NIGERIAN AGRICULTURAL JOURNAL

ISSN: 0300-368X
Volume 51 Number 3, December 2020 Pg. 126-133
Available online at: http://www.ajol.info /index.php /naj

Creative Commons User License CC:BY

NIGERIAM AGRICULTURAL JOURNAL

CRITICAL PERSPECTIVES ON AGRICULTURAL LAND-USE CHANGE: EVIDENCE
FROM SUB-SAHARAN AFRICA

IThemezie, E.J., *Adeosun, K.P. and Onunka, C.N.

Department of Agricultural Economics, University of Nigeria, Nsukka
*Corresponding Authors' email: paul.adeosun@unn.edu.ng

Abstract

Agricultural Land-Use Change (ALUC) in Sub-Saharan Africa has emerged as a dynamic issue in the
environment-development discourse. Unpacking what perspectives exist in scholarly publications is relevant
since scholarly ideas often shape policy directions. This paper offers critical reflections on the three broad
categories of perspectives on ALUC that have implications on agricultural productivity and environmental
wellbeing: Agricultural land expansion, agricultural land reduction, and agricultural intensification. Different
factors were found to have driven these changes in the region. They include; population growth, economic
opportunities, poverty, land tenure, environmental factors, government policies, urban development, and land
conflicts. The paper highlights how agriculture in the region has contributed to and has been affected by changes
in the landscape over the years. It shows that the region has experienced all the three manifestations of
agricultural land-use change, and has the presence of observable variation in the pattern of change across its

geographical landscape.
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Introduction

In recent times, the notion of Agricultural Land-Use
Change (ALUC) has become a vital subject in the global
narratives about intergenerational thinking and
projections towards a sustainable future. As the
problems of climate change, biodiversity loss, and food
insecurity place the world in the middle of many
crossroads, several scholars in the fields of environment,
development, and agriculture have been concerned
about the dangers of landscape transformation from its
original usage to other uses (Karlson and Ostwald e? al.,
2014; Nkonya et al, 2013; Lambin and Meyfroidt,
2011). A critical review of literature on the subject
indicates that the term has been conceptualised in
different ways by different authors depending on their
research interest. In this paper, we identify three broad
categories of perspectives on ALUC that have
implications on agricultural productivity and
environmental wellbeing (Figure 1). Firstare those who
view ALUC as the expansion of agricultural lands at the
expense of natural vegetations. (Gebrelibanos and
Assen, 2015; Brink et al., 2012; Msoffe et al., 2011;
Lambin et al., 2003). This perspective conceptualised
ALUC as the changes in the natural landscape caused by
agricultural land expansion. Second are those who
conceptualised ALUC as socio-economic and

environmental factors that lead to a reduction in
agricultural lands (Kavitha et al., 2015; Shalaby ef al.,
2012).This perspective views ALUC as the reduction in
agricultural lands mostly due to urban development and
settlement expansion. In other words, while the former
perspective views agriculture as the cause of landscape
transformation, the latter perspective views agriculture
as the victim. The third concept of ALUC defined it as
internal changes in agricultural lands caused by
agricultural activities, mostly through agricultural
intensification (Montpellier, 2013; Lambin ef al., 2000;
Matson et al., 1997). From the above perspectives,
ALUC imply how agriculture has caused or has been
affected by land-use changes (LUC).

This review, which has sub-Saharan Africa (SSA) as its
spotlight focuses on how agriculture in the region has
contributed to and has been affected by changes in the
landscape over years. SSA is well known to have
experienced the highest rate of ALUC in the past three
decades (Lambin and Meyfroidt, 2011), which has
serious implications on food security, biodiversity
conservation, and climate change. On the overall, the
review aims to determine the pattern of ALUC in the
region and the underlying drivers behind them.
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Figure 1: Three concepts of ALUC linked with agricultural productivity and environmental

sustainability

The paper proceeds in five sections. The first section
explores the concept of ALUC from the perspective of
agricultural land expansion, and how this feed into
explanations around climate change and biodiversity
loss. The second section looks at ALUC from the
perspective of reduction in agricultural lands, and its
implications on food security in the region. The third
section investigates ALUC from the perspective of
agricultural intensification. The fourth section examines
different perspectives on the drivers of ALUC in sub-
Saharan Africa. The fifth and final section summarizes
the findings of the review and suggests possible research
directions.

Agricultural Land Expansion

In classical economics, land is one of the essential
factors of production, and more importantly a prime
input in food production. Its usage becomes more
critical in the SSA where over 70% of the rural
population derive their livelihood from agriculture
(Food and Agriculture Organisation, 2014). According
to Brink ef al. (2012) and Lambin et al. (2001), as the
population of the region burgeons, and the regions opens
up to the global food market, more pressure is put on
farmers to clear up natural vegetation for expansion of
agricultural lands needed to produce more food for the
growing population and to meet up with the demands of
the global food market. Historically, Lambin (2010)
noted that in SSA, humans have increased agricultural
productivity mostly by expanding the area of
cultivation, unlike in more developed countries where
agricultural intensification and mechanisation is used to
increase productivity. Several studies emerging from
various countries in the region indicates that agricultural
development (expansion and practices) has driven
landscape transformation in the area more than any
other factor in the past five decades. Thus, agriculture is
viewed as the major cause of land-use change in the
region, although, the pathways through which these
changes occur differ essentially.

Researches coming out from some countries in the
region reveal that foreign investments are the largest
means through which natural land vegetations are
acquired, cleared, and used for large scale farming

(Boateng, 2013; Maitima, 2009; Wood et al., 2003). In
East Africa for instance, Maitima et al. (2009) found that
most national governments, in a bid to grow the
economy through food exports collaborate with
multinational companies to acquire large expanse of
land for large scale farming. Such lands are usually
natural vegetations. Another study from Mozambique
has it that some international environmental agencies in
collaboration with the Mozambican national
government acquire and clears large expanse of natural
vegetation for agro-fuel production (Janzen et al, 2008).
In 2007 alone, the study found that about 5 million
hectares of forest land in Mozambique was cleared for
agro-fuel production. Wood et al. (2003) made a similar
observation in Senegal, where about 600,000 hectares of
land were mapped out for large scale irrigated
agriculture meant for ethanol production for the country.
In Tanzania, Msoffe et al. (2011) reported that between
2000 and 2008, foreign investors acquired and cleared
up to 809,371.3 hectares of natural vegetation for crop
production, which was subsequently used as biomass
for biodiesel and ethanol production. All these studies
seem to suggest that land grabbing for large scale
agriculture play a key role in landscape transformation
in SSA.

Furthermore, the use of remote sensing and
geographical information system (GIS) technologies
has improved research on ALUC. Brink ef al. (2012) in
his study of the trend of vegetation cover and LUC in
SSA using satellite and aerial remote sensing uncovered
that while agricultural lands have increased from 220
million hectares (mha) to 340mha between 1975 and
2007 i.e. 57% increase, natural vegetation (forest and
non-forest) have decreased by 130Mha. A previous
Landsat study by Gibbs ef al. (2010) also found that in
the past 25 years, agricultural lands in SSA have
expanded by almost 60%, accompanied by a 0.7%
annual rate of deforestation. Measuring the linear
change in land use over time, Gibbs et al. (2010) found
that the region has experienced 3Mha annual loss of
forest and 2Mha annual loss of non-forest vegetations.
This implies that the SSA loses about SMha of natural
vegetation annually. This figure interestingly matches
with the 5SMha annual increase in agricultural lands in
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the region as reported by Brink and Eva (2009), thus
confirming the assertion that agricultural expansion is
the highest cause of ALUC in the region.

Petit et al. (2001) while quantifying the process of land-
cover change using remote sensing technology in
Zambia, found that between 1986 and 1997, the country
which is a hotspot for ALUC because of drought
experience and the resultant resettlement of over 6,000
people has a 4% annual rate of ALUC, with an upward
trend in cultivated area and a downward trend in natural
forests. A similar study in Ethiopia by Kidane (2012)
suggests that the significant change noticed in the
Ethiopian landscape between 1970 and 2010 was
primarily driven by agricultural expansion. This was
evident from the high rate of land clearing and
deforestation witnessed within the same period of study.
More recent researches such as Bailey ef a/ (2015) and
Badjana (2015) came up with the same result that
agricultural expansion has the highest percentage of
change in landscape transformation. Vitteck et al.
(2014) while monitoring land cover change in West
Africa for 15 years found that within the period of study,
the West African region of SSA experienced an annual
rate of 0.95% loss of natural forest. Although the study
did not specify factors responsible for the changes as it
was beyond the scope of the study, the 0.70% annual rate
of increase in cultivated land areas within the same
period of the study suggests that agricultural expansion
may be responsible for the loss of forest vegetation.

Although available researches have implicated
agricultural expansion as the primary cause of LUC in
SSA, some other studies have gone further to suggest
that the pattern of change is not uniformly distributed
across the geographic landscape of the region. Karlson
and Ostwald (2016) discovered that the loss of natural
vegetation to agricultural expansion has been more
intense in the Sahel belt of SSA (i.e. West Africa). About
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Figure 2: Trend of Agricultural land in West Africa

Source: Authors’ computation from FAOSTAT, 2018

40% loss of natural forest vegetation to agricultural
expansion was recorded in West Africa compared to
about 15% loss recorded in central and southern Africa.
Figure 2 shows the trend of agricultural land in West
Africa, which indicates a relative increase over the
years. It is therefore not surprising that the West Africa
region of SSA has the highest rate of deforestation more
than any other region in the SSA (Lambin et al., 2001).
In fact, according to the study, at the moment, West
Africa has only about 22.8% of its natural forest left.
Nigeria in West Africa for instance has lost over 81% of
its natural forest in the last 15 years (Lambin et al.,
2001). In East Africa, rather than the conversion of
forest vegetation, the trend of change has been more
from the conversion of non-forest vegetation to
agricultural land area. This could be attributed to the
prevalence of savannah vegetation in the area. In
Southern Africa, relatively low conversion of natural
forests to agricultural land was recorded (Bailey et al.,
2015, Petitetal., 2001, Dahlberg, 2000). Figure 3 shows
the trend of agricultural land in East and Western Africa,
which indicates very little increase over the years. While
Bailey et al. (2015) attributed the low agricultural land
expansion in Southern Africa to the fact that the area is
already agriculturally dominated; hence no space for
further expansion, Dahlberg (2000) traced the situation
in Bostwana and Namibia to poor living condition and a
consequent low population density which implied low
pressure on food production. While the proximate and
underlying drivers of these changes cuts across the
entire SSA, the specific reason for the disparity in the
pattern and intensity of change across the region
remains unclear in the extant literature.
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Figure 3: Trend of Agricultural land in East and southern Africa

Source: Authors’ computation from FAOSTAT, 2018

However, irrespective of the disparity in the rate and
intensity of ALUC in SSA, it has serious implications on
biodiversity and climate change. Deforestation which
normally accompanies such agricultural expansion
alters the natural functioning of the earth system
(Ebanyat, 2010). Apart from reducing the number of
trees needed for carbon sequestration, clearing of
natural vegetation or land area disrupts the wildlife
habitat in such environment, almost leading to the
extinction of some species (Vittek, 2014). However, the
implication of ALUC is not only limited to biodiversity
and climate change, some studies reveal the other side of
ALUC which has serious implication on agricultural
productivity and food security. Next section explores
critical perspectives on ALUC which points to reduction
rather than the expansion of agricultural lands.

Agricultural Land Reduction

Analysis of satellite imageries of SSA reveals that the
region has also experienced rapid urban development
which has significantly changed the composition of its
physical landscape, including loss of agricultural lands
(Kavitha et al., 2015; Miiller and Munroe, 2014).
Although urban expansion could happen on either
agricultural land or non-agricultural land, the trend,
especially in West African countries, tends towards
agricultural lands (Karlson and Ostwald, 2016; Jianga et
al.,2013; Atu et al., 2012). Although the exact figure of
agricultural lands lost to urbanisation in SSA is still
uncertain, there is some agreement among scholars that
much of the land areas taken over by urban sprawl are
agricultural lands (see for example Njungbwen and
Njungbwen, 2011; Oni et al., 2009; Mottet, et al., 2006).
This trend not only reduces the land available for food
production but more significantly affects the livelihoods
of'the population who depend on it to make a living.

Several studies provide empirical evidence of
agricultural land reduction. Lambin et al. (2000)

hypothesized the competition between agriculture and
urbanisation on the use of land resources, where
urbanisation was found to be the key driver of
agricultural land loss. Other studies have hinged on this
hypothesis to study the conversion of agricultural lands
to other non-agricultural uses. According to Jayne
(2014), in a bid to catch up with infrastructural
development, sub-Saharan Africa has witnessed a
massive conversion of agricultural lands to built-up
areas. Available data indicate that as at 2013, Ethiopia
lost 760 hectares of agricultural land to urban
development (Belay, 2014), while Ghana lost 452,200
hectares of agricultural to gold exploration (Doso,
2015). In Nigeria, Saleh et al. (2014) found that between
1980 and 2012, there was a reduction in the area of
agricultural lands from 24,282.93 hectares to 17, 856.50
hectares, i.e. a 15.60% loss of agricultural lands within a
space of 32 years. These changes were attributed to
urban settlement, infrastructural development, and road
construction (Saleh et al., 2014).

Contributing to the discourse, Wu et al. (2011) noted
that urban expansion and its corresponding economic
development open up off-farm income opportunities
which draw manpower off the farm. Atu ez al. (2012)
confirmed this assertion when he found that in Nigeria,
urbanisation usually triggers rural-urban migration
where rural dwellers abandon the rural areas in search of
off-farm employment in developed urban centres. This
has serious implication for food security. Rural-urban
migration drains the rural economy which is an agrarian
economy of its manpower thereby creating a shortage of
labour needed for agricultural production.

Agricultural Intensification

Scarcity of land resources and the environmental
consequences of agricultural extensification have been
identified as two major factors that trigger agricultural
intensification (Garnett and Godfray, 2012, Sirén,
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2007). Intensification aims to increase agricultural
productivity from a limited land area through increased
farm inputs such as technological investments (Lambin
et al., 2000). However, the concept of agricultural
intensification has been a critical subject of debate
among scholars who are concerned about
environmental stewardship and human development.
While some scholars have described it as one of the
major strategies to achieve sustainable rural livelihoods
(Matson et al., 2015; Montpellier, 2013), others have
argued that it is one of the predominant drivers of current
global environmental changes (Garnett and Godfray,
2012; SchoBer et al., 2010). For instance, Matson ef al.
(2015) in their argument in support of agricultural
intensification as a strategy to enhance food security in
SSA contend that decrease in agricultural land
intensification will imply that the only means of
increasing agricultural production is through
agricultural land expansion which has direct
consequences on the ecosystem, and long-term effect on
food security. However, Schofler ef al. (2010) in their
assessment of potential opportunities and risks of
agricultural intensification in SSA noted that although
the use of mechanised farm tools, high yielding crops
variations, pesticides, irrigation, and fertilisation have
significantly enhanced food security in the region, and
curtailed biodiversity destruction by agricultural
extensification; the sustainability is also in doubt owing
to its contribution in altering patterns of resource
availability such as agricultural lands, as well as
disrupting biotic interactions in the ecosystem, all of
which also affects agricultural productivity. According
to Lambin e al. (2003), heavy mechanization associated
with agricultural intensification contributes to soil
erosion, drives desertification, soil salinisation, and
other soil degradation consequences. Furthermore, the
runoff from the use of fertilizer in such farming practice
is known to be one of the major causes of groundwater
pollution (Calder at al., 1995). This implies that without
some sustainable measures, intensification in
agriculture may not produce any better result than
extensification in term of environmental sustainability.

The apparent tension of agricultural intensification calls
for a more sustainable approach to agriculture.
Consequently, Garnett and Godfray (2012)
recommended what they termed “sustainable
agricultural intensification” as a new approach to
navigate through the competitions in the food system in
SSA. It involves striking a balance to enhance food
production without cultivating more lands and
disrupting ecosystem stability. In other words, it aims to
simultaneously achieve environmental sustainability
and food security. Although some scholars have
criticised this approach as just another system of
agriculture that is not different from what is currently
being practised (Berakhi ez al., 2015; Temudo and Silva,
2012), its framework to explore a mix of strategies to fit
into the biophysical, economic, cultural, and social
context of the food system in SSA suggests a possible
shift from the conventional approach of intensification
or extensification. Furthermore, the fact that it is pro-

poor and smallholder oriented, originating within the
context of African agriculture to tackle the problem of
low yield and environmental concerns makes it suitable
to achieve sustainable food security in SSA. However,
apart from the apparent factors that affect land-use
through intensification, drive the conversion of
agricultural lands to non-agricultural uses and the
conversion of natural vegetation to agricultural lands,
several other studies have found the underlying drivers
of these changes in the region. The next section
comprehensively explores these drivers.

Drivers of Agricultural Land-Use Change in SSA
Several factors have been identified as drivers of ALUC
in SSA. While some of these factors drive agricultural
land reduction (i.e. decrease in agricultural lands); the
majority of them drive both expansion and reduction in
agricultural lands depending on the peculiar
environment where they are in operation. For example
factors such as population growth, economic
opportunities, poverty, land tenure, environmental
factors, and government policies have been found to
drive agricultural land expansion; while factors such as
urban expansion and land conflicts have been implicated
insolely driving agricultural land reduction.

Studies hinged on Malthusian theory attributed
migration and population growth as the underlying
driver of ALUC in the SSA (Iwejingi, 2011; Polyakov,
2008; Sherbinin, 2007; Sirén, 2007; Mather & Needle,
2000). Polyakov (2008) for instance found that with the
current population explosion being experienced in SSA,
more pressure is put on the farmers to expand their
farmlands to produce more food. On the other hand,
Sirén (2007) highlighted that population growth also
means that more space is needed for human settlement,
and most times, agricultural lands are cleared and used
for building construction and other infrastructural
purposes. This factor seems to be one driver that cuts
across the entire region of SSA- a continuous growth in
population density either through sudden migration or
gradual increase in birth rate (Lambin ef al., 2003). In
addition to the high birth rate and migration, the rising
population growth rate of the region seems to be also
exacerbated by the declining death rate that came with
improved health services and nutrition in the last few
decades (Serneels and Lambin, 2001).

However, some scholars seem not to be satisfied with the
population growth explanation of ALUC in SSA.
According to them, attributing population growth as the
sole driver of ALUC may be too simplistic (Wood, 2004;
Mertens et al., 2000). This is because of other
exogenous factors that may drive the change. For
example, Lambin ef al. (2001) linked ALUC in the
region to economic factors. In their study, they found
that the tendency to expand agricultural land for food
production is often exacerbated by a range of economic
opportunities available to farmers. This finding was
supported by Serneels and Lambin (2001) who found
that Kenyan farmers were forced to expand production
as aresult of the global food market that opened to them.
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They saw the global food market as an opportunity to
increase their income from the export of cash crops.
Exporting agricultural products for economic reasons
thus was behind agricultural expansion at the expense of
natural vegetation in Kenya. In Nigeria, the high rate of
deforestation that accompanies agricultural expansion
in the country was partly attributed to the global market
for timber products which the country saw as an
opportunity for economic growth (Ogunwale, 2015,
Ademiluyi ef al., 2008). Some other studies however
linked deforestation in the country to the local demand
for forest woods as an energy source (cooking firewood)
(Al-Amin, 2014; Audu, 2013; Momodu, 2014). In other
words, loss of forest vegetation in Nigeria is not only a
by-product of global demand for timber but also local
energy demand.

Related to population growth and economic
opportunities are studies that ascribed ALUC to the high
rate of poverty in the region (Omoboye, 2011; Omobor,
2000). Omobor (2000) for instance claimed in his study
that agricultural land expansion in SSA was driven by
the low capability of peasant farmers to maximise the
use of the available cultivated land area. This according
to him was because of their poor access to modern farm
inputs such as mechanized equipment, improved seeds,
fertilizers, pesticides, and other modern farm
requirements that will increase production per unit of
land area. Consequently, the only means of increasing
production is to clear and cultivate natural vegetation.
Omobor's assertion has however been described as an
insufficient explanation of ALUC in SSA, as the
intensification normally associated with the modern
improved farming which he recommends is also an
indirect driver of ALUC (Lambin ef a/, 2001). When a
soil structure is destroyed as a result heavy
mechanisation activity or excess use of fertilizer, the
land is often abandoned to recover (fallow), and the next
option is to clear new land area to continue production
(shifting cultivation). Hence, both agricultural
extensification and intensification are key drivers of
ALUC (Wood et al,2004).

Furthermore, some other studies have attributed ALUC
in SSA to institutional factors such as government
policies, political instability, and economic changes
(Berakhi, 2015; Vittek et al., 2014; Serneels and
Lambin, 2011). Vittek ez al. (2014) in their study found
that in West Africa, government policies encouraged the
acquisition of large expanse of natural land vegetation
for the production of cash crops such as coffee, tea,
cocoa, etc for export purposes. This confirms the earlier
research that linked ALUC in the region to economic
factors. Bailey (2015) found that the Land act of 1999 in
Tanzania encouraged the leasing of a large expanse of
land to multinational foreign investors for large scale
farming. Confirming the assertion, Vliet e al. (2015)
found that the government policy of collecting lands
from smallholder farmers for either large scale farming
or industrial purpose amounts to land grabbing which
deprives the local farmers of their means of livelihood.
This implies that government policies could create both

opportunities to expand production through large scale
farming, as well as constraints farmers' livelihoods. The
decline in the cultivated land area observed in Uganda
around the 1970s was attributed to the change of
government (Mbanyat, 2010). According to the study,
when the then president of Uganda- Idi Amin expelled
foreign investors who own large expanse of farmlands,
there was a significant reduction of cultivated land area,
as these agricultural lands were later converted to non-
agricultural uses. Similar to government policies and
political instability is the nature of the land tenure
system in the region. Boateng (2007) found that over the
years, changes in the pattern of land ownership from
communal to private ownership have contributed to the
increase in the land market in the region which has given
buyers the right to change the use of land as they please.

Some other authors have attributed environmental
factors such as drought, desertification, soil degradation
etc, as promoting variables in ALUC in the region
(Lambin et al.,2001; Wood, 2004). They noted that over
the past few decades, there has been a drastic fluctuation
in rainfall in SSA, while some other parts of the region
especially East Africa have experienced long-lasting
drought. This has caused farmers to also adopt new
farming practices like shifting cultivation which often
involves the use of natural land vegetation. Other
driving factors of ALUC in SSA include land tenure
system (Kindu et al., 2015 and Mottet et al. (2000),
Urbanisation (Njungbwen and Njungbwen, 2011; Saleh
et al. 2014; Alagbe et al., 2013); land conflict (Assefa
and Bork, 2016; Siyum et al., 2015; Aklile ef al., 2013;
Abegunde, 2011), mining and exploration activities
(Doso,2015; Meisanti et al., 2012, Schueler et al., 2011)
and institutional, cultural changes, and socio-economic
factors (Alexander eral.,2015; Levin, 1998).

Conclusion

This review has examined different critical perspectives
on the nature of ALUC in SSA and their driving forces. It
shows that the region has experienced all the three
manifestations of ALUC (i.e. agricultural land
expansion, reduction, and intensification) in varying
degrees. There seems to be an observable variation in
the pattern of change across the geographical landscape
of the region. Evidence coming from West Africa show
that the rate of increase in agricultural land expansion is
relatively higher than that of East and Southern Africa
(See figures 1 and 2). Although most East and Southern
African countries have experienced agricultural land
expansion due to the opening of their food market to the
global market, which has driven farmers in those areas
to expand the cultivable area to meet global demand, the
high rate of deforestation and clearing of natural
vegetations for agricultural production in West Africa
seems to have more impact on ALUC. Agricultural
intensification on the other hand seems to cut across the
entire SSA region, although at a relatively lower rate.
The driving forces of these changes which are somewhat
interrelated however seem to cuts across the entire
region irrespective of the disparity in the pattern of
changes. Examining the reasons behind the disparity in
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the pattern of ALUC in SSA may thus suggest a future

research direction. Furthermore, the pattern of

agricultural land expansion witnessed in SSA have
implications for biodiversity conservation and calls fora
more in-depth empirical study to better understand how
the trend is affecting agricultural productivity and food
security. The level of food insecurity despite the
increase in agricultural land use expansion suggests low
productivity among farmers in the region. As a way
forward, emphasis, therefore, must be placed on
technologies that will increase output per hectare.
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