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Abstract: This paper sets out to develop a framework for characterizing agricultural
growth orientations. We identify four main components in the global food system
(technology, institutions, people, and natural resources). Based on the extent to which any
two of these components are important in driving the growth of agriculture, we distinguish
four main orientations of agricultural growth: local food, high resource-technology driven,
guided technology driven, and right-to-food growth orientations. Given the social and
environmental challenges that agricultural growth has to meet in Cameroon, we argue that
the local food orientation and guided technology-driven orientation offer better
opportunities for meeting the problem of food security in this country.
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1. Introduction
The attainment of global food security is described as a situation in which all people, at all times,
have access to adequate, affordable, safe and nutritious food to meet their dietary requirements and
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food preferences for a productive and healthy life [1]. Since the 1980s, many indicators of a healthy
global food system seem to either have pointed to a stagnant system or are no longer as promising as in
the two previous decades [2,3]. For many developing countries (with the exception of China), these
indicators include food availability, accessibility and utilization [4,5]. While food availability refers to
the physical presence of food where it is needed, food accessibility is the means by which people
acquire the food they need and food utilization refers to the way in which people make use of
food [6,7].
Food security is presently being undermined by a number of challenges such as rapidly growing
demand and changes in consumption patterns, competition for agricultural lands for other uses, the
effects of global environmental change, serious degradation of agricultural soil, erosion of the genetic
base of agricultural biodiversity, water scarcity [8-10], poor governance and others. The 2007–2008
world food crisis tested the resilience of the global food system and revealed deficiencies in its
capacity to efficiently adjust to and absorb shocks that show many signs of growing in the future [11-13].
Prescriptions for meeting these challenges are varied. They range from the need to increase
productivity through the development and diffusion of different forms of technologies for fighting
pests, weeds, withstanding drought and tolerating salinity to the urge for more open agricultural
markets [11,14]. They also include an integrated system for meeting challenges of soil degradation,
loss of biodiversity, efficiency in agricultural water and energy use. Generating and sustaining
agricultural growth is seen as an important element in reaching and sustaining food security especially
in developing parts of the world [15,16].
The process by which agricultural growth is generated has been investigated and
debated extensively. The importance of natural resources in contributing to agricultural growth is
emphasized by the Malthusian school of thought. The Malthusians see agricultural growth as an
extractive process, which depletes natural resources to fuel its expansion and whose future is bound to
be limited by the finite nature of these resources. This theory is challenged by studies of traditional
communities in Africa which hold that agricultural growth can be driven by increases in population
growth [17]. The intensification of agriculture resulting from increased demand and limited land
entails the development and use of better tools, techniques and organization of production—hence an
increase in the mobilization and use of capital. The resulting increase in output may even permit
innovation in technologies that improve long-term sustainability of resources, contrary to Malthusian
views [18]. Studies in the Ivory Coast show that Boserupian and Malthusian processes do not
necessarily contrast each other, but rather coexist in processes of agricultural productivity growth [19].
However, in the early stages of agricultural growth, Malthusian processes may engender demographic
pressure on resources and population migration while Boserupian processes induce innovation after a
critical population density is attained [19]. Using econometric substantiation on the relationship
between institutions, human capital, and agricultural productivity growth in developed and developing
countries, other studies find no evidence that political institutions will necessarily cause growth in
agricultural productivity. Instead, human capital accumulation emerges as an important factor in
driving the process [20].
There typically are overlapping objectives to be attained by promoting growth in agriculture, hence
paths to agricultural growth are rarely rigid. They may change over time as global institutions, regions,
national governments and communities attempt to make use of different resources within their reach to

Challenges 2010, 1

7

attain agricultural growth objectives. To sieve through this complexity, this study identifies four major
components of the global food system: agricultural technology, agricultural institutions, people (as
labor, consumers and decision-makers), and natural resources used for agricultural production. We
distinguish and characterize different agricultural growth orientations as a framework for
understanding agricultural growth based on the dominant components which drive each process. Such
classification and characterization contributes to the understanding of the strengths, weaknesses, and
opportunities of different agricultural growth paths towards attaining global food security.
The framework developed can be readily associated to dominant economic paradigms (local food
can be associated to green socialists, high resource-technology driven growth to neo-classical
economics, guided technology-driven growth to Keynesian economics, and people-focused growth to
institutionalism). However, it may be misleading to assume that agricultural development will
necessarily align with the dominant economic growth paradigm of each country or region. This can be
illustrated with two examples:
1. After independence, most countries in sub-Saharan Africa opted for development with a
touch of socialism – described in some cases as ―statism‖ [21-23]. The ruling parties and
nature of socio-economic reforms reflected this. Some examples include Julius Nyerere in
Tanzania, Kwame Nkrumah in Ghana, and Ahmadou Ahidjo in Cameroon. In Cameroon,
the government‘s development strategy was organized into five-year development plans
(reminiscent of the Stalinist development plans in the Soviet Union). While other sectors of
development came under strong state control, agriculture was largely taken from colonial
control and handed to individuals with little governmental support and intervention [24].
Government support and intervention only started after the first two five-year development
plans when it became clear that the agricultural sector had been performing very poorly.
Hence, while Cameroon pursued a strong, centralized and planned economy in the 1960s,
agriculture did not ―benefit‖ from such centralized state control and planning.
2. OECD countries are primarily countries with free market economies. However, these
countries have for a very long time been providing subsidies to their farmers in different
forms. These subsidies have been instrumental in determining key characteristics of
agriculture in these countries. This has been the case with the Farm Bill in the United
States since the Dust Storms of the 1920s [25,26]. The Common Agricultural Policy (CAP)
in European countries is blamed for high agricultural production costs, wastefulness and
environmental destruction [27]. I can be argued that state support to agriculture in the
OECD is not compatible with free market principles. Hence the agricultural sector in the
OECD countries is not necessarily operating on the free market principles which
characterize the general economic development paradigm of the OECD.
For policy, sustainability analysis and planning, it is therefore helpful to examine agricultural
development without the veil of the dominant economic paradigm. This framework should also
contribute to expanding knowledge on the issues of sustainability in agriculture with respect to
different growth orientations pursued by different regions.
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2. Major Components of the Food System and Their Categorization

A number of components are necessary to permit agricultural production and growth (see the
column titled ―Components‖ in Table 1). For the purpose of simplicity, these components have been
summarized into four major groups shown under ―Simplified‖ in the last column (Table 1). The extent
to which each of these components may be used in achieving agricultural development and increasing
food production varies from place to place and even from time to time. Each agricultural growth effort
tends to draw on two of the components more than the others in achieving increases in food production.
Agricultural development in the United States for example has been driven by high inputs of
technology and natural resources. The first and major impetus for the growth of modern US agriculture
came after the invention of the industrial process of synthetically fixing agricultural macro-nutrients
(particularly nitrogen through the Haber-Bosch process) and making it cheaply available to
farmers [25]. Other technological breakthroughs that supported this process was the development of
antibiotics (for animal breeding) and different forms of fast, cheap and efficient communication
technologies. Besides technology, massive projects of exploiting water, an important natural resource
to agriculture made it possible for some relatively dry regions to be cultivated [25]. In much of
sub-Saharan Africa, the development of agriculture after independence and before the Structural
Adjustment Programmes was driven by state institutions and the need to provide the food needs of
populations through massive government support schemes. Before the Structural Adjustment
Programmes in the early 1990s in Cameroon, state institutions were active at all levels of agricultural
production—from subsidizing and distributing fertilizers to negotiation sales of agricultural
produce [24]. The agricultural growth effort therefore drew on the support of state institutions and the
need to meet the socio-economic needs of its populations.
It is therefore possible to identify agricultural development typologies based on the combination of
components of food production that are predominantly employed in increasing agricultural production
and growth.
Table 1. Simplification of components of agricultural production.
Component
Tools

Purpose

Simplified

Improves the productivity of land and the efficiency of labor, thereby
permitting the growth of agricultural output [28].

Techniques

Improves the productivity of land. Optimizes the use of factors of production,
thereby providing an opportunity for increasing resource use efficiency and

Agricultural

attaining sustainability [29]. Determine the type of agricultural production

technology

system – enables transformation of agriculture to more intensive systems [30].
Capital

Funds the acquisition of factors of agricultural production. Permits the
transformation of agriculture to more intensive forms [29,31].

Formal

Provide an enabling framework for agricultural production by defining rules

institutions

and laws governing the production environment and overseeing their

Agricultural

enforcement [32]. Create or recognize tenurial systems which affect the

institutions

ecological resilience and sustainability of agriculture [33].
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Table 1. Cont.
Informal

Define and allocate individual and group rights to particular community

institutions

resources vital for agricultural production at local level [34], for example,
water, cultivation land, pasture land, forests, etc.

Agricultural

Provides labor for agricultural production [17]. Are innovators of tools,

workers

techniques, and other anthropogenic resources of food production [25,35].

Consumers

Renders agriculture economically viable [25]. Their consumption of

labor,

agricultural produce provides profits that can be used to improve the quality

decision

People as

and quantity of tools, techniques, capital, and governance [35,30].

makers and

Decision-

Design and implement policy regarding the combination of factors of

consumers

makers

agricultural production, food crop production types, agricultural production
systems, etc. [27,32].

Land

Provides the basis for all primary agricultural occupations – crop production,
animal husbandry, fisheries, poultry, and forestry. Provides space for
agricultural production [36]. Derived through conversion from other uses,
deforestation, reclamation, etc.

Natural

Provides the physical resources required for food production such as water,

resources

nutrients, climate, biodiversity [37,38].

Natural
resources

2.1. Agricultural Technology
Agricultural technology encompasses tools (farming implements, and machinery), techniques
(thrash and burn, shifting cultivation, intensive farming, organic farming, and conventional farming),
modes of organization of farming (small-scale, plantation, collective, urban agriculture, community
supported agriculture, ecological or biological agriculture, integrated farming, and factory farming),
and farming systems (monocultures, intercropping, polycultures, and agroforestry). Technology also
refers to the methods and resources employed in different farming systems to improve agricultural
outputs in quantity or quality like the use of pesticides for pest control, herbicide for weed control,
fertilizers to upgrade the level of soil nutrients, hybrids and genetically modified breeds in plants and
animals. In animal husbandry, it also includes type of feeding (commercial formulated feed against
local prepared feed), method of harvesting, type of milking system etc. The functions and importance
of capital makes it a very important factor of production. Capital can be used to provide raw materials,
tools, wages, land, etc. It also forms the basis for investment, technical progress, trade, credit, transport
and the efficiency of all other factors of production [29,31]. While acknowledging this broad-scale
potential uses of capital, we classify it as one of the main components under agricultural technology
for simplification (Table 1).
2.2. Agricultural Institutions
These include both formal and informal institutions. Formal institutions are arrangements governed
by a pre-decided legal arrangement in the form of formal norms that are mainly national, regional or
international in scope. These include national organizations such as agricultural schools and
universities, state ministries of agriculture and affiliated institutions. They also include regional
agricultural institutions such as the African Development Bank and global or international agricultural
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development bodies like the Food and Agricultural Organization (FAO) of the United Nations
Organization, the International Fund for Agricultural Development (IFAD), the World Bank, the
World Food Programme (WFP), and the Consultative Group on International Agricultural Research
(CGIAR). Informal institutions (typically grassroots organizations which are very local in character)
can emerge out of the spontaneous needs of communities and the society. Grassroots organizations
may include local farming groups and cooperatives as well as local governmental or non-governmental
organizations which have the main objective of agriculture development.
2.3. People as Labor, Decision-Makers and Consumers
People here refer to both individuals and groups, working in agricultural production (labor),
distributors (wholesalers and retailers), decision-makers and consumers. Those working in the
agricultural sector include landless agricultural laborers either attached to or working for other farmers,
small cultivators, medium and large-scale farmers as well as all those involved at different levels of the
agricultural production chain [39,40]. As decision-makers, people elected into public office or using
their votes can influence the path of agricultural development as well as be influenced by the type of
agricultural development affecting the food they eat [30]. In a bid to make and maximize profits in
production, producers adopt a variety of strategies and identify consumers for their products.
Consumers therefore stand in an influential position in this courtship—being able to decide which
products should be produced, how they should be produced, conditions under which they should be
produced, and others [25]. People therefore constitute an important component in the food
production system.
2.4. Natural Resources
Natural resources are used in the production of agricultural end products. These include the land as
space and the seat of all terrestrial agricultural activities. Land embodies the soil which has chemical,
physical and biological characteristics that determine the quantity and productivity of agricultural
inputs. Air is a source of nutrients and above-soil growth space for terrestrial based plants as well as a
medium of gaseous exchange. Agricultural water from different sources is an indispensable resource
for the growth of plants and hence for the development of agriculture. Natural resources also
encompass biodiversity which is important as a gene bank for agriculture and serves different purposes
like pest control, biogeochemical cycling, and others.
3. Optional Paths to Agricultural Development
Agricultural growth is seen to be an important development approach for less developed
countries [8,41,42]. It is deemed to be the superior path to development for regions in an unfavorable
environment for expanded global trade and finance, better than either export-led growth or industry-led
import substitution development [39]. Developing countries with relatively high growth rates in
agricultural value added have therefore tended to have comparatively high GDP growth rates given the
high contribution of agriculture to their economies [16,39]. Paths to attaining agricultural development
are driven by government policy. Such policy is guided by a vision of the structure and characteristics
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of the possible food production system. Such paths can therefore change as the vision of government
policy for the food production system changes. Nevertheless, at any given moment, it is possible to
discern dominant agricultural growth orientations of different nations and regions based on their use of
the main components of agricultural production. This framework (Figure 1) distinguishes different
paths to growth based on important agricultural production components used to fuel
food production.
Figure 1. The Agricultural Growth Orientation framework.

3.1. Local Food Orientation
This path of agricultural growth seeks to empower local communities to manage the process of food
production (Figure 1). It strives to build more locally-based, self-reliant food economies and gives
community control over production, processing, distribution, and consumption of food. This
agricultural development orientation is seen as a means of attaining sustainability in the economic,
social and environmental sector through a bottom-up approach [43]. There is greater balance in the role
played by both males and females in agricultural production, management as well as in harvesting [44].
This is the pattern of agricultural growth that may be supported by the social greens who see global
capitalism (and large-scale industrial production) as a system which thrives on the unfair exploitation
of labor, women, indigenous people, the poor and the environment, and promotes unequal patterns of
consumption and economic growth [45,46]. The local food movement and food patriotism movements
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are inspired by this model of agricultural growth. The path of local food self-sufficiency has come to
be seen as an alternative to the global corporate models where producers and consumers are separated
through a chain of processors, transporters and retailers [25]. It is seen as a means for local producers
to take control of many of the ills afflicting today‘s corporate food production systems such as the fall
in quality, over-production, unfair (and sometimes illegal) exploitation of labor, loss of traditional
small and medium-scale family farming units, etc [47,48]. This orientation of agricultural growth is
gaining momentum today in many parts of the world. In parts of the developed world where industrial
agriculture has for a long time been acknowledged for making food plentiful and cheap, people are
gradually finding out that they have been alienated to their sources of food [48,49]. Besides this, the
frequency of food safety scares attributed to industrial farming have prompted many to advocate for
and support the growth of small-scale producers, hence the emergence of family farms, local produce
markets and others [45]. In many parts of the developing world, falling prices of export crops and
disillusionment with the structural adjustment programs is raising questions regarding the future
security of food supplies and causing many small and medium-scale farmers to dedicate more of their
resources to food production of locally consumable produce [43,50].
Advocates of this model of growth argue that the system assures and safeguards local and
indigenous systems, promotes ecological justice, and ensures safety of our food
system [38,43,45,51,52]. However, critics see this form of agricultural development as an attempt to
roll back civilization and return to less efficient forms of food production, an elitist conceptualization
of food production that cannot meet the needs of food security for the growing population of the
world [53]. One difficulty in moving back from industrial agriculture to local food crop production
may be that societies have become so highly integrated and dependent upon one another. Foreign
tastes and consumption patterns have undoubtedly been entrenched in some cultures, and some
societies have become specialized in the non-agricultural sector for a variety of reasons and presently
rely to a large extent on imported food.
3.2. High Resource-Technology Driven Orientation
This growth path relies on massive technological inputs as a means of encouraging agricultural
development and attaining food security. The objective is to use technology in exploiting natural (land,
air, water, and biological) resources for agricultural production (Figure 1). High output and profit
maximization is the goal. It is expected that the entire food production chain (from seed selection to
retail outlets) should be organized to make use of the ease of exploitation of natural resources and the
convenient use of all forms of technology, hence the argument for agricultural transnational
corporations (TNCs) [25,54,55]. High energy and technology inputs as well as massive outputs from
large industrial complexes are seen as the means to take advantage of economies of scale. To achieve
this, small farms have been merged into larger ones and agricultural intensification has been
undertaken to increase efficient use of inputs at minimum cost [25,55]. Increasing yields per hectare
takes priority over environmental impact and social quality in this agricultural growth path.
Here, agricultural growth is built firmly on neo-classical economic theories [50]. It is seen that
market failures and poor government policies are to be blamed for poverty and weak growth in
different sectors of the economy. To achieve growth within this path, it is argued that increased output
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of agricultural goods is supposed to be the guiding principle, market and policy failures corrected,
market-based incentives and voluntary corporate greening encouraged [25]. Unlike the confined
geographical focus of the local food orientation, this path holds that agricultural growth and food
self-sufficiency is best pursued in the context of a globalized economy [45,50]. This growth path has
been associated with many of the agricultural growth projects advanced and supported by
organizations like the World Bank in the last two decades in many developing countries [25,50,56].
In much of the developed world, the high resource-technology driven agricultural growth
orientation still occupies an important place in food production [25,54]. Even though it has led to an
era in which food has been more plentiful, of higher quality, safer, more convenient and more
diverse [31,57], the systems that have supported this model of food production are under severe strain
and some of them are beginning to break down [25]. In parts of the developing world and some
transition economies, the need to increase gross domestic production, provide employment and meet
local food needs is pushing them to embrace the high resource-technology growth path. This need is
reinforced by the constant demand of agricultural enterprises from industrialized countries that are
looking to set up production in many of these developing countries where environmental legislation,
labor laws and food safety standards are low [58].
Industrialized agriculture that is supported by high resources- and technology-driven growth is
credited for the massive increase of global agricultural output since the Green Revolution [25,31]. This
has been closely associated with a fall in prices which has made more food to be available to more
people at cheaper prices than at any other time in human history [31,59]. Critics associate this
agricultural growth path with a fall in food quality, outbreaks of food-borne diseases, environmental
neglect, and unsustainable use of resources that has occurred over the years [45,60]. Critics also charge
this path of agricultural growth for the little regard and accounting for environmental and social
externalities [38,45,50,61]. Questions have been raised about the concentration of power on food
production and distribution issues in the hands of TNCs as well as their corporate accountability [62].
3.3. Guided Technology-Driven Growth Orientation
This growth path accepts and promotes the use of high levels of technology to develop agriculture
with sufficient institutional oversight (Figure 1). It accepts the reasoning that technology could be an
effective and efficient means of overcoming many of the natural constraints to high-yield agriculture
while at the same time buying into the concerns over leaving one of mankind‘s most important needs
in the hands of an unguided technological growth path [45]. By favoring agricultural technology
development for the public good, this growth path strives to engage the public sector as the main
source of breakthroughs in agricultural innovations.
Built on Keynesian economics theories, this growth path is a hybrid of institutional and
bioenvironmental ideas of growth. The stagnation or sluggish growth of agriculture is seen to be a
result of weak institutions and insufficient global cooperation, hence enhancing global opportunities
for collaboration can be a means of achieving global agricultural development and food security. This
implies that the existence of strong global institutions with strong sets of norms, and regimes which
assure the development and transfer of appropriate technologies and funds for agricultural production
are indispensable. From the bioenvironmentalist perspective, unchecked agricultural growth may lead
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to over-production and the unsustainable use of natural resources [54]. A new global economy with
institutionally-guided limits to drivers of unsustainable production (corporate greed, lack of
environmental accounting in the prevailing economics of production) and consumption (high
population growth, overconsumption) is therefore needed to ensure a future for the resources that make
agricultural production necessary [54,62]. National and international governance of the food system
should offer some level of regulation to safeguard against potentially negative socio-economic and
ecological consequences of a globalized food system based on a high resources and technology-driven
orientation [16,54,62]. This agricultural growth orientation used to be popular in many
newly-independent African countries between the 1960s and the 1990s. In the United States and Great
Britain, this was the dominant orientation of agricultural growth before the administrations of Ronald
Reagan and the Margaret Thatcher, respectively [25].
Post-colonial economies in Africa and the rest of the colonized world had a significant proportion
of governmental participation in the production of goods and services [63]. In the agricultural sector,
the government was the guarantor of public access to the necessary technology and services that made
production possible and profitable in such economically and politically fragile new-born states. The
structural adjustment programs of the World Bank and the International Monetary Fund prohibited
governmental involvement in the agricultural sector in favor of a system open to free competition in a
global market [63]. In the developed world, state involvement in propping up agriculture has had a
long history. In the United States, it began as a measure to face the challenges imposed on agricultural
production by the dust storms of the 1920s [25]. Today, it continues to be practiced and supported in a
number of ways, disguised in the name of ―agricultural subsidies‖. Even though studies have found
these subsidies to give OECD countries an unfair advantage on the global marketplace [26,64] and to
be counter-productive to many efforts towards meeting many of the Millennium Development Goals,
they persist in the OECD member states.
With this growth orientation, the public can benefit more directly from developments of better
technologies. This is because in this growth orientation, public institutions that participate in and guide
the direction of technological development strive to safeguard the public good [65]. Strong global
institutions can eventually build better state capacities to appreciate and meet the challenges of
agricultural development at their respective scales. Strong institutions may also be an appropriate
framework for enforcing the precautionary principle while developing global agriculture. Critics argue
on the other hand that public interference may limit the freedom of experimenting with potentially
beneficial, radically new technologies. It is also thought that the public sector does not have the high
level of profit motivation that drives rapid high end innovation breakthroughs found in the
private sector.
3.4. Right-to-Food Growth Orientation
The right-to-food growth orientation seeks to enforce the concept of a human right to food [1,45,67].
It borrows from the Local Food orientation to see the empowering of local communities to manage
their own food production resources and production processes as a means towards attaining food
security (Figure 1). However, it goes a step further to advocate a proactive approach towards meeting
food deficits through measures like the distribution of food aid, creating community food banks and
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other food schemes to enable the poor and needy have access to food. This growth orientation
acknowledges that nature is heterogeneous and offers certain areas more opportunity to produce and
meet their food needs than others [57] but strong public institutions are need to be present to ensure
that the right of the ―unfortunate‖ to food is upheld.
This growth orientation is therefore based on a hybrid of the institutionalism and social greens
schools of thought. The ills of the growth of large-scale agriculture (accelerated exploitation of natural
resources, intergenerational ecological injustice, social and economic injustice, and the erosion of local
customs and ways of life) can be solved by strong global institutions. Here, global institutions have the
role of reversing the status quo of global agricultural capitalism by restoring local community
autonomy in food production and empowering the voices that have been marginalized in the global
marketplace, where they neither have the resources to put in as sellers or the income to buy from as
consumers. More importantly, global institutions should uphold the notion of a human right-to-food.
This means ensuring that those driven to food insecurity (either by the unfair global economic and
agricultural production landscape, natural disasters, political strife, or other calamities) have access to
food [66]. This agricultural growth path is evidenced through the effort of institutions working with
food aid such as the World Food Program, Action Aid, OXFAM, and Bread for the World.
The world agricultural system like the world economic system has produced a duality in which
those with a surplus of food exist alongside those in dire need [25,51]. With a future global food
system poised to face some of its greatest challenges yet from the outcomes of global environmental
changes [9], there is reason to believe that the number of those in need of food assistance may increase
from its present figure of about one billion [11]. A right-to-food growth orientation in which the role of
institutions is not limited to providing access to resources of production but rather includes proactive
measures at providing food aid and agricultural assistance to the very needy may therefore become
more essential [1,11].
The importance of the right-to-food growth orientation is dictated by the many problems affecting
the global food system in recent years such as hindrances to production resulting from political strife,
food production failures from environmental catastrophes, and others [66,67]. Proponents argue that a
right-to-food growth orientation is needed so that global institutions can meet the needs of the poor and
hungry by moving surplus food to food-deficit regions of the world [68]. Global institutions are also
needed to put a human face on the practice of agriculture which has been turned to an almost
exclusively economic enterprise. Critics argue that hunger and food deprivation are the products of
institutional interventions in the market and that free open markets, specialization, and technology will
make food available where it is needed [69]. Food aid has the potential of becoming a disincentive to
local agricultural production either by pulling farmers away from working on their own fields or
leading to a fall in prices of food in local markets [7,70]. Besides undermining the local food economy,
food aid is unreliable; its provision by the international community (especially by donor governments)
may be dependent on many political and strategic considerations and not simply the humanitarian
demand to help [57,71].
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4. Agricultural Growth Orientations and Issues of Sustainability
The challenge of sustainability is being responded to by some governments, communities and
businesses at multiple scales and sectors [72]. Sustainability of agricultural production and growth is
essential, given its importance as an economic activity with many social and environmental
consequences [9,42]. It has been debated whether agricultural growth should pursue ―weak‖
sustainability where trade-offs can be made between the environmental, social and economic
dimensions of sustainability or ―strong‖ sustainability where such trade-offs are not permitted or are
restricted [72,73].
Unlike other sustainable development issues, agriculture is special in that its practice may affect
vital natural resources of the earth on which its growth depends. These resources, termed ‗critical
natural capital‘ are elements of the biosphere (vital ecosystems, biodiversity, our climate, underground
water) that cannot be traded off within the context of ―weak‖ sustainability [72,73]. Strong
sustainability may therefore be seen as a more acceptable path to agricultural growth and sustainable
food security. However, decision-makers do allow trade-offs and give the economy greater importance
above other dimensions of sustainability resulting in a continuous degradation of the natural
environment and the attainment of development that does not achieve the desired goals of equity [72].
The need for achieving agricultural growth while addressing all dimensions of sustainability is
imperative, the absence of which will lead to a degradation of life support systems to levels that would
reduce the numbers of hungry and poor [59,74].
Elements and methods for quantifying and qualifying the sustainability of agricultural production
have been developed and debated [59,75-77]. One of the latest debates centers on the process by which
eco-efficiency in agriculture can be attained. Achieving eco-efficiency, which implies obtaining higher
levels of quantity and quality of agricultural production using fewer inputs is taken to be the
cornerstone of achieving sustainability in agricultural production and growth [37,78]. The underlying
principle of more efficiently using fewer economic and natural resources to produce increased amounts
of outputs is however being seen as limiting. It does not address the social, economic and
environmental criteria which determine other important food production related factors such as the
uptake of technology, hunger reduction and environmental externalities [78]. The underlying message
remains clear in the debate and discussions that agricultural sustainability embraces the holistic
perspective in identifying challenges, measuring gains, assessing opportunities, and understanding
threats in agricultural production.
The challenge of agriculture in the next decade will be to sustainably produce more food from less
land through more efficient use of natural resources and with minimum impact on the environment [8-11].
To meet this challenge, ―sustainable intensification‖ is urged as an approach which minimizes the
environmental impacts of agriculture associated with intensive production systems while improving
yields per unit land to levels superior to those of extensive agricultural systems [8,9,38]. Science,
particularly biological science-based approaches, is seen as an important tool that may be used to meet
the challenge of sustainable food production in the next four decades [9,59,79]. Other technologies can
permit the more sustainable use of resources in agriculture, giving rise to higher water use efficiencies,
more sustainable nutrient management, optimal use of available agricultural land and others [79,80].
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5. Ideal Growth Orientations for Attaining Sustainable Agricultural Growth in Cameroon
In sub-Saharan Africa, agriculture remains the backbone of most economies [42,81]. The
management of agriculture is therefore critical in determining the attainment of sustainable futures for
a number of sectors in the region. These include the attainment of food security, the exploitation and
use of natural resources, environmental pollution, adaptation to climate change, biodiversity
management and other aspects of sustainable development [10,80,82].
5.1. Cameroon’s Agricultural Evolution 1894–Present
In Cameroon, agriculture has for long been a prioritized economic sector. In 2008, it contributed
more than 41% of the GDP and presently employs more than 70% of the country‘s population [83,84].
Before the economic crisis of the late 1980s, development in Cameroon was managed through a series
of five-year development plans. Being a prioritized sector, Cameroon‘s agricultural sector was
managed both directly through several state-owned agro-industries, rural corporations and settlements
and indirectly through a variety of support programs [24]. The character of Cameroon‘s agriculture
today is the outcome of an evolution which can be divided into four major phases which followed the
beginning of the German colonial period in 1894 [24]:
a) Colonial period agricultural policies under the Germans (1894–1916), French (1916–1960)
and British (1916–1961) focused on the development of large European-owned plantations
with a strong emphasis on the production of export crops. In later years, a dualism between
European-owned plantations and small-scale peasant production units will be encouraged
to boost the scale of production.
b) After independence in the early 1960s, agricultural growth was seen as a development tool
and the peasantry was given more production autonomy. Government intervention and
support through research, extension and the provision of inputs was very limited. The
result was dismal: a poorly-trained and guided peasantry where production increases were
a result of increase in area under cultivation and not increases in yield per unit
area cultivated.
c) In the 1970s, the government was spurred by the poor performance of the
peasant-controlled agricultural sector and the movement of most nations towards greater
intervention in agriculture to revise its relationship with the agricultural sector. It increased
its intervention in decision-making, expenditure in agricultural research, extension and
input subsidization among many other things. Government efforts were supported by donor
financing and the leap in agricultural output reflected the effort.
d) In the 1980s, it became clear that government intervention was plagued by misallocation of
resources at different levels, over-centralization of decision-making, bureaucracy, and
other ills which begged for a reform of the sector. The Structural Adjustment Programmes
of the World Bank were put into effect to reform the sector. The aims, implementation and
outcome of these reforms have benefited from investigations at different levels, both in the
case of Cameroon [24,42] and for other parts of the developing world [50,56].

Challenges 2010, 1

18

Investment and decision-making in Cameroon‘s agriculture has therefore changed hands from
colonial administrators to farmers, then to the state. Today, agriculture is largely back in the hands of
the farmers with very limited state intervention at all levels. Now, however, the context within which
farmers practice agriculture is different from the 1960s and brings with it correspondingly different
challenges and opportunities. These challenges include among others global environmental challenges
such as climate change, land degradation, water availability for agriculture; the effects of HIV and
AIDS on agricultural production; trade restrictions from important potential foreign markets and stiff
competition with imported agricultural produce, among others. Cameroon‘s population has increased
three-fold from 5.5 million in 1961 to 19.9 million in 2010 [2]. This, coupled with the increase in
purchasing power provides a viable market for agricultural produce (especially basic food crops)
within the country. Increased purchasing power and urbanization also brings about and increase in
demand for high energy agricultural goods whose production can be exploited as an economic
opportunity. Increased demand for high energy agricultural produce can also lead to the
overexploitation of scarce natural resources as well as environmental pollution.
There has been a recovery in agricultural performance in a number of countries in Africa (notably
Cameroon, Ghana and Mali) over the last two decades [85]. This recovery is attributed to increasing
per capita incomes which have boosted domestic demand for agricultural produce and prompted major
re-orientations of macroeconomic and agricultural sector policies. It is also attributed to policies which
target low inflation and reductions in government and trade deficits that have encouraged investment
in these sectors [24,85]. Agriculture in Cameroon however continues to face a number of challenges.
The main challenges are:
a) Low capital intensity in agriculture which translates to low productivity [2,10].
b) Environmental challenges of soil degradation, decreasing precipitation, loss of agricultural
biodiversity and climate change [83,86].
c) Challenges of global magnitude such as the increase in input cost resulting from increases
in the cost of raw materials like oil, trade barriers of traditionally importing countries, and
others [64,84].
d) Limited funding for agricultural research and development [83,84].
e) Limited access to capital and investment credits for small-scale farmers who form the
majority of food producers [83,84,87].
5.2. Objectives for Attaining Sustainable Agricultural Growth in Cameroon and Ideal Growth
Orientations
Maintaining growth in the agricultural sector in Cameroon is essential, given its social and
economic importance for the country [85,86]. However, the above-mentioned challenges beg for a
sustainable path towards attaining or sustaining this growth [10]. The need to achieve food security in
most regions is tightly coupled with the drive to attain a reasonable degree of food self-sufficiency.
This explains why many nations will strive to produce as much of their own food as possible,
irrespective of whether this makes economic sense or not. Before the Structural Adjustment
Programmes (SAP) of the late 1980s and early 1990s in sub-Saharan Africa, Cameroon actively
pursued a policy of achieving the twin objectives of food self-sufficiency and security [50]. The SAPs
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discouraged such policies on economic grounds leaving nations increasingly dependent on food from
other nations. The weakness of this policy was laid bare by the food price crisis of late 2008 to early
2009 [13,49].
The local food orientation is a justified agricultural growth orientation for Cameroon for a number
of reasons. This growth orientation has the potential of putting production choices and decisions in the
hands of consumers. This is necessary for developing and maintaining a sustainable foundation for the
management of the natural resources that are so critical for agricultural production in this region. This
choice for Cameroon is also supported by five main reasons [43,44,48]:
a) The local food orientation encourages the development of agriculture at local level. This
promotes the provision of staple food crops for small-scale farming populations in most
developing countries and can therefore be a key for the world‘s food security;
b) The local food orientation in Cameroon can incorporate practices such as intercropping and
agro-forestry
which
conserve
biodiversity
and
represent
models
of
agricultural sustainability;
c) The development of local food production systems can serve in conserving agricultural
genetic resources. Conserving such agricultural biodiversity is important for the future of
sustainable agriculture;
d) Local food production systems can serve the purpose of sequestering atmospheric carbon
and release less greenhouse gases than industrial agriculture.
A guided technology-driven orientation is also essential for achieving sustainable agriculture in
Cameroon. The complex challenges facing her agricultural growth demands a concerted effort on the
part of state and other international policy-making bodies in providing an enabling social, political and
economic framework for the growth of agriculture [14,15,85]. Such bodies should also ensure that
while striving to achieve the noble goal of attaining food self-sufficiency, the environment, livelihoods,
cultures and traditions are safeguarded [10,42,61]. In summary, state policies are required to channel
appropriate resources to stimulate the desired growth. A guided technology-driven path to agricultural
growth can therefore be pursued hand-in-hand with a local food orientation. In other words, to achieve
a functional and viable local food system, the Cameroon government with the help from international
organizations may support agriculture by investing in and improving infrastructure, increasing access
to credit resources for local farmers and farming groups, conducting and disseminating the outputs of
research as well as ensuring the transfer of appropriate technology to support agriculture [10]. The
state should also provide training programs to improve the farm and risk management skills of
farmers [81,87]. Appropriate government and regional policies can develop access to local markets and
integrate regional markets which may enhance the economic capacity of small-scale farmers.
Although the high resource-technology driven orientation may be an appropriate path of growth for
agriculture in the developed countries, it might not be suitable in Cameroon or other countries in
sub-Saharan Africa. The region is constrained by the massive economic and natural resources required
to fuel this agricultural growth option [84,87]. Also, concerns over the environmental cost of pursuing
this path to economic growth make it less ideal in a world already burdened with challenging global
environmental concerns [59]. The right-to-food orientation may also not be desirable mainly because
of its limited potential in stimulating a drive towards attaining food self-sufficiency. The role
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international food-aid communities play in providing food should ideally be limited to helping victims
of natural and human catastrophes. Available resources should at the earliest opportunity be used to
empower local residents to produce as much of their own food as possible in
post-catastrophe situations.
6. Conflicts in Paths to Agricultural Development
Historically, agricultural development has proven to be a near-indispensable prerequisite for
economic and social development worldwide [9]. By increasing productivity, access to food, higher
incomes, savings and further investments, the growth of agriculture has served as a stimulus to the
development of other industrial sectors in many parts of the world. Paths to agricultural development
have evolved to be different as societies find themselves at different stages of economic growth and
contexts of development.
Modern science, technology, subsidies and an enabling socio-political and economic framework
made a revolution in agriculture in the developed world possible [9,31]. The outcome was surplus
production which made more food available to more people than in any other time in history [25,31].
The downside to this high resource-technology driven growth has been a fall in the social and
economic values of agricultural production for millions of smaller farmers and a fall in the health
benefits of most of our produce. The local food orientation is being touted as an answer to the
problems arising from the modernization and industrialization of the global food system. This
agricultural development orientation is also seen as a strategy to engage the potentials of the vast
majority of rural producers (who otherwise would not be able to compete with large-scale commercial
producers) into contributing to meeting global food security challenge. While acknowledging that the
community-based approach to agricultural development may have numerous advantages, some of its
weaknesses must be appreciated. An over-optimistic expectation of the community-based approach to
sustainable development is based on flawed assumptions about community-environment linkages [88].
In standard economic doctrine, regulation is seen as a burden that imposes additional cost above the
necessary minimum to any effort of economic production [89]. However, appropriate regulations may
lead to innovative responses that may change the production process in the direction of better resource
deployment and material utilization as well as the search for better uses of by-products [89]. In the
global agricultural system, this will imply a more judicious use of scarce natural resources, greater
attention to issues of agricultural pollution, and waste minimization [38,59]. Over the last century,
growing awareness of the social environmental problems associated with the growth of modern
agricultural production have given rise to institutions at different levels and scales aimed at addressing
some of these problems. While institutions can - and to some extent have - contributed to shaping
agriculture through programs like technology development and transfer to needy areas, agricultural
biodiversity conservation, and negotiation of market access for producers, etc., critics hold the view
that many multinational institutions have been co-opted to serve the interests of rich and powerful
societies [45].
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7. Conclusion
Globally, indicators of growth in agricultural production and food security are no longer as
reassuring as they were prior to the 1980s. There are reasons to worry that some of these trends may
continue if proper attention and effort is not paid to them. In order to meet the challenges of food
production in the future, the world has to understand the components and orientation of growth in its
agricultural sector. Based on the importance of different components in the growth effort of agriculture,
four main agricultural growth orientations can be identified: a local food orientation, that seeks to
empower local communities and peoples to manage their processes of food production; a high
resource-technology driven orientation, that strives to employ large amounts of technology and natural
resources to spur agricultural development; a guided technology-driven orientation, in which the use of
technological innovation is seen as an essential tool for achieving agricultural development, but
institutional efforts are necessary to ensure that achievements of technological breakthroughs are used
also for the public good; and a right-to-food growth orientation, in which institutions are active in
assuring that people and not simply economics is at the centre of agricultural development efforts.
Because these growth paths have overlapping objectives, clearly defining and understanding the
strengths and weaknesses of each growth orientation offers a clearer appreciation of the challenges
facing agricultural growth efforts where such orientations may be dominant. Nonetheless, among these
growth orientations, this study argues for the local food orientation and the guided technology-driven
growth orientation as the most effective growth preferences for the attainment of sustainable food
production and food security in Cameroon.
Acknowledgements
The initial draft of this paper benefited from the kind criticism of Anne Jerneck at the Lund
University Centre for Sustainability Studies. We also received valuable inputs from two anonymous
reviewers. The English language was checked by Erin Kenzie. We sincerely thank you all for these
contributions.
References
1.

2.
3.
4.
5.

Food and Agriculture Organization (FAO). Rome Declaration on World Food Security and World
Food Summit Plan of Action; Report of the World Food Summit, FAO: Rome, Italy,
13–17 November, 1996.
FAOSTAT. Food and Agricultural Organization Statistics Database. Available online:
http://faostat.fao.org/default.aspx (accessed between September 2009–May 2010).
Rosen, S.; Quanbeck, K.; Meade, B. Food Security Assessment, 2007; Economic Research Service,
GFA-19. United States Department of Agriculture: Washington, DC, USA, 2008.
Schmidhuber, J.; Tubiello, F.N. Global Food Security under Climate Change. PNAS 2007, 104,
19703-19708.
Gregory, P.J.; Ingram, J.S.; Brklacich, M. Climate change and food security. Phil. Trans. Roy. Soc.
2005, 360, 2139-2148.

Challenges 2010, 1
6.

7.

8.
9.
10.
11.

12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

22

International Federation of Red Cross and Red Crescent Societies – IFRC. Long-term Food
Security: Investing in People and Livelihoods. Five Year Strategic Framework on Food Security
in Africa 2008–2012; Disaster Policy and Preparedness Department: Geneva, Switzerland, 2007;
pp. 1-8.
Barrett, C.B. Food Security and Food Assistance Programs. In Handbook of Agricultural
Economics; Gardner, B.L., Rausser, G.C. Eds.; Elsevier BV, Amsterdam, The Netherlands, 2002;
Vol. 2, pp. 2103-2190.
Pretty, J. The sustainable intensification of agriculture. Natur. Resour. Forum 2009, 21, 247-256.
Royal Society. The Reaping the Benefits: Science and the Sustainable Intensification of Global
Agriculture; Policy document 11/09 RS1608; The Royal Society: London, UK, 2009, p. 86.
Yengoh, G.T.; Armah, F.A.; Svensson, M.G.E. Technology adoption in small-scale agriculture:
The case of Cameroon and Ghana. Sci. Technol. Innov. Stud. 2009, 5, 111-131.
The State of Food Insecurity in the World 2008: High Food Prices and Food Security—Threats
and Opportunities; Food and Agriculture Organization of the United Nations: Rome, Italy, 2008;
p. 56.
von Braun, J. Addressing the food crisis: governance, market functioning, and investment in
public goods. Food Security 2009, 1, 9-15.
Trostle, R. Global Agricultural Supply and Demand: Factors Contributing to the Recent Increase
in Food Commodity Prices; Economic Research Service, GFA-0801; United States Department of
Agriculture: Washington DC, USA, 2008; p. 30.
Diao, X.; Fan, S.; Headey, D.; Johnson, M.; Pratt, A.N.; Yu, B. Accelerating Africa’s Food
Production in Response to Rising Food Prices: Impacts and Requisite Actions; International Food
Policy Research Institute (IFPRI): Washington DC, USA, 2008; p. 68.
Matshe, I. Boosting smallholder production for food security: some approaches and evidence from
studies in sub-Saharan Africa. Agrekon 2009, 48, 483-511.
Pingali, P. Agricultural growth and economic development: a view through the globalization lens.
Agr. Econ. 2007, 37, pp. 1-12.
Boserup, E. The Conditions of Agricultural Growth—the Economics of Agrarian Change under
Population Pressure; George Allen & Unwin Ltd.: London, UK, 1965; p. 124.
Hazell, P.; Wood, S. Drivers of change in global agriculture. Phil. Trans. Roy. Soc. 2008, 363,
495-515.
Demont, M.; Jouve, P.; Stessens, J.; Tollens, E. Boserup versus Malthus revisited: evolution of
farming systems in northern Cote d‘Ivoire. Agr. Syst. 2007, 93, 215-228.
Fulginiti, L.E. What comes first, agricultural growth or democracy? Agr. Econ. 2010,41,15-24.
Mbaku, J.M. Entrenching economic reform in Africa. Cato. J. 2003, 23, 217-225.
Krueger, A.O. Economic Policy Reform in Developing Countries; Oxford Blackwell: Cambridge,
MA, USA, 1992.
Decalo, S. The Process, Prospects and Constraints of Democratization in Africa. Afr. Affairs 1992,
91, 3627-3635.
Bamou, E.; Masters, W.A. Distortions to Agricultural Incentives in Cameroon; Agricultural
Distortions Working Paper 42; World Bank: Washington, DC, USA, 2007.
Roberts, P. The End of Food; Houghton Mifflin Company: New York, NY, USA, 2008; p. 390.

Challenges 2010, 1

23

26. Paiva, C. Assessing Protectionism and Subsidies in Agriculture: A Gravity Approach; Working
Paper WP/05/21; International Monetary Fund: Washington, DC, USA, 2005, p. 18.
27. Coleman, W.D.; Chiasson, C. State power, transformative capacity and adapting to globalization:
an analysis of French agricultural policy, 1960–2000. J. Eur. Public Policy 2002, 9, 168-185.
28. Oluwatayo, I.B.; Sekumade, A.B.; Adesoji, S.A. Resource use efficiency of maize farmers in rural
Nigeria: Evidence from Ekiti State. World J. Agr. Sci. 2008, 4, 91-99.
29. World Bank. Enhancing Agricultural Innovation: How to Go Beyond the Strengthening of
Research Systems; The International Bank for Reconstruction and Development, World Bank:
Washington, DC, USA, 2007; p. 135.
30. Pender, J.L. Population growth, agricultural intensification, induced innovation and natural
resource sustainability: An application of neo-classical growth theory. Agr. Econ. 2006, 19, 99-112.
31. Gardner, B.L. American Agriculture in the Twentieth Century: How It Flourished and What It
Cost; Harvard University Press: Cambridge, MA, USA, 2002.
32. Berkes, F.; Folke, C. Linking social and ecological systems for resilience and sustainability, In
Linking Social and Ecological Systems: Management Practices and Social Mechanisms for
Building Resilience, 1st ed.; Berkes, F., Folke, C., Eds.; Cambridge University Press: Cambridge,
MA, USA, 1998; pp. 1-26.
33. Binswanger-Mkhize, H.; McCalla, A.F. The Changing Context and Prospects for Agricultural and
Rural Development in Africa. In Handbook of Agricultural Economics; Pingali, P., Evenson, R.,
Eds.; Elsevier BV, Amsterdam, The Netherlands, 2010; Vol. 4, pp. 3571-3712.
34. Alcorn, J.B.; Toledo, V.M. Resilient Resource Management in Mexico‘s Forest Ecosystems: The
Contribution of Property Rights. In Linking Social and Ecological Systems: Management
Practices and Social Mechanisms for Building Resilience, 1st ed.; Berkes, F., Folke, C., Eds.;
Cambridge University Press: Cambridge, MA, USA, 1998; pp. 216-249.
35. Galor, O.; Weil, D.N. Population, technology, and growth: From Malthusian stagnation to the
demographic transition and beyond. Amer. Econ. Rev. 2000, 90, 806-828.
36. Banerjee, A.V.; Gertler, P.J.; Ghatak, M. Empowerment and efficiency: tenancy reform in West
Bengal. J. Polit. Econ. 2002, 110, 239-280.
37. Keating, B.A.; Carberry, P.S.; Bindraban, P.S.; Asseng, A.; Meinke, H.; Dixon, J. Eco-efficient
agriculture: Concepts, challenges, and opportunities. Crop Sci. 2010, 50, S109-S119.
38. Kassam, A.; Friedrich, T.; Shaxson, F.; Pretty, J. The spread of conservation agriculture:
justification, sustainability and uptake. Int. J. Agr. Sustain. 2009, 7, 292-320.
39. Balisacan, A.M. Agricultural growth, landlessness, off-farm employment, and rural poverty in the
Philippines. Econ. Develop. Cult. Change 1993, 41, 533-562.
40. Jorgeson, D.W. Surplus agricultural labour and the development of a dual economy. Oxford Econ.
Pap. 1967, 19, 288-312.
41. de Janvry, A.; Sadoulet, E. Agricultural growth and poverty reduction: Additional Evidence.
World Bank Res. Observer 2010, 25, 1-20.
42. Kidane, W.; Maetz, M.; Dardel, D. Food Security and Agricultural Development in Sub-Saharan
Africa—Building a Case for More Public Support; Policy Assistance Series 2; Sub-regional
Office for Southern and East Africa (Harare), FAO: Rome, Italy, 2006; p. 104.

Challenges 2010, 1

24

43. Altieri, M.A. Small Farms as a Planetary Ecological Asset: Five Key Reasons Why We Should
Support the Revitalization of Small Farms in the Global South; Environment and Development
Series 7; Third World Network: Penang, Malaysia, 2008; pp. 5-15.
44. Wells, B.L.; Gradwell, S. Agriculture gender and resource management: Community supported
agriculture as caring-practice. Agric. Human Values 2001, 18, 107-119.
45. Shiva, V. Staying Alive: Women, Ecology and Survival in India; Zed Books, Ltd.: London,
UK, 1989.
46. Clapp, J.; Dauvergne, P. Paths to a Green World: the Political Economy of the Global
Environment; MIT Press: Cambridge, MA, USA, 2005; p. 305.
47. Garnham, P. Organic approach / community supported agriculture. Horticulture 2009, 107, 14-15.
48. Gliessman, S. Know your farmer, know your farmworker, know your food. J. Sustainable Agr.
2010, 34, 123-124.
49. Holt-Giménez, H.; Patel, R. Food Rebellions! Crisis and the Hunger for Justice; Fahamu Books
and Pambazuka Press: Oxford, UK, 2009; p. 260.
50. Bernstein, H. Agricultural ‗modernisation‘ and the era of structural adjustment: Observations on
sub-Saharan Africa. J. Peasant Stud. 1990, 18, 3-35.
51. Patel, R. Stuffed and Starved: Markets, Power and the Hidden Battle for the World Food System;
Portobello Books Ltd.: London, UK, 2008; p. 416.
52. Pollan, M. In Defense of Food: An eater's Manifesto; Penguin Press: New York, USA, 2009; pp. 256.
53. Walsh, B. Can slow food feed the world? Time Int. 2008, 172, 44.
54. Clapp, J.; Fuchs, D. Agrifood Corporations, Global Governance, and Sustainability: a Framework
for Analysis. In Corporate Power in Global Agrifood Governance; Clapp, J., Fuchs, D., Eds.;
Massachusetts Institute of Technology: Cambridge, MA, USA, 2009; pp. 1-26.
55. Heffernan, W. Concentration of Ownership and Control in Agriculture. In Hungry for Profit: The
Agribusiness Threat to Farmers, Food, and the Environment; Magdoff, F., Foster, J.B., Buttel, F.,
Eds.; Monthly Review Press: New York, NY, USA, 2000; pp. 61-75.
56. Schatz, S.P. Structural adjustment in Africa: A failing grade so far. J. Mod. Afr. Stud. 1994, 32,
679-692.
57. Thurow, R.; Kilman, S. Enough—Why the World’S Poorest Starve in an Age of Plenty. Public
Affairs: New York, NY, USA, 2009; p. 336.
58. Prakash, A.; Potoski, M. Racing to the bottom? Globalization, environmental governance and ISO
14001. Amer. J. Polit. Sci. 2006, 50, 350-364.
59. Pretty, J. Agricultural sustainability: concepts, principles and evidence. Phil. Trans. Roy. Soc.
2008, 363, 447-465.
60. Wing, S.; Wolf, S. Intensive livestock operations, health, and quality of life among eastern North
Carolina residents. Environ. Health Perspect. 2000, 108, 47-68.
61. Horrigan, L.; Lawrence, R.S.; Walker, P. How sustainable agriculture can address the environment
and human health harms of industrial agriculture. Environ. Health Perspect. 2002, 110, 445-456.
62. Power hungry: Six Reasons to Regulate Global Food Corporations; ActionAid International:
Johannesburg, South Africa, 2005; p. 72.

Challenges 2010, 1

25

63. Biacuana, G. Agriculture: Future Scenarios for Southern Africa—Food Production in
Mozambique and Rising Global Food Prices; International Institute for Sustainable Development
IISD: Winnipeg, Canada, 2009; p. 17.
64. Watkins, K.; von Braun, J. Time to Stop Dumping on the World's Poor. 2002–2003 Annual Report
of Trade Policies and Food Security; International Food Policy Research Institute: Washington,
DC, USA, 2003; p. 18.
65. Ashby, J.A.; Sperling, L. Institutionalizing participatory, client-driven research and technology
development in agriculture. Develop. Change 1995, 26, 753-770.
66. Plumper, T. Famine Mortality, rational political inactivity, and international food aid. World
Develop. 2009, 37, 50-61.
67. Barrett, C.B. Food Aid Effectiveness: It’s the Targeting, Stupid! Policy Service; Strategy and
Policy Division, World Food Programme: Rome, Italy, 2002; pp. 1-29.
68. White Paper on Food Aid Policy; CARE International Vision: Atlanta, GA, USA, 2006; p. 7.
69. del Ninno, C.; Dorosh, P.A.; Subbarao, K. Food Aid and Food Security in the Short and Long
Run: Country Experience from Asia and Sub-Saharan Africa; Social Safety Nets Primer Series,
SP Discussion Paper, No. 0538; World Bank Institute: Washington, DC, USA, 2005; p. 122.
70. Holt, J.F. Ethiopia—Food for work or food for relief. Food Policy 1983, 8, 187-201.
71. Cutler, P. The political economy of famine in Ethiopia and Sudan. Ambio 1991, 20, 176-178.
72. Adams, W.M. The future of sustainability: re-thinking environment and development in the
twenty-first century; International Union for the Conservation of Nature and Natural Resources:
Gland, Switzerland, 2006; p. 19.
73. Ekins, P.; Simon, S.; Deutsch, L.; Folke, C.; De Groot, R. A framework for the practical
application of the concepts of critical natural capital and strong sustainability. Ecol. Econ. 2003,
44, 165-185.
74. Clark, W.C. Research systems for a transition toward sustainability. In Challenges of a Changing
Earth, Proceedings of the Global Change Open Science Conference, Amsterdam, The Netherlands,
10–13 July 2001; Steffen, W., Jäger, J., Carson, D., Bradshaw, C., Eds.; Springer-Verlag: Berlin,
Germany, 2002; pp. 197-200.
75. Binder, C.R.; Feola, G.; Steinberger, J.K. Considering the normative, systemic and procedural
dimensions in indicator-based sustainability assessments in agriculture. Environ. Impact Assess.
Rev. 2010, 30, 71-81.
76. Van Passel, S.; Nevens, F. Measuring farm sustainability and explaining differences in sustainable
efficiency. Ecol. Econ. 2007, 62, 149-161.
77. Pearce, D.; Hamilton, K.; Atkinson, G. Measuring sustainable development: progress on
indicators. Environ. Dev. Econ. 1996, 1, 85-101.
78. Park, S.E.; Howden, S.M.; Crimp, S.J.; Gaydon, D.S.; Attwood, S.J.; Kokic, P.N. More than
eco-efficiency is required to improve food security. Crop Sci. 2010, 50, S132-S141.
79. Williams, N. Feeding the future world. Curr. Biol. 2009, 9, R968-R969.
80. Gebbers, R.; Adamchuk, V.I. Precision agriculture and food security. Science 2010, 327,
828-831.
81. World Development Report 2008: Agriculture for Development; World Bank: Washington, DC,
USA, 2007; p. 32.

Challenges 2010, 1

26

82. Challinor, A.J.; Wheeler, T.R.; Garforth, C.; Craufurd, P.Q.; Kassam, A. Assessing the
vulnerability of food crop systems in Africa to climate change. Climate Change 2007, 83,
381-399.
83. Direction des Enquêtes et Statistiques Agricoles—DESA. Annuaire des statistiques du secteur
agricoles campagnes 2006–2007; MINADER/DESA/ AGRISTAT N° 15 Ministere de
L‘Agriculture et du Developpement Rural MINADER: Yaoundé, Cameroon, 2009; p. 111.
84. Institut National de la Statistique—INS. Rapport national de progres des objectifs du millennaire
pour le developpement; l‘Institut National de la Statistique du Cameroun (INS), MINREST
INS/PNUD-2008, Yaounde, Cameroon, 2009; p. 36.
85. Dewbre, J.; de Battisti, A.B. Agricultural Progress in Cameroon, Ghana and Mali: Why It
Happened and How to Sustain It; Working Papers No. 9; Organisation for Economic
Co-Operation and Development OECD: Paris, France, 2009; p. 61.
86. Molua, E.L.; Lambi, C.M. The Economic Impact of Climate Change on Agriculture in Cameroon;
Policy Research Working Paper, No. 4364; World Bank: Washington, DC, USA, 2007; p. 33.
87. Grassfield Participatory and Decentralised Rurul Development Project GP-DERUDEP. Baseline
Study of the North West Province 2006; SIRDEP: Bamenda, Cameroon, 2006; p. 193.
88. Leach, M.; Mearns, R.; Scoones, I. Challenges to community-based sustainable development. IDS
Bull. 1997, 28, 4-14.
89. Porter, M.E.; van der Linde, C. Toward a new conception of the environment competitiveness
relationship. J. Econ. Perspect. 1995, 9, 97-118.
© 2010 by the authors; licensee MDPI, Basel, Switzerland. This article is an Open Access article
distributed under the terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/3.0/).

