further worsened the
unsustainable use of river banks in southern
Africa. As such, landscape changes along
Africa’s major streams and rivers have
become evident overtime. The unsustainable
use of the resources will continue to degrade
and deplete them to the extent of eventually
failing to recuperate for future generations to
use. Whilst Africa’s land-use planning and
related policies are equally responsible for
natural resource management, they should
find a balance between ecosystem protection,
and utilization for sustainable livelihoods.
Therefore, the monetary value of riverbanks
and their conversations should be considered
as the significant factors in sustainable land
management, agricultural intensification and
policy-making decisions. Inter-generational
value of the river ecosystem which is not easily
monetarized should be evidence to produce
the economic benefits providing a strong



Systematic review of drivers of riverbank cultivation, human livelihoods and conservation in Southern Africa

incentive for policy makers and managers to
implement effective conservation measures for
river ecosystems. This implies that the socio-
economic values of riverbank cultivation should
be assessed from a policy perspective.
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