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Abstract

Natural resources can generate and sustain growth, thereby reducing poverty as well as maintain natural
environment balance in addition to offering life supporting services for all organisms living on the planet. Well
managed natural resources are expected to contribute to income and food security improvement in rural
populations. However, food insecurity is the main obstacle to natural resource management in developing countries,
especially in sub-Saharan Africa (SSA) and it is too challenging to achieve sustainable natural resource
management and food security. Deteriorating soils and rapid extraction of natural resources is increasing in
developing countries resulting in decreased food security. Thus, food insecurity remains high in most of SSA and
natural resource management is marginalized, and gets less attention in development strategies. That insecurity is
made even more serious due to degradation linked to escalated scarcity of natural resources. Natural resource
management and food security is linked together. Developing countries, including sub-Saharan Africa, suffer from
food insecurity. Sustainable use of natural resources means that the communities are enabled to plan and implement
improvement measures which essentially (have to) take place at the community level. Such community based
natural resource management will, however, only work and spread if it is accompanied and backed up by suitable
political reforms at national and regional levels.
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Introduction

Natural resources play a special role in the life of living beings. More than 1.3 billion people depend on fisheries,
forests, and agriculture for employment or close to half of all jobs worldwide (FAO, 2004). According to the World
Bank, in 2002, more than 90 percent of the 15 million people working on the world’s waters were small-scale
fishers, most of them poor, not including the tens of millions of poor who fish inland rivers, lakes, and even rice
paddies for protein. About three in four poor people live in rural areas, where they depend on natural resources for
their livelihoods, and about 90 percent of them depend on forests for at least some part of their income (USAID,
2006). In Africa, more than seven in ten poor people live in rural regions, with most engaged in resource-dependent
activities such as small-scale farming, livestock production, fishing, hunting, artisanal mining, and logging. Poor
people rely on related harvests as a primary source of income and fall back on natural resources when other sources
of income fail.

Africa is endowed with substantial natural resources. It has enjoyed comparatively high rates of growth since
the last decade, although in the world it remains the poorest region heavily reliant on natural resources. Natural
resources, particularly land, soil, forests, water, animal and plant diversity, vegetation, related ecosystem services
and renewable energy sources are crucial to attaining food security, enhancing livelihoods and realizing sustainable
development in developing nations including Ethiopia (Sanginga et al., 2010). Africa is endowed with a very rich
and diverse natural resource base on which the livelihood of its people, particularly the rural population, depends.
However, the continent is still one of the most vulnerable with deepening levels of poverty and worrying trends of
natural resources degradation (Campbell 2009).

A large number of individual’s encounter challenges in obtaining reliable and sufficient access to food in
developing nations. It has been predicted thatabout800 million people are chronically undernourished worldwide
and lack enough to eat (OECD, 2000; FAO, 2014). Food insecurity is still one of the most noticeable manifestations
of rural poverty and has drawn significant attention (Corbett, 1988; 1991, Abalu, 1999; Birara et al., 2015; FAO,
2014). Many African governments have vocally committed to taking measures aimed at ensuring sufficient food
supplies for the populace at all times. Nevertheless, the precarious situation still exists (OECD, 2000).

Poverty eradication in Africa is largely dependent on the use of its natural resource base for the advantage of
its people. Between poverty and natural resource degradation there is a strong correlation. Depletion and
degradation of the natural resource base are taking place in different parts of the continent in order to alleviate
poverty. This causes among other things unsustainable natural resource exploitation. It is difficult to achieve
sustainable water resources management as a growing number of people still live in water-stressed environments
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in sub Saharan countries. Biodiversity continually declines due to growing pressures directly and indirectly (Scherr,
2000).

Realizing the dual goals of natural resource management and food security is amongst the key challenges
presently staring at the emerging nations. Agricultural intensification uses various inputs to maximize food output
to reduce/alleviate food insecurity. However, it is inimical to exposed natural resources like soils, forests, wetland
areas and water resources. In a similar vein, a number of income diversification approaches greatly threatens
natural resources. This review presents some arguments on natural resource management and food security and
summarizes various dimensions of the literature that have been aimed at explaining options to realize sustainable
food security whilst advocating wise management of natural resources.

Natural Resource Management and Food Security

Natural Resources

A natural resource refers to air, forests, water, land, minerals, fisheries and wildlife delivered by nature (World
Bank, 2001; Wiebe, 2000). Natural resources can either be renewable or non-renewable. The renewable ones are
those capable of being replenished after having been used (e.g., water, wildlife, forests, etc) whereas the non-
renewable ones are those that, when exploited, are incapable of being regenerated (e.g., minerals and fossil
fuels).Jointly, these resources create ecosystem services that underpin human welfare and existence (World Bank,
2001, Freeman, 2003). Natural resource degradation occurring in different parts of the world is especially serious
in developing nations. This results from human induced activities in sub-Saharan Africa. But, in this case, as in
other developing countries, the direct impact on human populations suffering under-nutrition and with little or no
capacity to rehabilitate land is often much greater.

Over the past 50 years, the world’s net cultivated area has grown by 12%, mostly at the expense of forest,
wetlands and grassland habitats. At the same time, the global irrigated area has doubled (FAO, 2011). Tropical
forests were the primary source of new agricultural land in the 1980s and 1990s, representing about 30% of new
agricultural land; 55% is represented by intact forest and 25% by disturbed forest (Gibbs ef al., 2010). By 2050,
the demand for new agricultural land (due to population pressure, diet change and demand for biofuel) is expected
to increase by about 50%. It is very probable that tropical forests will account for that land; therefore, further
deforestation is to be expected, together with an exacerbation of soil degradation (Defties et al., 2010; Gibbs et
al., 2010)

Food Security

Many definitions have been provided for food security. According to Clay (2002), food security is a situation that
exits when all people at all times have physical, social and economic access to sufficient, safe and nutritious food
that meets their dietary needs and food preferences for an active and healthy life. However, in this review paper,
food security is defined as the adequate availability of and access to food for households to meet minimum energy
requirements as recommended for active healthy life (Hussein and Janekarnkij, 2013). The minimum energy
requirement for food security is 2,100 Kcal/day (Devereux, 2006).

According to FAO (2014) the global population is expected to reach more than 9 billion by 2050. In the next
10 years, the population of sub-Saharan African cities is expected to increase by almost 45% and reach between
320 and 460 million. Much of this growth will be concentrated in low-income countries, which already face serious
challenges in satisfying basic needs. The potential additional arable area for producing more food and animal feed
is insufficient to meet future demand without producing more per hectare (GEF, 2016). Mark et al. (2013) indicated
that population and income growth will drive food demand in the coming decades; nearly 80 percent more meat,
52 percent more cereals, and 40 percent more roots and tubers will need to be produced between 2005 and 2050
and the number of people at risk of hunger in the developing world would grow from 881 million in 2005 to more
than 1,031 million people by 2050.

Therefore, the world must start now to produce more food using available natural resources efficiently and
sustainably, including a reduction of post-harvest losses and waste and developing a more resilient agriculture to
climate change. If the world fails to achieve these projected food outputs for the future, people will be extremely
exhausted potentially leading to extinction. Under current circumstances, the outlook for food supply and demand
for the next decades poses many uncertainties about future global food security and the sustainability of natural
resources (Regunaga and Marcelo, 2013).

Soil degradation has become a very serious problem in densely inhabited agricultural regions. India supports
18 percent of the world’s human population and 15 percent of the world’s livestock population, but has only 2.4
percent of the world’s land area (Bhattacharyya et al., 2015). Soil degradation is causing a decline in crop
productivity and huge economic loss, putting the food security and livelihood of farmers at risk (Bhattacharyya et
al., 2015).In Sub-Saharan Africa (SSA), soil degradation (nutrient depletion is the primary form of soil degradation
in SSA), is leading to a decline in crop productivity, and has been linked to hunger and poverty (Tully ez al,, 2015).
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Linkages between Natural Resources management and Food Security

The links between natural resource management and food security are vast. Environmental degradation may result
in reduced productivity and food availability, while food insecurity may drive over-exploitation of limited
resources as people resort to unsustainable practices to address immediate needs. This relationship is complex and
calls for increased attention to identifying and addressing food insecurity in a timely manner, to help prevent
unsustainable resource use (IFAD, 2014). In the context of climate change and economic crises, it is especially
important to monitor food security as populations adapt to new conditions. Reliable and timely food security
measurement is key both to understanding the links between natural resource management and people‘s access to
food and to guide action (FAO, 2014).

Sustainable growth in agricultural production is vital for growth in food security. This is due to the fact that
growth in agricultural productivity translates into increased food supplies and lower food prices for consumers as
well as growth in agricultural productivity means higher incomes, and thus improved ability to purchase other
basic necessities. This can be particularly essential for the numerous food insecure people who earn their
livelihoods through agricultural production (Wiebe, 2001; Mark et al., 2013).

Changes in agricultural production over time can be attributed to variations in the quantity of resources used
in agricultural production, like fertilizers, labor and land. Agricultural productivity is largely dependent on the
quality of resources employed, including that of natural resources like land (Wiebe, 2001; Eric ef al.,
2015).According to Wiebe (2001) land (embodying soils, climate, and other characteristics) is one of the most
basic resources used in agricultural production. Natural resources offer necessary life support services, in the form
of both public and consumptive services, occasionally referred to as ecosystem services. Ecological processes help
to maintain the cleansing of air and water, climate cycles, nutrient recycling, and soil productivity. Soils remain
the foundation of agriculture, which is evidently the basic building block in the people’s livelihood. Land alongside
other resources interacts with food security through production, consumption as well as other processes (Figure
1). Better access to food thus enables improved investment in the improvement and protection of resources that
help to create food security in the future (Wiebe, 2001).
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Figure 1: Food Security Linkages with Natural Resources (Source: Wiebe, 2001)

The condition of the world's natural resource base largely depends on whether poverty has been eradicated.
Poverty and environmental degradation are closely linked, often in a self-perpetuating negative spiral in which
poverty accelerates environmental degradation and degradation results in or exacerbates poverty—the so-called
poverty trap (Figure 2) (Heltberg, 2001; Lee ef al., 2001; World Bank, 2012). Poverty remains a noteworthy,
persistent challenge in the evolving world. Based on this, to reverse the resource degradation trend in emerging
countries demands due attention focused the eradication of poverty.
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Figure 2: Poverty trap diagram (Source: Shiferaw et al., 2009)

Natural resources are crucial for nutrition and achieving food security. About 75 percent of protein
consumption in Africa is derived from plant sources (UNEP et al., 2009). Fisheries, bush meat and livestock grazed
in the wild provide much of the animal protein. For example, fish makes up 60 percent of the total animal protein
consumed annually in hyper-arid Mali; and in Central Africa and West Africa Bush meat (wild animals and birds)
is a major source of animal protein, making up more than 80 percent of consumption in some areas (UNEP et al.,
2009). Additionally, during periods of stress such as drought, ill-health and economic change, food harvested from
the wild play an important role. This indicates proper management and utilization of natural resource provides
food and other services, which contributes to the food security and livelihood improvement of rural communities.

Food Security Strategies and Their Impacts on Natural Resources

Food Security Strategies

A range of food security strategies has been adopted to enhance food self-sufficiency at the household level; among
these Scones (1998) has identified three broad livelihood strategies: (i) Intensification, (ii) Extensificationo f
existing productive activities and (iii) Diversification by adopting additional productive activities or migration to
develop productive activities elsewhere.

In Western Africa, households gradually use their assets to responses to food shortages and food security
emergencies (Milich, 1997; Shumete 2009). But when assets are exhausted, people with no alternative migrate to
other areas. He further points out that the initial objective of coping options is to conserve household resources,
and the ultimate objective may be the preservation of life. Agricultural expansion (extensification) into forests
accounts for a larger proportion as a major strategy to increase agricultural production both for food and income
for most of the people in developing countries especially in Sub-Saharan Africa (Cox head and Southgate, 2000;
Sanchez et al., 2001; Bashaasha ez al., 2001). Unplanned expansion of intensive production systems, which are
typically monoculture and often developed at the expense of primary forests and savanna woodlands, can
contribute to a significant loss in biodiversity. Much of the forest’s trees covering the equatorial and tropical region
in developing countries are being cleared so that an expansion of agricultural land uses is accommodated.

Impacts of Food Security Strategies on Natural Resources

Extensification/expansion is considered to be a major contributor to loss of habitat and reduction of biodiversity
(Coxhead and Southgate, 2000; IRI, 2007; Fayera, 2017). This leads to a substantial release of greenhouse gases
when forests are cut down. It has been estimated that agriculture accounts for about 30 percent of total
COemissions and greenhouse gases (Pagiola and Holden, 1999; Coxhead and Southgate, 2000; Dereje and Dev,
2008) and that this is due to deforestation and is the single most important source of these emissions. It is obvious
that loss of forest cover due to extensive agricultural growth results in substantial downstream damage from
sedimentation and change in the timing and volume of stream flows. Since extensification is taking place in
increasingly fragile areas of the arid, semi-arid and dry sub-humid areas, it is leading to increased land degradation
which results in the loss of biological and economic productivity well as accelerating expansion of deserts.
Desertification leads to declining crop and livestock productivity, flora and fauna changes, climatic change and
societal disruption in those areas. Households gradually use their own resources, and when the disaster strikes
further, most of them migrate to other areas. This results in increased demand for marginal land, which has
concomitant impacts on the resource base, eventually exacerbating land degradation. Eventually, land degradation
becomes sufficiently severe as to result in continuation of a poverty trap because food insecurity begets
environmental degradation, which begets further food insecurity (Godfray et al., 2010).

Practices for sustainable intensification of production — that will produce more on existing productive lands,
while using fewer resources — will be increasingly necessary to meet demand for food and fibre (GEF, 2016).
However, Adam and Gerald (2001) indicated that agricultural intensification often viewed as necessary for
achieving increases in food output, but are potentially detrimental to vulnerable natural resources such as soils,
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forests, wetland areas and water resources. Moreover, Land use use does not necessarily lead to degradtion, not
even insensitive land use. Proper short term investiments in inputs (fertilizer, seeds herbicides, fungicides, etc) and
long term investment in equipments (pumps, tractors, dams, tareces, etc) can conserve soil and water, while
allowing poductive and sustainable agricultural land use (Smil, 2000; Smil, 2003; Pimentel, 2008; Arizpe, 2011;
Gomiero et al., 2011); however, framers in SSA cannot invest in these inputs and strucures regularly (Vries nad
Molden, 2002). Thus, the only option for this region is to continue to degrade natural resources which slows down
people’s livelihood, unless off-farm employment provides an income without destroying the natural resource
base.Expansion in land for production through deforestation and conversion of new land areas is occurring.
According to Vries and Molden (2002) many consequences of degradation are local reduction in household food
security and the threat of losing the capacity for achieving national food security, the high cost of restoring natural
resources and the loss and devaluation for agricultural purposes and increased risks of natural disaster (land slide,
drought flooding, as well as other issues).

Natural Resources Management and Food security in Ethiopia

The key characteristics of poverty in rural Ethiopia are: open natural resource access, dysfunctional community
organizations, unplanned and uncontrolled settlement, destructive land uses and limited income opportunities. In
many food insecure areas of Ethiopia this is exactly what has happened, and is continuing to happen. Despite huge
natural resources of the country, rural communities become resigned to rely on external relief bodies, be they
Government and/or NGOs. Even though women play a crucial role in natural resource management from family
members, children and women bear the greatest pressures due to food insecurity in Ethiopia (Ethiopian Ministry
of Foreign Affairs, 2010).For instance, the Bale zone of Oromia is known for its abundance of natural resources
but these natural resources are now being degraded at an alarming rate, with consequent increases in livelihood
vulnerability and food insecurity (PNRMU, 2008; Birara, 2015).

According to (MoFED, 2010) soil fertility depletion and erosion are threatening the sustainability of arable
agriculture and there is an urgent need to rehabilitate damaged areas and prevent further deterioration through
better soil fertility management, introduction of soil conservation measures, reforestation and appropriate
conservation of agriculture methods. Rangeland degradation threatens the livelihoods of pastoral communities in
large areas of the lowlands, calling for better rangeland management and alternative forms of income generation
to reduce grazing pressure. Most of these initiatives aim to increase both productivity and sustainability and are
therefore consistent with the other three strategic objectives.

Bale Forest Enterprise (BFE) and Bale Eco-Region Sustainable Management program(BERSMP) were aimed
to stabilize and improve the food security situation of the Bale area based on the three pillar approaches:
Community based Participatory Natural Resource Management; Community Enablement; and Sustainable Natural
Resource based Livelihoods (Figure 3). In this case BFE and BERSMP made progress in rural livelihoods and
natural resource conservation. Involving local people and their institutions in the management of natural resources
has been identified as one of the most appropriate approaches to sustainable development. Thus, the program
focuses on community level management of critical natural resources for poverty reduction.

Participatory Matural Resource Management

Improving Food
Security

Community Sustainable
Enablement Matural Resource
Livelihoods

Figure 3: Participatory natural resource management food security (Source: PNRM, 2008)
Empowering local communities and indigenous people to become not only the primary stakeholders but also
the primary caretakers and managers of natural resources should therefore be the ultimate goal of all future
initiatives aimed at ensuring food security in which natural resource is an important component. This
empowerment should aim at progressively devolving power and governance of natural resource management and
utilization to the local communities. Moreover, integration of food security and climate change strategies have to
be better integrated at every level. Adaptation to climate change also requires adequate means to promote
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management of natural resources. Community-based institutions are key to any community-based natural resource
management (CBNRM) project and selecting and building the capacity of local institutions is critical. The selection
process must ensure transparency and accountability and minimize conflict. Together with decentralization
reforms, CBNRM ensures stakeholder participation, increases sustainability, and provides a forum for conflict
resolution. Such a community-based approach often leads to more equitable and more sustainable natural resource
management (Gruber, 2010).

Natural Resource Endowment and Food Security

The food security situation varies substantially between different regions/countries, depending on their resource
endowments, production systems, economic development and culture, as well as on food consumption patterns
associated with their growing per capita income. The challenge of achieving world food security and natural
resources sustainability has a high priority. According to (Regunaga and Marcelo, 2013), food security and the
sustainability of natural resources in developing countries rely not only on natural resources endowment, but also
on a number of constraints influence utilization and management of natural resources, particularly in sub-Saharan
Africa. These constraints include institutional, demographic, agro-ecological, technological and economic
constraints (Adam and Gerald., 2001).

Institutional Factors

States in Africa have frequently undermined the capability of traditional institutions to manage natural resources
by transferring authority to government agencies. Some of the institutional constraints that influence sustainable
natural resource utilization and management include: inadequate property rights, lack and misappropriation of
incentives, empowerment and inappropriate government policies (Nelson & Agrawal, 2008).

Demographic Constraints

Population size as well as the rate of population growth influence resource management and use (UN-HABITAT,
2014); this directly affects the livelihoods of natural resource dependents. Population growth is a key catalyst of
poverty-led environmental degradation. It has been widely reported in developing countries that population growth
has led to the expansion of area under cultivation, accompanied by the conversion of large areas of natural
resources and fragile land into agricultural production and settlements. Finally, this all exposes the people to food
Insecurity.

Ecological Conditions

Climatic variability is a key factor determining the inherent potential for decision-making of people particularly
in sub-humid, semi-arid and arid areas in developing countries. The climatic conditions determine land use patterns
in the area hence influencing natural resource utilization and management (Lee et al., 2001).

Technological Constraints

Inappropriate technologies for agricultural intensification in Africa also contribute to the failure of proper
utilization and management of natural resources. Faulty agricultural practices, such as monoculture, and
continuous cultivation of the same plot year after year leading to mining of nutrients from the soil, and contributing
to soil degradation (Pinstrup et al., 1994).

Economic Constraints

In Africa, income is generated largely through domestic agricultural production, and a small proportion of income
comes from non-farm activities. The only means to increase agricultural output in developing countries is through
expansion of crop area under cultivation. This has contributed much to clearance of forest and expansion of
agriculture into fragile land (Reardon, 1997).

Conclusion

Food security implies the provision of safe, nutritious, and quantitatively and qualitatively adequate food, as well
as access to it by all people. Natural resources are resources provided by nature. These include forest, fisheries,
wetlands, and grasslands among others. It is very challenging to maintain food security and natural resource use
and management. Natural resources of Africa are important for nutrition and achieving food security; however,
the lack sustainable management and utilization has paved the way to food insecurity. Poverty and natural resource
degradation are closely linked. Poverty accelerates natural resource degradation and degradation results in or
exacerbates poverty. Having high natural resources potential is not enough for food security without sustainable
utilization and management as well as good governance of these resources as various factors influence or diverts
these resources to fruitless things. These factors include: institutional constraints, technological constraints,
demographic constraints, ecological constraints and economic constraints. Some strategies of food insecurity

10
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reduction and prevention mechanisms result in natural resource degradation. In order to achieve sustainable food
security and natural resource management, it is mandatory to have clear participatory development strategies to
balance natural resource management and food security in developing countries.
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