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Abstract.

Land degradation is recognized as a major issue in developing countries such as
Cameroon, but yet there is still a lack of information on the smallholder farmers'
perception on land degradation. The objectives of this study were to examine farmers’
perception of the causes and indicators of land degradation and to analyze factors which
influence their perception of land degradation in Tiko municipality, Cameroon. The data
was collected using focus group discussion and semi-structured questionnaires with 122
respondents. Data analysis was done using descriptive statistics and binary logistics
regression. The results of this study showed that 89.3% of the farmers were aware of the
problem of land degradation on their farms. A significant number of the farmers identified
water erosion (50.8%) and low soil nutrients (44.3%) as very serious causes of land
degradation on their farms, while wind erosion was the least identified. Most of the
farmers identified lower yields (72.2%) and decreased vegetation (36.9%) as the main
indicators of land degradation. The binary logistic regression model results indicated that
the total household members and lower yields showed the highest likelihood of a farmer
perceiving land degradation. However, only wind erosion had a probability of influencing
how farmers perceive land degradation. Therefore, attention should be given to such
factors to understand better site-specific perceptions and how land management practices

can be implemented.
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1. Introduction and Literature Review

1.1 Introduction

According to Scherr (1999); Yadav (2001); Rosegrant et al. (2005), ‘A 2020 Vision for
Food, Agriculture, and the Environment” was an initiative of the IFPRI on the future of
agriculture and how to supply food globally while reducing poverty and protecting the
environment. Amongst all the projections of this initiative, the emphasis was placed on
the effect and impact of land degradation in developing countries (Scherr 1999).

Scientists have made numerous efforts to determine the effect and impact of land
degradation (Stringer & Reed, 2007). For example, thematic mapper imagery (Ringrose
et al. 1999), field assessment (Stocking & Murnaghan 2001a), interviews (Reed &
Dougill 2002) and opinions from experts (Oldeman 1990). Nevertheless, these studies on
the assessment of land degradation are limited because the focus is placed on the
collection of quantitative data without the involvement of the inhabitants of the
communities (Stringer & Reed 2007). This is an indication that more research needs to

be carried out using both quantitative and participatory approaches.

According to Reimer et al. (2012), these limitations prompted the UNCCD to recognise
that the inhabitants of dryland community possess indigenous knowledge that will assist
researchers in land degradation assessment. However, some researchers have criticized
the use of local knowledge because it is believed that the information they provide for
land management is based on unproven assumptions (Stringer & Reed 2007).
Understanding how farmers perceive land degradation and the land management practices
that they use is an essential strategy in targeting specific communities; this will help in
sustaining the benefits of the resources of the environment which will decrease land

degradation and make global food security achievable (Tesfahunegn 2018).

On this note, this research aims were to examine farmers’ characteristics, their adaptation
strategies and their perceptive of the causes and indicators of land degradation and
analyze if their socio-demographic, farm attributes, biophysical attributes, and

institutional attributes influence how they perceive land degradation



1.2 Literature Review
According to the UN (1994); Vogt et al. (2011) land degradation is;

'Reduction or loss in arid, semi-arid and dry sub-humid areas, of the biological or
economic productivity and complexity of rainfed cropland, irrigated cropland, or range,
pasture, forest and woodlands resulting from land uses or from a process or combination
of processes, including processes arising from human activities and habitation patterns,
such as (i) soil erosion caused by wind and water (ii) deterioration of the physical,
chemical and biological or economic properties of soil (iii) long-term loss of natural

vegetation.'

Land degradation will remain a problem of the 21 - century because of its unfavorable
effects on the environment, crop production and how it affects global food security and
people’s wellbeing (Eswaran et al. 2001). Land degradation changes the natural
environment (Stocking & Murnaghan 2001a) and causes a decrease of the land’s
biological and economic production ability (UNCCD 2008). Conacher et al. (1995)
indicate that losing the biophysical ecosystem influences the human activities on land,
which according to Pacheco et al. (2018) will, in turn, decrease the performance of land
because the land management techniques implemented are not sustainable. These
unsustainable land management techniques make land degradation a significant problem
for the ecological system because it acts as a barrier to achieving long term sustainable
goals and occurs globally in all agro-ecological areas and has a long term impact on the
environment, the social and economic conditions, and social vulnerability (Israr et al.
2018).

For Johnson & Lewis (2007), land degradation should be viewed as a reduction in both
the biological productivity of land and the usefulness of the land for human activities.
The writer further explains that a reduction in the biological productivity will decrease
land resources and water properties which make up the hydrologic domain and is an
significant element in land degradation while a reduction in usefulness refers to the
reduction of human activities on land; therefore, even with constant production of

biomass, a land might still be viewed as useless to the inhabitants.

According to Delphis & Levia (1999b) land degradation occurs when there is a linkage

between the environment and its inhabitants. The writer further claims that this can occur



at the local, regional, national, or global scales. At the local scale, land degradation is due
to the need for natural resources to produce, while on the regional scale, land degradation
might occur when a country is undergoing a political instability. This will makes land
degradation a social problem because it will directly affect labor product, technology, and
the capital put into the production ( Blaikie & Brookfield 2015). Blaikie (2016) also
claims that land degradation will impact the society and the economy because it will lead
to high usage of synthetic fertilizers for a continual sustainable productivity but will have
a negative impact on individuals who will have to abandon their degraded lands and move
to another production land.

Land degradation can be manifested in different forms, and for VVogt et al. (2011) this
occurs when there is a scarcity of vegetation used for fuel and feeding, when water
sources become dry and cause fertile lands to be dominated by thorny weeds, and lastly,
when soils become thinner and rocky, and pavement gets flooded by the rain. The inquirer
also claims that land degradation can manifest itself as a loss of a land production capacity
or environmental management. The manifestation of land degradation can either be
permanent (irreversible destruction of the biological and environmental potential of the
land over an extended time) as seen in severe gullying and advanced salinization or it can
be temporal and reversed by adding nutrients to nutrient-depleted soils and the

reestablishment of vegetation and buffering of the soil acidity (Yadav 2001).

Furthermore, Bojo (1991) reveals that land degradation causes the absence of productive
land through waterlogging, erosion, salinization, nutrient reduction, and worsening of the
composition of the soil or pollution with unfavorable impacts on climate change,
biodiversity and international waters which threatens the welfare and sustainable growth
of the people that are dependent on agriculture for their livelihood when it occurs on their
land of cultivation (Pagiola 1999). Therefore, it is important to find out the major causes

of land degradation and understand the physical, economic, political, and social aspects.

1.2.1 Concepts and Theories on Land Degradation

1.2.1.1 Policy Issues

According to Lutz & Hazell (1998), land degradation can be affected by three different
theories, and they include the theory of social cost, collective goods, and property rights.

In the theory of social cost, land degradation occurs because farmers use unsustainable



farming practices that do not carry the full cost and so leading to downstream costs such
as soil erosion, water pollution, deforestation, and loss of biodiversity. For Wachter
(1997) the theory of collective goods is made up of non-exclusion, non-rivalry in
consumption and externalities with the externalities being environmental problems such
as land degradation which is a result of farmers exploiting scarce resources with no
conservation nor maintenance and therefore leads to an uneven distribution of the benefits
amongst farmers. Nevertheless, the theory of property rights indicates that land
degradation is not a result of externalities but due to undefined property rights over land
which determines if a farmer will practice a sustainable land management practice (Lutz
& Hazell 1998).

Furthermore, Assefa & Hans-Rudolf (2016) claims that agricultural policies made by the
government and land tenure system to ban selling and purchasing of land but making
accessibility of land only by leasing, shared cropping, borrowing or inheritance has
affected the land management practices since the farmers are afraid that the government
will take the land and redistribute it to others. Stahl (1993) adds that land tenure act as a
hindrance in land improvement practices for a long time due to the absence of a well-
defined property right, while Davies et al. (2015) believes the lack of knowledge and
agreement about land roles makes the farmers to lack interest in sustainable land

management practices which in turn leads to land degradation.
1.2.1.2 Population Growth

According to Malthus (1998), population growth occurs geometrically while food supply
happens arithmetically; therefore, an increase in population will lead to land destruction
and limited food supply to sustain the growing population and to avoid starvation, people
will move to other lands, thus increased population in these lands will cause land scarcity
and overexploitation which will cause land degradation (Tesfahunegn 2019a). Ovuka
(2000) supported this theory by claiming that overpopulation will cause people to occupy
potential cultivation lands, which could lead to soil erosion. Even though numerous
studies are denying these claims, there are also a few studies that show a positive
connection between a growing population and deforestation, overgrazing, soil erosion,

infertile soil, together with other problems of the environment (Pender 1998).



In contrast to the Malthusian theory, the Boserup theory claims that population growth
has an impact on farming techniques, land investments and technology (irrigation
facilities, soil conservation) more agricultural production, use of fertilizers (organic and
inorganic), and increase in agricultural labor (Boserup 1965; Lutz & Hazell 1998;
Tesfahunegn 2019a). To support this theory (Tiffen & Moretimore 1994) study on a
Machakos, a district in Kenya proves that increased population led to increased
agricultural production, increased use of manure, and more crop yields. However,
Grepperud (1996) in Ethiopia shows that areas with increased population had higher
chances of land degradation which proves that the Boserup theory is limited since it does

not consider the policies and resources of the countries.
1.2.1.3 Poverty

Research by Mabogunje (2002) claims that the link between poverty and the environment
is a noticeable characteristic in less developed countries because of development
activities, commercialization, and overpopulation which causes the displacement of the
poor from their resources to a more marginal land which leads to over-cultivation,
overgrazing, and deforestation, and thus land degradation. Similarly, World Bank (1992)
claims that the poor are more concerned with their daily survival; therefore, limited access
to resources, credits, insurance, and markets hinders them from investing in
environmental protection, but they will expect fast outcomes when they make these

investments.

1.2.2 Concepts and Theories of the Perception of Land Degradation.

Armstrong (1961) defines perception as the knowledge gotten using our senses that are
influenced by many factors. Other studies by Megersa (2011) define perception as a
process of attitudes that can be explained by the psychological states of an individual’s
characteristics, socio-demographic attributes, institutional and physical factors. A study
by Atiqul et al. (2010) shows that land degradation is not always perceived to be the cause
of population growth but that people will use birth control if they perceive that their
environment is degraded while Biddlecom et al. (2005) indicates that there is a desire for
a larger family amongst individuals who perceive environmental degradation because
they will need their children to obtain natural resources. Besides, the way people perceive
agricultural and environmental policies, survival household strategies, household

characteristics (family size, age, education, and income level), societal and communal
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features (economic opportunities and access to extension services) can influence the way
farmers perceive land degradation (Biddlecom et al. 2005). Therefore, it is vital to
understand farmers' perceptions about land degradation because it will help in the
integration of technologies and governmental programs that will mitigate the issues of
problem and minimize further degradation (Joshi et al. 1996).

1.2.1 Indicators of Land Degradation

Knowing the indicators of land degradation is important because they reveal the
underlying causes in the region with its specific culture, environment, and climatic
condition. After all, some indicators cannot apply to every region, nation, or the level of
farms, nor can an indicator of a region be applied at a nation nor the level of the farm
(Kapalanga 2008). Similarly, Stringer & Reed (2007), shows that land degradation
indicators can be agriculturally based (crops and livestock), vegetative based (grass cover
and tress), soil-based (soil color), reduction of the number of wild animals and insects,
and a set of other indicators. Moreover, a study by (Kairis et al. 2014) used soil and
vegetation indicators, which proves that using the indicator-based approach is competent

in monitoring land degradation in an area.

1.2.2.1 Soil Quality

Soil quality can be visually represented by seven indicators accepted by the LADA-
L(land degradation assessment on dryland) which include soil texture, roots, soil color,
soil structure, soil depth, surface crust, and soil life (Bunning et al. 2016). The soil texture
refers to the amount of clay, sand, and silt present in the soils and the impact they have
on soil properties such as the soil's ability to retain water and nutrients and how the soil
resists acidification. For Schoonover & Crim (2015), soil color determines how soils can
be classified because soil color varies as a result of topography, climatic factors, and soil
depth. The soil color reveals the material sources, climatic and human factors that
influence the condition of the soil and also indicates the source of water, and lastly, it is
a reflection of the status of the organic matter in the soil. A bright, red, or orange color is
an indication of good soil aeration and drainage, a dull or grey color indicates low soil
water and a possible waterlogging while a dull-grey or black color indicates waterlogging
(Bunning et al. 2016).



1.2.2.2 Vegetation Cover

Vegetation is vital for the preservation of soil nutrients and the prevention of wind and
water erosion (Stocking & Murnaghan 2001a). Vegetation is also essential in determining
if there is cropland, grassland or woodland and some of the indicators include the
reduction in the vegetation cover, changes in the structures of the crops, loss of
biodiversity, changes in the amount of a specific species, the type of land management
practices and the reduction in productivity (Bunning et al. 2016). A similar study by
Gisladottir & Stocking (2005) claims that the elimination of organic matter and colloid
due to degradation gives soils a lighter color and causes a reduction in soil biodiversity.
Writers like Sala (2000) state that if there is land degradation, it will be difficult for the
land to sustain vegetative biomass; hence, it will become unsustainable to species that are

sensitive and vulnerable.
1.2.2.3 Lower Yields

Lower yields are the most important indicator of land degradation. It causes a high level
of inputs on farms or causes farmers to abandon their lands temporally or permanently
while some might even change their plots for lower value uses like substituting crop types
like planting maize instead of cassava, croplands might become lands for grazing, and the
fallow period may become longer (Yadav 2001). However, Bunning et al. (2016) reveal
that sometimes lower crop yields is not always a result of land degradation since it could
be a result of other unknown causes and so it is important to reconstruct the timeline of

crop yields so that the causes of changes in yields can be revealed.

1.2.3 Causes of Land Degradation.

According to Negm (2017), the causes of land degradation can either be human-induced
or natural and the reasons attributed to these causes are determined by land-use, land-use
change, socio-economic factors such as possibilities of land investment, accessibility to
land and markets, and infrastructures which are important for the farmer to maximize
their production. Nkonya & Gerber (2011); Braun et al. (2013) categorized the causes of
land degradation into proximate causes (biophysical and unsustainable land management
practices) with a direct impact on the ecosystem and underlying causes which have an
indirect effect on the proximate causes such as the socio-economic, institutional and

policy factors (Figure 1). The proximate and the underlying causes are interrelated to each



other and do not act alone, making the causes and processes of land degradation are

interconnected.
Proximate Underlying
Causes Causes
Processes /
Actors 1
Action against LD:
* SLIV

- Levels of Land Degradation

* |nstitutional and
policy settings

b

Outcomes
All effects of levels of LD on:
* The provision of ecosystem services
* Human well-being/society
* Economy

(Discounted) costs/benefits of action
* On-, off-site costs/benefits

» Direct, indirect costs/benefits

* Current, future costs/benefits

Institutional
Arrangements

Figure 2. Conceptual Framework of the causes of Land Degradation (Nkonya & Gerber 2011)

1.2.3.1 Climate Change

The relationship between the climate, human activities, and the state of the land is
complicated because these interactions can cause the land to deteriorate and thus affect
the atmospheric and climatic conditions in the future and these are influenced by land
management practices are influenced by climatic factors, and equally, climatic factors
limit sustainable land management practices (Henry et al. 2007). In addition, Bullock
(2005) claims that the consequences of climatic changes on soils can be direct or indirect
because soils can either be a source or an absorber of greenhouse gases that can respond
positively or negatively to climate change. Also, Narisma et al. (2007) claim that the
climatic systems interact in complicated ways, which may lead to an immediate positive

response to climate changes that can seriously affect the semi-arid and arid regions.

1.2.3.2 Soil Erosion

Soil erosion is the natural movement of earth's particles from one place to another with

the help of erosive drivers like water, wind, animals, humans, and snow (Apollo et al.
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2018). It has been recognized as a major issue to the ecosystem and global agriculture
with the destruction of about 430 million hectares of natural resources in various countries
(Lal 1990). For Bullock (2005), soil erosion occurs when natural resources are removed
for crop cultivation and unsuitable farming practices which together with climate changes
and bad weather makes the land suitable for soil erosion.

Soil erosion can also be influenced by land exposure to raindrops and wind energy (Tefera
2002; Pimentel & Burgess 2013), or when the environment is mismanaged (Raghavan et
al. 1990). This condition is exacerbated when there is an expansion of the humans and
livestock population, or through cultivating on lands with poor nutrients, and adopting
extensive, resource-based, and subsistence farming practices (Lal 2001) and thus, reduces
productivity (Pimentel et al. 1995).

Wind Erosion.

Wind erosion is the movement of soil particles especially in semi-arid and arid regions
(Bullock 2005) usually at a speed of 25mph when these soil particles are being displaced
from susceptible soils (Pimentel et al. 1995). According to Blanco-Canqui & Lal (2008),
extreme wind erosion caused by anthropogenic practices that misuse the soils can directly
influence the state of the soil surface through deforestation and extreme tillage and thus
render the land infertile. Factors that determine the effect of wind erosion include, the soil
erodibility, roughness of the surface, wind velocity, wetness of the soil, vegetation cover,
and management practices (as a result of windbreak) while tillage practices that expose
the smooth surfaces of soils, and the regular movement of animals in search of water and
food on the roads increases the severity of wind erosion in an area (Tefera 2002). A
similar study by Balba (1995) states that dry soil, reduced vegetation cover, large
cultivation land, and enough wind velocity to move particles causes the occurrence of

wind erosion.

Water Erosion

Blanco-Canqui & Lal (2008) stresses that water erosion is the most serious form of
erosion and in contrast to wind erosion, it is characterized by rainstorms and is dominated
in humid and sub-humid regions but could also be an issue in the arid and semi-arid region
where precipitation is limited. Different forms of water erosion include splash, rill, sheet,

and gully (IFAD 1992). The concentrated gully erosion is the most extreme because of



its ability to cause erosion with a single intensity of high rainfall which exposes the crop
roots, limit plant growth, and landscape stability by decreasing the water table thus,
making it the main cause of sedimentation and loss of soil nutrients (Blanco-Canqui &
Lal 2008).

1.2.3.3 Low Soil Nutrients

The depletion of nutrients in African soils are aggravated by the natural low soil fertility,
low water retention capacity, climatic features of large interior plains and plateau,
overpopulation that increases land pressure, intensive cultivation practices with
ineffective management, and addition of land nutrients (Henao et al. 1999). The writer
adds that the social and economic conditions, policies, biophysical, soil and management
restrictions, and crop production are the reasons why there are declines in fertility which
eventually leads to land degradation in Africa. As a result, mineral fertilization, deposition

of nutrients, and nitrogen fixation are used to enhance nutrients on African soil.

1.2.4 Land Management Practices

According to Dame (2017), land management, agriculture, and the environment are
connected; hence, agricultural production and the health of the environment rely on the
appropriate management techniques on the farms. Pender et al. (2006) claim that these
land management techniques are decided privately by a farmers' household or collectively
by a group of farmers or a community. For instance, a farmer's household will make
decisions on the type of land use, crops planted, labor, investment, and agronomic
practices that will either improve soil fertility or reduces the number of pesticides whereas
the community will impact land management practices by making investments or
regulations on land use collectively. If these land management techniques are

inappropriate, it might result in land degradation problems (Scherr 2000).

There are varieties of recommended sustainable land management techniques by
(Megersa 2011) some of which are used for erosion control (contour tillage, zero tillage
or physical soil conservation measures), soil nutrient replacement (application of organic
or inorganic fertilizer). However, with increasing use of land, traditional erosion practices
like mulching and long-term fallowing are no longer being used. Nevertheless, Pretty
(1995) claims that farmers will still adopt new technologies and practices even though

there are varieties of successful sustainable land management practices. For the writer,
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this happens because there is more to sustainable agriculture than what is presented by

researchers, policymakers and external officers, therefore for there to be sustainability in

agriculture, agricultural professionals should be willing to learn from farmers, external
institutions should provide support, and the system needs to be able to manage the natural

resources.

1.2.5 Factors Influencing Adaptation of Land Management Practices

The conceptual framework of Meijer et al. (2015) stresses that the process of adopting a
new agricultural practice is dependent on extrinsic, intrinsic, and contextual factors.
These extrinsic factors include (socio-demographic characteristics, biophysical
characteristics, and farm attributes) and intrinsic factors include (farmers' perception,
knowledge, attitudes) and institutional (source of information and extension services).
Other studies by Mercer (2004) showed that farmers are unable to adopt new strategies
because of no credits, limited information, small farm sizes, limited human resources, no
land tenure motivations, no equipment, which causes chaos in the distribution of inputs

(seeds, chemical, water) and also undesirable transport buildings.

1.2.5.1 Socio-demographic Attributes

According to Kassie et al. (2009), the decision to adopt any farming practice is influenced
by socio-demographic characteristics, which is a reason why larger household sizes are
more likely to adopt sustainable land management practices because of an increase in the
household size increases labor insensitivity. Studies by Baumgart-Getz et al. (2012) who
categorized education into extension training and formal education instead of
categorizing them into years of studies or school attendance showed that those who had

extension training had a higher possibility of adopting new land management practices.

Another important attribute is the farmers' knowledge about the environment, which,
according to the studies by Baumgart-Getz et al. (2012) had a positive impact on the
adoption decision. Similar research by Meijer et al. (2015) explains the difference
between the farmers' knowledge and perception and highlight that, farmers' knowledge
refers to the reliability of the information they get which includes their understanding of
the agricultural practice and the benefits they can achieve from doing it whereas farmers'
perception is about the views the farmers have which are influenced by past experiences

and are not really in alignment with the reality.

11



1.2.5.2 Farmers' Perception

Using and managing land resources is influenced by farmers' perception of the causes,
seriousness, and implications of land degradation on their land which determines if the
farmer will accept and apply different indigenous land management practices or
implement land management actions (Assefa & Hans-Rudolf 2016). Similarly, Stocking
& Murnaghan (2001) claims that farmers' perception of land degradation is a
representation of if they want to know about environmental deterioration and the decline
in their livelihood; additionally, farmers will only implement measures based on their
perception of the risk of production or their awareness of socio-economic or natural costs
of land degradation. Likewise, Tesfahunegn (2019b) stresses that farmers' perception can
also be influenced by household sociological factors (age, gender, marital status,
education), farm factors (farm size, land tenure, access to irrigation), biological attributes
(crop production, knowledge on soil erosion) and institutional attributes (access to

information).

1.2.5.3 Farm Attributes

Studies carried out by Feder et al. (1985) show that an increasing farm size causes an
increase in fertilizer usage. Similarly, studies by (Knowler & Bradshaw 2007; Bwambale
2015) also indicate that farmers with large farm sizes were willing to invest in extensive
soil management practices while those with smaller land sizes were not willing to invest
in intensive farming. Other writers like (Kassie et al. 2009) on his study in Uganda show
that farmers who had livestock made use of animal manure than any other adaptation

strategy.

1.2.5.4 Institutional Factors

According to Mercer (2004), limited access to credit is one of the factors that influence
adoption amongst farmers. Likewise, Gbetibouo et al. (2010) claim that poverty, increase
demand for credit, and lack of finance are the major difficulties that are associated with
adopting suitable land management practices amongst farmers. Similar studies in
Tanzania accounts that, even when farmers are aware of the many adaptation methods

and are ready to implement them, the absence of finance will still be a major problem
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because of their inability to purchase complementary inputs or associated tools such

transportation, infrastructure or hiring workers (O'Brien et al. 2000).

1.2.5.5 Information Sources

Introducing new practices always requires information that will help farmers make an
adoption decision (Wozniak 1984). There are many sources in which the farmer can get
information from, but for Gbetibouo et al. (2010) agricultural extension is the most
efficient way for farmers to analyze their adoption. IFPRI (2020) also claims that
agricultural extension plays an important part in increasing agricultural production, which
in turn increases food security. Similarly, Adesina & Baidu-Forson (1995) study showed

a positive relation between adopting new practices and accessing extension services.
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2. Aims and Objectives

Aims

This master's thesis aimed to identify the factors that affect the perception of land
degradation amongst smallholder farmers of the Tiko municipality.

Specific Objectives:

e To examine the socio-demographic factors of the farmers.

e To examine the institutional characteristics and farm attributes of the farmers.

e To identify the adaptation strategies.

e To identify farmers' perception of the causes and indicators of land degradation.

e To analyze the determinants of farmer's perception of land degradation.
Research Questions:

e What are the socio-demographic factors of a household head?
e What are the institutional characteristics of the household and farm?
e What adaptation strategies do they use on their lands?

e What factors affect a farmer's' perception of land degradation?
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3. Methodology
3.1 Study Area

Cameroon is located in the Central part of Africa and shares its borders with Nigeria,
Chad, Central African Republic, Equatorial Guinea, Gabon, Republic of Congo from the
West to the North, Northwest, East, and South, respectively. These borders are located
from south to north between longitudes 8 ®and 16 °E and latitudes 1 °and 13 ° N, from
the Atlantic Ocean, and Lake Chad with an estimated land area is 475,400 km (Hughes
1992). This country has an estimated population of 25 million (World Bank 2018), which
makes it the 54" most populated country in the world (Ruppel & Ruppel-schlichting
2018). The country has 10 regions, which comprise of two Anglophone regions
(Northwest and Southwest) and the other eight Francophone regions (South, East,
Central, Littoral, Adamawa, North, Far North) with Douala and Yaounde being the most

significant cities.

The Republic of Cameroon is often referred to as 'Africa in miniature’ due to its diversity
in culture, ethnicity, and geography (Ndenecho 2011). The country is made up of natural
features like beaches, forests, mountains, savannahs, deserts, and mountains (Inc 2015).
Equally important, Cameroon is made up of five agro-ecological zones (Figure 2), which
include the Sudano-Sahelian upland, Guinean savannah, Western highlands, rainforest
with monomodal rainfall pattern, and rainforest with bimodal forest pattern and lays
between latitude 2° and 13°N (Nafan 2008).

3.1.1 Agriculture

The agricultural sector of Cameroon is diverse and has a huge variety of crops and animal
species from its five agro-ecological zones (Akoa et al. 2016). The economy of the
country is mainly agrarian, which causes the exploitation of the country’s natural
resources, which is the driving force for economic development (Lambi & Forbang 2009).
Also, three-quarter of those employed into agriculture is the active population that lives
in the rural areas where a majority of the population live in poverty, thus providing the
rural youths with little opportunities which makes them susceptible to poverty (Maitre
2018).

Even though the agricultural sector of Cameroon is vital for the country’s economy,

productivity in the country is lower when compared globally because the farming
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practices are mostly manual with traditional farming practices that include traditional
equipment and outdated methods of production with limited industrialized farming and
thus cultivation is often difficult. (Akoa et al. 2016). Household farming and agriculture
in Cameroon are usually subsistence and done on a small piece of land with inadequate
infrastructure, reduced credit access, and limited market. The most common cultivated
crops include corn, groundnuts, vegetables, and poultry (most popular), goats, and sheep
being the main livestock (Kouame et al. 2018). Similar studies by (Ngo-Mbogba et al.
2015) states that shifting cultivation and slash and burn is the main farming system
practiced dominantly amongst subsistence farmers and (Yemefack 2005) agrees by
claiming that shifting cultivation is a dominant farming system practiced amongst

smallholder farmers of Cameroon.
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Figure 2. Ten different regions with five agro-ecological zones of Cameroon. | -Sudano-Sahelian
upland; Il — High Guinea savannah; 111 — Western highlands; IV — Humid forest with monomodal

rainfall; V — Humid forest with bimodal rainfall (Akoa et al. 2016)

3.1.2 Tiko Municipality

Tiko municipality is one of the six communes of the Fako division in the Southwest (SW)
region of Cameroon and bordered by Limbe, Buea, Muyuka and Dibombari to the West,
North, East and South respectively (SIRDEP 2011) with a surface area of 4,840 km2 with
a total of 134,649 inhabitants with 28 persons/ km2 (Mokondo 2014).

3.1.2.1 Biophysical Features

Climatically, Tiko has 8 months of rainy season and 4 months of dry season, which gives
the municipality two cultivation seasons and suitable for planting of perennial and annual

crops (SIRDEP 2011). It is worthy to note that rainfall is vital for agriculture in Tiko

17



because it determines the type of farming system practiced and the type of crop cultivated

and occurs yearly with a range of 2000mm - 4000mm (Mokondo 2014).
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Figure 3. Map of Southwest Region by SIRDEP, 2011

Agriculture is the primary source of income for the inhabitants of this community, and its
fertile soil and two seasons make it useful for cultivation. However, the farming practices
are unsuitable which has led to a decline in yields leads to lower yields such as the over
usage of 80% forest lands by the Cameroon Development Cooperation (CDC) to cultivate
palm oil, rubber, and banana which causes loss of natural resources (Mokondo 2014). The
researcher also states that little information about the soils of Tiko, but it has been
observed that the soils are sandy alluvial and volcanic, which makes very potential for
agriculture. However, there is a decrease in soil fertility due to unsustainable farming

practices.

3.2 Research Design

The researcher adopted a convergent parallel mixed-methods design, which, according to
Creswell (2013) is when both quantitative and qualitative data are collected
simultaneously and then analyzed separately and then results are then compared for a
conclusion. This mixed-method design was outstanding because it included the different
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aspects of both the qualitative methods, which is usually used when investigating topics
that are included in ethnography and can be known as descriptive, case, interview,
grounded, observational, or field studies. This research method originates from
anthropology and sociology, which is a detailed examination of the culture or the people
of a region. In contrast, the quantitative methods, on the other hand, include empirical or
statistical studies (Morse 1990). Therefore, the convergent parallel mixed-method design
helped in a clear interpretation of the data.

The research was carried out based on a pragmatic worldview, which, according to
(Cherryholmes 1992), does not rely on the events of the antecedents but depends on
possible actions and consequences. Pragmatism does not include only one method but is
a liberal understanding of the beliefs from both qualitative and quantitative approaches,
so parallel mixed-methods are believed to offers a better understanding of the issue

through triangulating quantitative and qualitative research (Creswell 2013).

3.3 Data Sources

This thesis was based on two main data sources that are secondary and primary data. The
secondary data sources were used for the literature review and to better understand the
problem before surveying the research area while the primary data were collected from

the respondents.

3.3.1 Secondary Data

Secondary data was obtained from reading the available literature, and the sources of data
were from a different academic database, and essential research was obtained from
Science Direct, Web of Science, Google Scholar, and EBSCO. However, specific journals
that published articles that were topic specific such as Land Degradation and
Development, Land Use Policy, Environmental Science and Policy, Global
Environmental Challenge, were used. Also, FAO, IPCC, UN was used to get a broader
perspective on the problem. In terms of the research design and methodology, the book
by Creswell (2013) on research design was used while the book by Salvatore & Reagle
(2001) on statistics and econometrics was used to better elaborate and explain

econometric modelling and statistical evaluation of data.

3.3.2 Primary Data
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Different tools were used to gather quantitative and qualitative data. The qualitative data
were collected using a focus group based on a FGD checklist. At the same time, the
quantitative data were collected using open-ended and close-ended questionnaires and
informal conversations. Close-ended questions were used to ask about the causes and
indicators of land degradation and also see the various farming practices and adaptation

strategies.

3.4 Tools for Data Collection
3.4.1 Questionnaire Structure

The questionnaire was the main tool used for gathering primary data, basing it on the
work of (Assefa & Hans-Rudolf 2016; Liu et al. 2018; Emerton & Snyder 2018;
Tesfahunegn 2019b). The survey had four sections, with a total of 26 questions, which
included Likert scale questions, closed-ended, and open-ended questions. The
questionnaire was designed to help the researcher gain a better understanding of the
farmers' perception of land degradation together with the causes, indicators, and the
adaptation strategies they use to combat infertile soils. A full questionnaire is presented

in Appendix 1. Below are the different sections of the questionnaire.

Perception. It included questions about awareness of land degradation, the perceived

impact of the causes and indicators of land degradation.

Technologies. It included questions about adaptation strategies (soil protection, increased

productivity, climate adaptation, and household security) and constraints for adaptation.

Information Behavior. It included questions about access to credit and inputs in the last 5

years, sources of information, group membership, and agricultural shows participation.

Socio-demographic Profile. It comprised of education level, age, marital status, farming
experience, farming types, land sizes, crop types, animal types, land tenure and household

members.
3.4.2 Pilot Testing

The draft of the first questionnaire was given to two personal contacts from the Tiko
municipality before travelling for the data collection. While in Cameroon, three experts
from the Tiko Agricultural extension office were given the questionnaire for an additional

pilot study for more examination because of their knowledge of the research population.
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As a result, slight modifications were made on the questionnaire to get the final

questionnaire.

3.4.3 Focus Group Discussion (FGD).

The FGD was carried out based on a checklist that focused on the farmer’ perception of
the causes and indicators of land degradation, and which adaptation strategies they used.
The FGD was important because it helped the researcher in gaining a better understanding
of the farmers’ perception of land degradation and the difficulties they encounter while
trying to adopt land management practices. Two focus groups with a total of 11
participants. The smallholder farmers were aged 35-50 years with different cultural
experiences and marital status but living in the same municipality that the FGD occurred.
The first FGD had a total of 5 participants (3 men and 2 women) while the second one
had 6 participants (4 men and 2 women) who attended voluntarily after being contacted

by the extension officer.

Interview and Protocol.

The extension officer chose one of the farmers' houses as a site for the focus group
discussion because it was a neutral environment and was accessible for all the
participants, including the researcher. The focus groups occurred on a Monday because
places are lockdown (ghost town) in the Southwest regions on Mondays and so everyone

is usually at home.

At the beginning of the FGD, the extension officer introduced the researcher, stated the
reason for the research, and then informed the participant about the confidentiality of their
participation in the discussion. The participants were then given short forms that required
their demographic profiling, and it included their marital status, household members, farm
sizes, ages, and other information that the respondents considered private, which they did
not want to share in the focus group discussion. In case there were any difficulties in
comprehending any question, an extension officer had to intervene and help the

respondents.

FGD Checklist Questions

Opening Question: The opening question was about their awareness of land degradation.
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Follow-up Questions: The follow-up questions included questions about the perception

of the causes and indicators of land degradation.

Final Question: The final question was about their adaptation strategies.

Conclusion

After the final question, the participants were free to ask questions concerning the FGD.
Later, all the forms and notes were collected and kept inside a properly labelled file. This
was followed by the sharing an in-kind incentive as an appreciation for their time and

participation on the FGD.

Figure 4. Interview with Farmer
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Figure 5. First Focus Group

3.5 Sample Size and Sample Selection

The researcher planned to do a random sampling which was impossible because farmers
were not easily accessible due to the political issues in the research area. However, the
researcher focused on the exponential non-discriminative snowball sampling based on
(Dudovskiy 2018) book of research methodology, where the scholar described the
exponential non-discriminative as a method where a recruited individual brings other
referrals, and each referral brings more referrals until the researcher reaches their desired

sample size.

This method was advantageous because it was less costly, farmers were accessible, and
the sample was obtained in a short time. Some of the available smallholder farmers
contacted other farmers who lived in different areas but who were still representatives of
the region of the research. However, some farmers refused to participate or refer to other
smallholder farmers because of their beliefs and culture. A total of 150 questionnaires

were distributed amongst the farmers, but only 122 were returned.
3.6 Time Frame of Diploma Thesis

This thesis included five different stages from choosing the thesis topic to its finalization

from February 2019 - May 2020, as seen in Figure 6 below.
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Thesis Formulation

Thesis formulation can be referred to as the initial or theoretical stage. It involved
identifying the appropriate thesis topic and accompanied by discussing with the thesis
supervisor. This initial stage included a full literature review to find out research gaps to
formulate objectives and hypotheses.

Research Design

This stage was executed with the help of the theoretical stage. It included the creation of
the questionnaire and development of methodology with the help of the thesis supervisor
and contacting personal contacts in the area of research for pilot testing and information
about the state of the country. Also, further piloting was done by expertise from the Tiko
agricultural extension office while in Cameroon to make slight changes before printing

the final questionnaires for distribution.

Data collection and Data Processing

This stage was focused entirely on data collection and data processing. Distributed

questionnaires were collected and inputted for coded using Microsoft excel files.

Data Analysis and Coding

Data analysis and coding were done using SPSS 25. It also included the interpretation of
the data that was analyzed based on literature review and writing results, conclusions, and

recommending possible solutions to the problems.
Finalization

Finalization was the final stage where corrections were made using appropriate university

thesis layout, and results were interpreted and later submitted.
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Thesis Timeline

Thesis Formulation e Literature Review
January - March 2019 * Formulation of Objectives and Hypothesis

Research Design = Creation of questionnaire

April - June 2019 * Development of methodology

Data Collection and Processing

July - August 2019 * Data collection in Cameroon

Data Analysis .
¢ Data coding

¢ Data analysis using SPSS 25

September - February 2020

Finalization * Proofreading

* Interpretation of results
March - May 2020

* Submission

Figure 6. Thesis timeline

3.7 Data Analysis Methods.
Data were analyzed using Statistical Package for Social Sciences (SPSS) version 25 and
Microsoft excel tools.

3.7.1 Descriptive statistics

The mean, frequency, and percentage were used to describe the socio-demographic
characteristics of the sample population, information sources, perception, and awareness

of land degradation, adaptation strategies, and adaptation constraints.
3.7.2 Binary Logistic Model (BLM)

The BLM is used when the dependent variable is a dummy, dichotomous or binary, while
the independent variables are a mixture of categorical, continuous, or both (Greene 2003;
Midi et al. 2010). The binary model was chosen over the probit model because it is
mathematically easier to compute and interpret (Tesfahunegn et al. 2016) and also

because normality is not being tested

According to Maxwell & Bickman (2009), the odds ratio is essential for binary logistic.

It shows a relationship between the dependent and independent variable because if it is
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more than one, there is a probability that there will be a positive relationship between the
dependent and independent variables (Tesfahunegn 2018). Below is the equation of the
Binary logistic function as estimated by (David et al. 2013; Tesfahunegn 2018).

In [1%] = RBo + BaxX1 + BoXz + RaXz+ ... + Rk Xk (2)
Where;
[ =1 = Odds ratio (likelihood)

P = Probability that farmers perceived on land degradation

1 — p = Probability that farmers did not perceive land degradation

Ro = Intercept

BiX1 + Box2 + Raxs + ... + By xk = Coefficient of independent variables

In this study, the binary logistic model was used to show relationships between the
dependent variable (farmers’ perception on land degradation) and independent variables
that were obtained when conducting the literature review and dependent adaptation

strategies used to mitigate land degradation at probability level (P) <0.05.

Research by Cramer (2003) indicates that the binary logistics model will only fit the
model if there is no multicollinearity amongst the independent variables. As a result, all
the independent variables were tested using the variance inflation factor (VIF) and
tolerance which for O'Brien et al. (2000) are the most used measures to tests for
multicollinearity, and the variance inflation factor (VIF) should not be above 10 and
tolerance should not be less than 0.10. In this study, all the variable for tolerance and VIF
gave acceptable variables to safely say that the study did not violate any multicollinearity

rule.

3.8 Variables Selection

The dependent variables include the farmers' perception of land degradation while the
independent variables had a mixture of both continuous and categorical variables. The
independent variables were divided into socio-demographic variables (age, gender,
marital status, education level, number of household members), farm features (land size,

type of farming practices, farming experience, types of crops planted, types of livestock,
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land tenure, adaptation strategies), biophysical attributes (knowledge on the indicators
and causes of land degradation), and institutional characteristics (access to credit, farmer
group membership, participation in agricultural extension services, access to technologies

for prevention measures). These variables are presented in Table 1.

3.8.1 Biophysical Attributes

The biophysical attributes included information about farmers knowledge on the
indicators of land degradation based on soil quality. Farmers were asked to rate each
indicator of land degradation based on the change in soil colour, the soil
texture(ploughing) lower yields and decreased vegetation. The biophysical attributes
were based on the study by Bunning et al. (2016) who attributed a change to soil quality
as a virtual representative of land degradation based on seven indicators such as soil
texture, soil texture, roots, soil color, soil structure, soil depth, surface crust, and soil life.
Other studies by Yadav (2001) represented lower yields as an indicator of land
degradation while Sala (2000) attributed the loss of vegetation cover as an indicator of
land degradation because of the inability of the land to sustain vegetation when it is
degraded. Therefore, being aware of these indicators will have an impact on which

adaptation strategies is chosen by the farmers.

3.8.2 Institutional Characteristics

The institutional characteristics included farmer’s access to credit and information, group
membership and their participation in agricultural extension shows in the last 5 years.
This variable was important because according to Daba (2003) having access to
information determines the perception of farmers on the causes (soil erosion) of land

degradation which therefore predicts the success in eradicating land degradation.

3.8.3 Socio-demographic Characteristics

The socio-demographic characteristics included the ages of the farmers, family size,
gender, their farm attributes all have a potential influence on their perception about land

degradation and if they are going to adapt to sustainable farming.
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Table 1. Dependent and Independent Variables used For Statistical Results

Variables

Dependent

Perception of Land Degradation
Independent
Socio-demographic attributes
Age

Gender

Education

Household size

Farming experience

Farm attributes

Farm size

Land Tenure

Biophysical attributes
Causes of land degradation

Indicators of land degradation

Institutional attributes
Access to credit
Member of Farmer group

Attendance of Agricultural shows

Sources of Information
Information sources
Other Farmers

Internet

Types

Dichotomous/Yes, No

Continuous/ Years
Dichotomous/ Male, Female
Continuous/Years
Continuous/Number

Continuous/Years

Continuous/ha

Dichotomous/ Owned, Not owned

Ordinal/ Not important, Very important

Ordinal/ Not serious, Very serious

Dichotomous/Yes, No
Dichotomous/Yes, No

Dichotomous/ Yes, No

Ordinal/Never, Frequently
Ordinal/Never, Frequently

References

Tesfahunegn (2018)

Shiferaw & Holden (1998)
Tesfahunegn et al. (2016)
Nigussie et al. (2017)
Biddlecom et al. (2005)

Meshesha (2016)
Stahl (1993)

Apollo et al. (2018)
Stringer & Reed (2007)

Mercer (2004)
Tesfahunegn (2018)
Hammond & Sloan (2016)

Tesfahunegn (2018)
Somda et al. (2002)
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4. Results
4.1 Qualitative Results

Two FGD were carried out with a total of 11 participants with 7 men and 4 women all

from the Tiko municipality. The participants’ ages ranged from 35-50 years.
4.1.1 Farmer’ Perception of Land Degradation using FGD

The participants in the FGD were asked to identify how they perceived the causes and
indicators of land degradation on their various farms. The identified indicators included
low crop production, soil texture (ploughing problem, stones), presence of weed, and the
absence of termites. According to Stringer & Reed (2007), the results obtained from
particularly assessment could be used for the generation of land degradation indicators
(shown in table 2 below).

Table 2. Indicators of Land Degradation from FGD

Indicators Participants = Reference

Decreased Crop Production 11 Stocking & Murnaghan (2001)
Soil Texture (ploughing and presence of stone) 11 Dejene (1997)

Soil colour changes 9 Stocking & Murnaghan (2001b)
A decrease in Livestock size 5 Behnke (1994)

Reduction in milk production from cattle 3 Stringer & Reed (2007)
Absence of termites 6 Alemneh et al. (1997)
Presence of weed 11 Tesfahunegn (2018)

Absence of traditional medicinal plants 8 Shanley & Luz (2003)

Stunted growth of plants 10 Stocking & Murnaghan (2001)
Reduced supply of wood for fuel 8 IFAD (1992)

Additionally, when asked about the causes of land degradation, all the farmers believe it
due to a reduction in soil nutrients as the main reason for land degradation whereas only

7 of the farmers perceive farm location to be the cause of land degradation.
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Table 3. Causes of Land Degradation from FGD (n=11)

Causes Number of respondents

Soil Erosion 9
Low soil Nutrients 11
Farm Location 4
Natural (weather) 9
Over usage of Land 7

4.1.2 Land Management Practices mentioned at FGD

The farmers made use of different soil management practices to cope with land
degradation. A majority of the farmers used fertilizers, intercropping, and ash (slash and
burn), respectively, which is in line with the study by (Bwambale 2015). A description of
the adaptation strategies can be seen in Table 4 below.

Table 4. Land Management Practices FGD (n=11)

Adaptation strategies Number of respondents

Fertilizers 11
Contour ridges 8
Intercropping 11
Fallowing 4
Compost

Animal manure 7
Burning of farmland 10
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Figure 8. Crop used for composting
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4.2 Quantitative Results

4.2.1 Socio-demographic Characteristics

Table 2 shows a summary of the socio-demographic characteristics of the 122
respondents of the quantitative study. The mean age of the farmers was 53.98 years, with
the youngest and oldest respondents being 34 and 74 years. The percentage of the gender
of the sample reveals that 79.5% were male, and 20.5 % were female. The marital status
of the participants who were single, married, widowed 3.3 %, 94.3%, 2.5% respectively,
and no divorced participants. An average family had a mean of 3.7, which is lower than
the 5.2 average household size in Cameroon (UN 2017). Additionally, the level of
education of the farmers was primary, secondary, technical (vocational), and tertiary,
which was 22.1%, 29.5%, 32.0%, and 16.4%, respectively. This study showed that a
considerable amount of the farmers had completed the expected years of schooling,
which, according to UNDP (2019), is 12.5 years of schooling. Also, the average years of

farming was 18.30 years (minimum = Syears and maximum = 35years).
4.2.2 Farm Attributes

The farm sizes ranged from 0.5 to 10 hectares, with an average farm size of 3.47 hectares.
Surprisingly, the farm size was above 2 hectares, which is the average farm size expected
of smallholder farmers in African and Asian countries, according to (Nelson et al. 2012).
The proportion of farmers who practiced arable, pastoral, and mixed farming which were
74.6%, 2.5%, and 23.0%, respectively. The most cultivated crops were vegetables,
cassava and corn, while the major livestock owned were chicken, goats, pigs. The number
of animals raised was not significant, which will reduce the accessibility to animal
manure, according to Tesfahunegn (2018). Another important aspect was the land tenure,
which revealed that 44.3% of the farmers owned their lands while 55.7% had titled or
undocumented land ownerships. A detailed description of the sample is shown in table 2

below
4.2.3 Institutional Characteristics

Surprisingly, 85.2%% had no group membership, whereas only 37.7% have participated
in an agricultural show. Additionally, only 14.4% of the smallholder farmers had access

to credit and inputs to support their farm in the last 5 years.
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Table 5. Descriptive Statistics of Participants (n=122)

Variables
Socio-demographic Characteristics
Gender

e Male

e Female

Marital status

e Single

e Married

e Divorced

e Widowed
Level of Education

e Primary

e Secondary

e Technical

e University
Household Members

e Children (below 15years)

e Adults (16-59)

e FElderly (60%)
Ages
Farm Attributes

Farming Practice
e Arable farming
e Mixed
e Pastoral
Major crops
e Vegetables
Cassava
Corn
Egusi
Yams
e Plantain
Livestock
e Chicken
e Pigs
o Cows
e Goats
Land tenure
e Owned
e Titled deed (documented)
Farming experience (years)
Farm size (hectares)

Total (%

97(79.5%)
25(20.5%)

4(3.3%)
115(94.3%)
0

3(2.4%)

27(22.1%)
36(29.5%)
39(32.0%)
20(16.4%)

91(74.6%)
28(23.0%)
3(2.5%)

99(81.1%)
71(58.2%)
62(50.8%)
49(40.2%)
34(27.9%)
17(13.9%)

25(20.5%)
19(15.6%)
11(9.0%)
7(5.7%)

54(44.3%)
68(55.7%)

Min value

Max value

N B Ol

Mean

1.66
1.52
0.53

53.98
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4.2.4 Information Sources

In research, farmers were asked to rank how well informed they were about soil fertility
improvements, and their responses showed that 50 (41.0%) of the farmers were slightly
informed with just 40(32.8%) of them had no information about the current trends to
improve soil fertility. Also, the farmers ranked the different information sources they used
from O=never to 4=frequently, and the outcome showed that 64.8%, 58.2, 44.3%, 32.8%,
17.2% used newspaper, radio and television, other farmers, extension staffs and the

internet respectively used the different information sources.
4.3 Farmers’ Perception of Land Degradation

In this study, 89.3% of the farmers perceived land degradation, and 50% of them believe
it is severe on their farm. Most of the farmers (76.2%) perceive lower yields as a very
important indicator of land degradation, which has already been identified by previous
studies (Stocking & Murnaghan 2001a; Tesfahunegn 2018). Accordingly, 50.8% of the

respondents perceive water erosion to be the cause of land degradation.

Table 6. Perception of Land Degradation (n=122)

Variables Not Slightly Important  Fairly Very
Important  Important Important Important
Indicators
Soil color 26 (21.3%) 39(32.0%) 35(28.7%) 10 (8.2%) 12 (9.8%)
Soil Texture 14 (11.5%) 13 (10.7%) 15 (12.3%) 36 (29.5%) 44 (36.1%)
Decreased Vegetation 32 (26.2%) 6 (4.9%) 15 (12.3%) 24 (19.7%) 45 (36.9%)
Lower yield - 2 (1.6%) 10 (8.2%) 17 (13.9%) 93 (76.2%)
Causes
Water Erosion 9 (7.4%) 15(12.3%) 19 (15.6%) 17 (13.9%) 62 (50.8%)
Wind Erosion 17 (13.9%) 17 (13.9%) 24 (19.7%) 23 (18.9%) 41 (33.6%)
Low Soil Nutrient 12 (9.8%) 12(9.8%) 26 (21.3%) 18 (14.8%) 54 (44.3%)

4.4 Adaptation Strategies used by Farmers

In this context, the reasons for the adaptation was to protect the soil, increase productivity,
adapt to climate change, household food security. The adaptation strategies used by the
farmers showed that fertilizers 69.7% and contour ridges 65.6% were the most used

adaptation strategies, while mulching 23.8% was the least used.
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Figure 9. Adaptation strategies applied by Farmers

The average number of adaptation strategies used was 3.84, and a majority of the farmers
(38.5%) used 4 different adaptation strategies, while only 1.6% applied all 7 adaptation
strategies used in the study. According to the focus group discussion, some of the farmers
applied more than one land management strategy because they had large farm sizes, or
they owned their lands, and mostly because they were getting assistance from the
government or an international organization. Adopting more strategies is in line with a
study by Knowler & Bradshaw (2007), which claims that farmers will be willing to invest

more in land management practices if they had larger farm sizes.
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Figure 10. Number of applied adaptation strategies
4.5 Adaptation Constraints

Farmers were asked about their adaptation constraints to understand why a specific
adaptation strategy was chosen. Likert scale questions rated O (=not relevant), and 4
(=relevant) were used to answer this question, and the results indicated mean values above
2, which was an indication of relevance. Potential constraints used for this research
included no government support, no finance, no land, and a lack of information. As a
result, lack of finance (3.20) and no government support (3.01) had the most influence on
the farmers, while lack of information had the least impact on the farmers. (Figure 11

below shows an illustration of the mean of these adaptation constraints).
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4.6 Factors that Affect Farmers’ Perception on Land Degradation

This research aimed to find out the factors that influence farmers’ perceptions of land
degradation using the BLM. The data analysis was carried out only on quantitative
research. The BLM was used because the dependent variable (perception of land
degradation) was binary, while the independent variables were a combination of
categorical and continuous. According to Greene (2003), such values could be used for

BLM analysis. Table 7 below gives an insight into how the model fits the research.

Table 7. Model Fit
Indicators Perception on Land degradation

Omnibus Test

Chi test 48.422
Df 22
Sig. 0.001

Models Classification

Overall Percentage 95.1

Df is the Degree of freedom; Overall percentage is the prediction power of the model

Table 7 shows that the model fits at chi-square (x?= 48.4, p = 0.001) with an overall
percentage of 95.1% for the relationship between the dependent and independent

variables.
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BLM results show that perception of land degradation is influenced by socio-
demographic characteristics, institutional factors, farm attributes, soil indicators
perception, and farm attributes. This can be seen on table 8 below.

Table 8: Results of Binary Logit Model
Dependent Variable Odds Ratio

Farmers Perception on Land Degradation
Independent Variables
Socio-demographic characteristics

e Ages 0.085 0.300 0.916
e Gender 1.877 0.061%* 0.001
e Education 1.098 0.021** 12.547
e Total Household Members 0.809 0.043** 5.153
Farm Attributes
e Farming Experience 0.073 0.304 0.928
e Land Tenure 0.869 0.134 3.684
e Farm Size 0.665 0.010** 5.503
Institutional variables
e Access to credit 6.187 0.997 4,526
e Group Membership 2.965 0.027** 7.060
e Agricultural shows 1.664 0.473 0.303
Information source
e Extension officers 1.635 0.206 0.126
e Other Farmers 1.190 0.636 0.569
e Internet 2.051 0.234 11.485
e Radio 1.711 0.094* 17.574
e  Newspaper 1.504 0.130 9.774

Indicators of Land degradation

e Soil colour 0.633 0.957 1.032

e Soil Texture 0.633 0.037** 3.736

e Lower Yields 1.628 0.009%** 70.094

e Decreased Vegetation 0.373 0.691 1.160

Causes of Land Degradation

e Wind Erosion 0.524 0.058* 0.370

e Water Erosion 0.475 0.499 1.382
0.442 0.327 0.649

e Low soil Nutrients
B is the estimated coefficient, SE is the standard error, Odd Ratio is the Exponential

of Coefficient. *** Is significant at 1%. ** significant at 5%. *significant at 10%

A total of 22 independent variables were used for the research and the estimated
coefficient for the model showed a positive correlation for 8 dependent variables. These
variables that influenced the dependent variables were distributed amongst the socio-

demographic characteristics (gender, education, and total household members), farm
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attributes (farm size), institutional variables (group membership), information source
(radio), indicators of land degradation (lower yields) and causes of land degradation (wind

erosion).

The results show that an increase in the household size causes an increase in the
perception of land degradation. This was statistically significant at 5%. In addition, being
educated was also significant and shows an increased in the likelihood of perceiving land
degradation. Other predictors such as farm size and group membership also showed
significance at 5%: an increase in farm size will increase the likelihood of farmers’
perception of land degradation and also being a group member increase the probability of
farmers’ perception on land degradation.

Furthermore, the use of radio as a source of information was significant at 10%.
Increasing the use of radio is likely to increase farmers’ perception of land degradation.
Lower yield was the only predictor that was significant at 1% and with a high odd ratio.
This shows that farmers who used lower yield as an indicator are most likely to perceive
land degradation. Moreover, the significance of soil texture shows that, those who use it
as an indicator of land degradation were more likely to perceive that their land were
degraded. The study also shows that wind erosion was significant at 10% and had an
influence on how farmers perceive land degradation. Surprisingly, land tenure was not

significant in this study.
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5. Discussion

5.1 Farmers Perception on the Causes and Indicators of Land Degradation

In this study, 83.9% of the farmers were aware of the presence of land degradation on
their farms, which is in line with other studies in India (Joshi et al. 1996), Ethiopia (Assefa
& Hans-Rudolf 2016) and Nigeria (Akinnaghe & Umukoro 2011). This result indicates
that not all farmers are aware of the presence of land degradation, thus making them more
susceptible to the effect of land degradation.

All the farmers were able to identify more than one indicator of land degradation, and for
Stocking & Murnaghan (2001) it is important because a single indicator will only provide
a single element of land degradation. According to the farmers, lower yields and
decreased vegetation indicated land degradation. In line with the previous studies, These
indicators are similar to other researches that were used to determine farmers' perception
on land degradation (Bewket & Sterk 2003; Saguye 2018). However, studies by Stocking
& Murnaghan (2001) claim a reduction in crop yield should not only be seen as an
indicator of land degradation because land degradation might be occurring even with an
increase in crop yields. The writer further claims that some land management practices
might hide the effect of land degradation, such as fertilizer or changing crop types, to the
ones that are more tolerant of the farmland. Also, FGD result showed that apart from
lower yields, the presence of weed and ploughing problems were also perceived as
indicators of land degradation, and this is similar to studies carried out in Ethiopia by
(Tesfahunegn 2018).

Most of the causes of land degradation mentioned in this study have already been
identified by previous researchers, such as (Nkonya et al. 2016). As seen in Table 3, water
erosion and low soil nutrients were ranked as the most important indicators of land
degradation. Similarly, Meshesha (2016) research in Ethiopia showed that farmers also
perceived water erosion as a cause of land degradation from the farmers. Besides, results
from the FGD also revealed similar perceptions as those who participated in the

quantitative research.

5.2 Variables that Influence Farmer’s Perception

5.2.1 Socio-demographic Variables
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Education significantly influenced farmers’ perception of land degradation. The results
indicates that farmers with higher education are twelve times more likely to perceive land
degradation. Similar findings by Shiferaw & Holden (1998), which shows a positive
relationship between perception and soil erosion on smallholder farmers of North Shewa
in Ethiopia. However, this result is contrary to similar studies by Nigussie et al. (2017),
who claims that even though formal education is believed to enhance farmers' perception,
formal education in this field of studies does not place emphasis on problems of the
environment but make emphasis on basic literacy. A possible explanation for this result
is that farmers that are educated are better researchers and are accessible to reports that

talk about the indicators and causes of land degradation.

The more the household members the higher the probability that farmers will perceive
that their land is degraded. Study in Nepal by Biddlecom et al. (2005) also revealed that
more people would desire larger families if they perceive environmental degradation
because with land degradation comes scarcity of natural resources. In contrast, Atiqul et
al. (2010), people will use contraceptives for a smaller family size when they perceive
that their environment is degraded, which prevents them from accessing natural
resources. The results would suggest that people who perceive land degradation will
desire a larger family size because, in most developing countries like Cameroon, family
members are the main source of labor since hiring laborer is expensive. Surprisingly,
gender and age did not have any significance in this research, just like previous studies.

A possible explanation could be because most of the farmers were male.
5.2.2 Farm and Institutional Attributes

Farm size also had a likelihood of influencing farmers' perception on land degradation
which is in line with the study of Meshesha (2016); Tesfahunegn (2018) in Ethiopia and
Sahu & Mishra (2013) who claim that farm size influences farmers’ perception. The
explanation for this study is that those who perceive land degradation will desire a larger

land size, which will also influence their desire for different methods of adaptation.

Additionally, being a group member increases the probability of the perception of land
degradation, just like in previous studies (Tesfahunegn 2018). A possible explanation
could be because being a group member makes the farmers aware of land degradation

and give them access to other farmers, which they can share their experience. However,
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this study is contrary to other studies from Gebrehaweria et al. (2016), which shows that
the farm attributes such as the years of farming and land tenure have an impact on the
perception that farmers have about land degradation. The reason for no significance could
be that the sample size was small, and most of the farmlands were used only titled or

documented and not owned.
5.2.3 Information source

Radio was the only significant source of information. Yet, studies by Nigussie et al.
(2017); Tesfahunegn (2018); Shiferaw & Holden (1998) shows that farmers who used
extension officers or participating in agricultural extensions were more likely to make the
farmer perceive soil erosion since it gave them access to sustainable land management
measures. The explanation for no significance could be that the quality of the information
they have access to are either outdated or not sufficient and because the farmers still rely
on their indigenous knowledge about the land.

5.2.4 Knowledge on Causes and Indicators of Land Degradation

In this research wind erosion was significant as a cause of land degradation. Also, land
degradation indicators like soil texture and lower yield were more likely to impact land
degradation which makes the study similar to researches from Alemneh et al. (1997);
Kassie et al. (2009), who indicated that farmers aware of the low soil nutrients and soil
erosion are likely to perceive land degradation and vice versa. A possible explanation for
the lack of significance with the cause of land degradation could be due to that farmers

perceive land degradation using their indigenous knowledge.
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6 Conclusion
6.1 General Remarks

The overall study shows that smallholder farmers from the Tiko municipality recognize
the presence of land degradation (including the causes and the indicators) on their
farmlands. Even though a majority of the farmers perceived land degradation on their
lands, only half of the sample recognized the severity of the issue. The study showed
significance among some socio-demographic, farm and biophysical attributes, and
institutional factors, implying these factors could influence farmer's perception about the
causes, severity, and indicators of land degradation in Tiko municipality.

Also, the way the smallholder farmers of Tiko municipality perceive the problem of land
degradation impacted their adaptation strategies, which is aimed to help improve soil
fertility, climate change, improve productivity, and household food security. Many of the
farmers perceive water erosion and low soil nutrients for being the most important cause
of land degradation on their lands. However, during the focus group discussion, some of
the farmers listed the location of their farm, or over-farming since some of their lands

were inherited.

Even though no information source was significant in this study, most of the farmers used
other farmers as a source of information concerning technical measures on suppressing
land degradation on their lands. The BLM showed that education, total household
members, farm size, group membership, soil texture, and lower yield were significant.
However, the odds ratios for lower yields and total household members were significantly
higher than the others, which proves that they were the most used variables for

determining how farmers perceive land degradation.
6.2 Recommendations

Cameroon government should implement programs that will educate farmers on the
current trends on land degradation prevention and how they can implement them on their

farmland.

In this study, only 14.8% of the farmers were group members. A group membership

affected the land degradation perception. The government needs to encourage farmers to
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become members of a group because this will increase the possibilities of learning and

getting information about land degradation and protection issues from other farmers.

Although there was no statistically significant relationship between land ownership and
land degradation perception in our model, a majority of the farmers still mentioned the
insecurity of land tenure as an adaptation constraint. Cameroon government should take
the problem of insecure land ownership into a political discussion.

6.3 Limitations

Data was collected only from the Southwest region because of the political crisis during
the time of research: it was impossible to collect data from the three anticipated regions

in Cameroon.

The desired sample size for the quantitative study was supposed to be 150 respondents,
but we only sampled 122 farmers. In addition, the qualitative study managed to have two
focus group discussions instead of five. Consequently, the study cannot represent the
entire population of the Tiko municipality.

Data was collected using exponential non-discriminative snowball sampling because
getting to farmers was difficult due to constant lockdown in the Southwest region which
was motivated by political instability. So those who participated in the research were

requested by the extension officers.
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Appendix 1. Questionnaire

Survey - Farmers’ Perceived impact of Land Degradation

Region: Fako Division, Southwest Region, Tiko Municipality.

A. Perception on Land Degradation

1. Isyour land degraded?

Yes

2. If yes, how serious is the problem of land degradation on your farm?

Not serious — 0 1

2

3

4 — Very serious

3. How important are the indicators of land degradation for your farm?

Not important - 0

1

3 4 —Very Important

Indicators

Soil color changes

Soil texture (ploughing

problems)

Lower yields

Decreased Vegetation

Others (please indicate)

Not serious- 0

1

2

4. Please indicate the seriousness of the causes of land degradation at your farm.

4 -Very Serious

Causes

Water Erosion

Wind Erosion

Low soil nutrient

Others(please indicate)
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5. Please indicate the importance of the following strategies.

Not Important 0 1 2 3 4 Very Important Reason for strategy
Soil protection
Economic (increased
productivity)
Climate adaptation
Household food
security
Others

Contour ridges 0 1 2 3 4

Crop diversification 0 1 2 3 4

Mulching 0 1 2 3 4

Fertilizers 0 1 2 3 4

Pesticides 0 1 2 3 4

Reduced Tillage 0 1 2 3 4

Animal manure 0 1 2 3 4

Others 0 1 2 3 4

6. Which of the adaptation strategies did you use in the last 5years?

Contour | Crop Mulching | Fertilizer | Pesticides | Reduceq Animal | Others

ridges diversification tillage | manure

B. Technologies Used
7. What makes it difficult to adopt to land degradation?
Fully agree - 0 1 2 3 4- Disagree

Difficulties

No land 0 1 2 3 4

Lack of finances 0 1 2 3 4

No government support | 0 1 2 3 4

No information 0 1 2 3 4

Others 0 1 2 3 4
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C. Information Behavior

8. Did you use credit to support your farm within the last 5 years?

Yes

No

9. If Yes, what was your credit source?

Meetinghouse

Inputs

Credit union

Others (please indicate)

10. Do you think you are well informed about current trends on the methods to improve
soil fertility?

Not informed - 0

4 -Very informed

11. How often do you use the following technologies for land degradation prevention?

Never

Rarely

Very

rarely

Occasionally | Frequently

Internet

Radio/Television

Newspaper

Extension staffs

Other farmers

12. Have you participated in any Agricultural extension

Extension services

services? NAERP.
Agricultural Value
Chain
PCP-ACEFA
GIC
Never | Seldomly Occasionally | Frequently | Very often

(less  than | (aroundonce | (around (several

once in 5| every 2-3 | once  per | times per

years) years) year) year)
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13. Do you belong to any farmer groups (associations, | Farmer groups
cooperatives)? If yes, please name them. CIG
CARITAS
No Yes
14. What is important for you as a farmer?
Less important — 0 1 2 3 4 Very important
Credit 0 1 2 3 4
Inputs 0 1 2 3 4
Farming techniques 0 1 2 3 4
Land Ownership 0 1 2 3 4
D. Socio-Demographic Profiling
15 Please indicate your gender
Male Female
16 Please indicate your current age
17. Marital status
Single Married Widow Divorced

18. Level of education

Primary

Secondary

Vocational or Technical | University

19. Number of people living in your household

Children (below 15years)

Adults (16-59)

Elderly (60%)

20. What type of farming do you practice?

Arable(crops)

Pastoral (animals)

Mixed (animals and crops)
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21. How many years have you been a farmer?

22. Please Indicate your total land size (in ha)

23. What share of land (%0) is

Rented A titled deed or | Owned
documented

24. How many hectares of lands are you currently using for arable cultivation?

25. Which major types of crops do you grow?

Maize Yams Cassava | Egusi Plantain | Veggies | Others

26. Please indicate the number and names of animals you have, and the size of the

land occupied in 2019.

Type of animals Number
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Appendix 2. Focus Group Discussion Checklist
Focus Group Discussion Checklist.
Study Area/Community NamMe........o.vvutiitiiniiiiiieeenieaeeinenneennn

Date Of DISCUSSION. ...ttt ettt

3. Causes and Indicators of Land Degradation in the Community.

Causes Locally perceived Indicators

4. Land Management Adaptation Strategies and Reason for Adaptation in the community

Land Management Strategies Reasons for Adaptation

5. Important Information Recorded during Focus Group Discussion.
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