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ABSTRACT: The article examines contributions of organic farming (OF) to environmental
sustenance and food security and identifies policies to enhance the implementation. Scientific
literature on environmental damage and stress on food security caused by conventional
agriculture and climate change, and benefits of OF in adaptation and mitigation of climate
change were synthesized and used for the study. Results show that OF helps in keeping the
environment clean by making use of refuse and wastes in the environment to produce healthy
foods. Composting in organic farming brings nutrients back from the cities to the farmland.
Compared to production of inorganic fertilizer it takes less energy, and when managed in an
aerobic condition eliminates methane production reducing the generation of greenhouse gases
and climate change. It therefore reduces environmental pollution and promotes the renewed
uptake of nutrients from the soil which is what happens under the traditional farming and
fallow systems. It supports biodiversity of indigenous fauna and is an advanced form of
sustainable agriculture. Organic manure improves the physical properties of soil, biological
status of soil, soil fertility and consequently crop yields. Organic manures are general soil
amendments and do not burn or harm plants and have long term positive effects on the soil
without damaging ground water. Organic manures are also perfect choices for a garden that
has many different plants among other advantages. Some of the policies recommended include
training extension workers in OF practices, encouraging farmer-to-farmer exchanges,
compiling and disseminating emerging indigenous OF knowledge skills, technologies and crop
varieties, etc.
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INTRODUCTION

Researchers argue that chemical fertilizers destroy the environment by altering the natural
balance of the ecosystem. Organic farming offers a sustainable solution to many environmental
and food security problems in West Africa [1]. Organic farming is a holistic production
management system that avoids use of synthetic fertilizers, pesticides and genetically modified
organisms, minimizes pollution of air, soil and water, and optimizes the health and productivity
of interdependent communities of plants, animals and people. If practiced according to
international principles and local standards it is cost-effective, environmentally sustainable [2],
reduces the impact of agriculture on the environment, contributes to poverty alleviation and
improves livelihoods of the people in the region. It is likely to conserve non-renewable
resources and also be sustainable in the long term. Global warming potential of organic farming
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system is considerably smaller than that of conventional or integrated systems when calculated
per land area. This is part of the reason why this type of farming is becoming more popular
because people have become more aware of food safety issues, environmental preservation and
wildlife protection [3].

Climate change is the most serious environmental challenge facing the world in the present
century [4] but there is much scope for mitigating climate change and reversing the damages
through sustainable organic farming. [5]. Organic farming sees itself as not being limited to
producing positive effects on the environment alone, although it is clear that environmental
friendliness or benefits for the environment are key concepts of organic farming. For many
outside the organic farming movement, such environmental benefits are the most interesting
[6]. However, [7] note that currently, the level of organic farming production in West Africa is
very low when compared with production in the agricultural sector as a whole. This is probably
because people are not aware of the benefits of OF in relation to environmental sustenance and
food security, hence, the need for policy formulation. What are then the benefits of OF? How
does OF contribute to environmental sustenance? How does it contribute to food security?
What are the policy implications?

The paper reviews the roles of organic farming (OF) in environmental sustenance and food
security. It does this by synthesizing literature on damages to food security and the
environment from conventional agriculture and the benefits in adoption of OF in mitigation of
climate change and adaptation to the change.

Agriculture and climate change

At the global level, agriculture contributes about 10-12% to climate change [8].The main
sources of GHG emissions are methane from enteric fermentation in ruminants and rice
paddies, improper manure management (agriculture is the most significant emitter of methane).
Due to the increase in livestock numbers, ruminants have become the world's most significant
emitters of methane, accounting for about a third of global greenhouse gas emissions from
agriculture [9]. Other sources of GHG emissions include nitrous oxide from nitrogen fertilizer
use and burning of crop residues, carbon dioxide from the production of fertilizers and
pesticides, clearing of forests for tillage farming and livestock grazing as well as for the
production of feedstuffs for livestock.

The mechanization of farming such as the use of agricultural machinery also consumes a lot of
energy and therefore results in changes in climate. Additionally, intensive soil cultivation
reduces the soil humus content and thus reduces the quantity of carbon agricultural soils can
store.
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Benefits of organic farming to environmental sustenance and food security
Reduced emission of nitrous oxide and methane

Organic farming is self-sufficient in nitrogen by recycling manures from livestock and crop
residues through composting. It uses leguminous crops as a catch crop, for under-sowing or as
green manure, thus fixing nitrogen from the air. In OF, the ban of mineral nitrogen and the
reduced livestock numbers per hectare considerably reduce the concentration of easily
available mineral nitrogen in soils and thus N2O emissions. Diversified crop rotations with
green manure improve soil structure and diminish emissions of nitrous oxide as identified by
[10]. Also, soils managed organically are more aerated and have significantly lower mobile
nitrogen concentrations. In conventional livestock operations, nutrients are available in excess
because of large quantities of organic manure from large numbers of livestock, and over-
fertilization occurs. Emissions of CO,, N.O and methane are likely to be very high and water
pollution may occur when manure is treated as waste and not recycled as a valuable fertilizer
in the crops. Integration of livestock and arable crop production, the rule on organic farms, can
thus reduce the global warming potential of food production.

Methane accounts for about 14% of the greenhouse gas emissions [11]. Two thirds of these are
of anthropogenic origin and mainly from agriculture (mainly from enteric fermentation and
organic manure). Organic farming’s impact on reduction of methane stems from reduced
number of livestock (as principles of OF demands) in organic farming [12, 13]. Methane
emissions from liquid manure can be reduced nearly to zero by fermenting the slurry in biogas
plants, which could have the positive side effect of generating renewable energy and is in line
with organic principles. Organic cattle husbandry contributes positively to reducing methane
emissions by aiming towards animal longevity [14]. Dairy cow is favourable in organic system
because, calculated on the basis of total lifespan of organic dairy cows, less methane is emitted.
Also, case study calculations showed that the methane emissions from milk and beef
production can be reduced more than 20% by keeping double-use breeds (i.e., for milk and
meat production) [15]. Better organic rice production practices such as avoiding continuous
flooding or choosing low methane-emitting varieties [16] could enhance reduction of methane
emissions. One promising approach could be the combination of organic practices with
resource-saving systems as the system of rice intensification (SRI), where soils are kept un-
flooded most of the growing period and hence methane emissions are significantly reduced
[17].

Organic farming sequesters carbon dioxide in the soil

Globally, OF is 20% more effective in carbon sequestration than non-organic farming [18].
Organic farming strives to build humus in the soil in order to improve soil fertility. Humus
formation increases soil stability and water retention capacity and thus reduces the soil’s
susceptibility to erosion. Humus provides more favourable conditions for soil organisms and
stimulates soil biota (all animals and plants in the soil). Increased humus content is also an
indicator of increased sequestration of atmospheric carbon dioxide in the soil.

Arable soils naturally have a major potential for sequestering carbon dioxide (CO2). However,
over the course of the millennia, arable land use has led to a loss of soil organic matter. This
loss is largely due to intensive agricultural land use and the use of industrial fertilizers and
chemical pesticides. Arable cropland and permanent pastures lose soil carbon through
mineralization, wind and water erosion and over-grazing. The application of improved
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agricultural techniques such as organic farming, conservation tillage, agro-forestry stop soil
erosion [19] and converts carbon losses into gains. This can happen through the use of green
and animal manure, soil fertility-conserving crop rotations with intercropping and cover
cropping, composting techniques. This way, considerable amounts of CO2 may be removed
from the atmosphere. In the USA, a field trial showed a fivefold higher carbon sequestration in
the organic system (i.e., 1218 kg of carbon per hectare per year) in comparison with
conventional management [20]. The sequestration potential of organic croplands was
calculated to be 0.9-2.4 Gt CO> per year (which is equivalent to an average sequestration
potential of about 0.2-0.4 t C per hectare per year for all croplands) [21], which represents 15—
47% of total annual agricultural GHG emissions [22]. Most of the soil-sequestered carbon is
stored as soil organic matter. In different long-term field trials, organic matter content in
organically managed soils was higher. Soil organic matter has positive effects on the water-
holding capacity of the soil [23]. A higher water-holding capacity strengthens the resilience to
droughts and reduces the risk of floods, which are both more likely to increase with climate
change.

Zero tillage or conservation agriculture, protects and restores soils while capturing carbon.
Extensive trials carried out in Brazil show that soils cultivated using this method trap CO>
rather release it into the atmosphere [24]. The absence of tillage which avoids disturbing the
layers of soil combined with the rotation of crops and permanent ground cover limits the
oxidation of organic matter in the soil, a major source of CO: in tropical environments. Zero
tillage was pioneered in USA and Brazil where 22 million ha are cultivated in this way. It is
now taking hold in parts of Central Asia and Africa. During the past nine years, pilot projects
for conservation agriculture have been launched in Southern and East Africa. Farmers who
practice it obtain higher yields and benefit from carbon credits.

Agroforestry

This is a management system that integrates perennial and annual crops in a two-canopy or
multi-canopy production system and it is a principle of OF. Organic farming could play a role
in the development of agroforestry systems and combining these two systems is a potential
solution for reducing greenhouse gases, sequestering CO> and increasing the agro-ecosystems.
The CO2 sequestration potential of agroforestry in the short and medium term is mainly above
ground. Agroforestry guarantees better exploitation of light, water and soil nutrients and
protects soil more effectively from erosion and leaching. It leads to a more diversified and
sustainable production system than many treeless alternatives and provides increased social,
economic and environmental benefits for land users [25]. In the humid tropics, agroforestry is
seen as viable alternative to slash- and-burn agriculture. Organic farming contributes to halting
deforestation with its negative impact on climate change and environmental degradation.
Organic farming aids at reclaiming and making use of degraded land due to its favourable
effects on soil fertility and soil organic matter. Additionally, careful land management as in OF
enhances environmental security and will help to stop losses of fertile arable land not only by
erosion.

Considering the environmental sustaining capability of forests and agroforestry, there are
campaigns in different parts of the world for afforestation, reforestation and avoidance of
deforestation. For example, under the Kyoto Protocol’s Clean Development Mechanism
(CDM), carbon offset schemes are limited to afforestation and reforestation [26]. Agroforestry
has the potential to sequester nearly 600 mega tonnes of CO; a year by 2040. Growing numbers
of Africa, Caribbean and Pacific (ACP) producers are integrating trees into farming systems,
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planting fodder trees for cattle, fruits and nut trees for food and other trees and shrubs that
produce gums, resins and medicines [27].

Soil Management

Organic farming systems using organic fertilizers can make a similarly valuable contribution
to soil conservation and humus formation than non-organic no-till systems [28]. Moreover, the
combination of organic farming and reduced tillage techniques is one of the most effective
techniques to enhance carbon sequestration rates. While reduced tillage techniques prove
difficult under organic conditions due to weed problems, the long-term reduced tillage trial at
Frick has shown that compared to the organic variant with ploughing, 800 kg carbon per year
could be sequestered [29]. A long-term organic trial in Maryland, USA showed even higher
carbon sequestration rates [30].

Using farmyard manure, slurry, compost and other organic fertilizers to fertilize the soil can
contribute to increasing soil organic matter. Careful soil cultivation also leads to organic matter
being stored in the upper soil strata. Moreover, maintaining a continuous green cover of
actively assimilating plants causes a continuous flow of assimilates through the plant roots into
the soil [31].

The better drainage and water-holding capacity of organic soils reduces the risk of drought and
soil erosion [32]. There is usually less erosion due to better soil structure and more plant cover
in organic farming. In Tigray Province, one of most degraded parts of Ethiopia, agricultural
productivity was doubled by soil fertility techniques over one million hectares through
agroforestry, application of compost and introduction of leguminous plants into the crop
sequence. By restoring soil fertility yields were increased to a much greater extent [33].

Food Security

Food security exists when all people at all times have physical and economic access to
sufficient, safe and nutritious food to meet their dietary needs and food preferences for an active
and healthy life [34]. A nation is considered food secure when a sufficient, stable and safe
supply of food is available to satisfy basic needs and market demand. This does not prevent
hunger in marginal areas or negative trade balance as a result of food import dependency. A
household is considered food secure when it can produce or obtain enough food to meet all of
its members’ nutrition needs [35].

Developing sustainable food security for all has been the key mandate of FAO since its
founding. This mandate was reinforced by the World Food Summit in 1996 and its follow up
meetings and instruments, such as the Right to Adequate Food [36]. Recognizing that there has
been great progress towards this goal in the last 60 years, the 32nd Session of the Committee
on World Food Security assessed the food situation in September 2006 and acknowledged that
the World Food Summit target of halving the number of hungry people by 2015 will not be
met; the number of undernourished has remained virtually unchanged since 1990-92, although
there has been a reduction in the percentage of undernourished [37]. Household and national
food security is complex and complicated goals influenced by many factors such as
technologies, human capacities, policies, prices, trade and infrastructural context.

Demand for food is certain to increase with increasing population pressure and income, even
though this demand and ability to supply the demand are not equal in all communities. Hunger,
poverty and environmental degradation persist even as concerns about global human security
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issues continue to increase. Moreover, the last decades provide uncompromising evidence of
diminishing returns on grains despite the rapid increases of chemical pesticide and fertilizer
applications [38],resulting in lower confidence that these high input technologies will provide
for equitable household and national food security in the next decades. However, OF has made
considerable contributions to food security in the regions that practice it.

Contributions of organic farming to food security

The following contributions of OF to food security was proposed by [39]:

By diversifying and optimizing farm productivity, reducing the need for purchased
inputs and eventually developing households’ market-orientation for earning additional
income, organic systems contribute to hunger and poverty alleviation.

For transitional food emergency situations, organic fields show lower fluctuations in
yields and diversification is the best assurance in cases of a single crop failure,
environmental adversity or socio-economic shocks.

The cropping diversity found on organic fields coupled with rotation crops of minor
economic value but high micronutrient and protein content enriches household diets
and health.

By being labour intensive, organic farming creates not only employment but improves
returns on labour, including also fair wages and non-exploitive working conditions. In
developed countries, organic farms provide more than 30 percent more jobs per ha than
non-organic farms thus, create employment opportunities.

Damage avoidance of organic agriculture on the global environment is chiefly achieved
by omissions on the use of polluting substances such as nitrogen fertilizers and synthetic
pesticides, as well as reduced anthropogenic impacts on desertification, biodiversity
erosion and climate change.

Organic farming offers a great potential in local sourcing of diversified foods, through
low carbon systems and shorter supply chains to the extent possible.

The fact that poor farmers often live in areas where there are few employment
alternatives and agricultural inputs are not supplied makes organic agriculture a unique
alternative for local food provisioning, provided that agro-ecological knowledge is
available. Organic farming offers advantages in terms of enhancing food production
where it is most needed by decreasing dependence on external inputs and increasing
agro-ecosystem performance. A modeling for large-scale organic conversion in sub-
Saharan Africa [40] suggests that agricultural yields would grow by 50 percent, thus
increasing local access to food and reducing food imports.

Organic agriculture is also an opportunity to commercialize small holder agriculture. A

Market-oriented food system, if available, offers additional income generating
opportunities that allow small producers to compete with quality while encouraging
local food supply.
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The only solution to problems related to industrialized agriculture is a return to sound
organic farming practices.

Policy recommendations for promoting organic farming for environmental sustenance
and food security

Organic farming policy standardizes the organic sector protecting both producers, consumers
as well as promoting fair ecological and social practices [41]. The International Federation of
Organic Agriculture Movement (IFOAM) —the umbrella organization of OF organizations has
formulated principles for OF. Here are some of them:

Principle of fairness: Organic farming should be built on relationships that ensure
fairness with regards to the common environment in life opportunities.

Principle of care: Organic farming should be managed in a precautionary and
responsible manner to protect the health and well-being of current and future generation
and the environment, etc [42].

In order to promote and accelerate sustainable OF in West Africa, all stakeholders and
government must [43]:

Set sustainable agriculture through organic practices as a priority,

Review current policies and programmes, and remove disincentives to organic
agriculture

Establish Department/Faculties of OF in higher institutions of learning especially the
Train extension workers in OF practices,
Encourage farmer-to-farmer exchanges,

Compile and disseminate emerging indigenous OF knowledge, skills, technologies and
crop varieties,

Adequately and promptly fund OF research,

Build on indigenous knowledge in response and in partnership with farmers; and
promote development of local and regional markets for organic products

Additionally, [44] proposed the following policy recommendations which emanated from a
study they conducted in Nigeria:

e active involvement of youths and women in organic crop production,

e improvement of information sources on organic farming, and enlightenments on
various organic methods of weed, pest and disease control through the regular
sources of information on OF.
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e farmers should be motivated through credit facilities and discouragement of
inorganic farming in order to ensure sustainable production of food, since the
farmers have a favourable perception towards OF.

CONCLUSION AND RECOMMENDATIONS

Organic farming promotes environmental stability. It protects both human and the environment
from the risks of conventional agriculture by using sustainable methods such as crop rotation,
agroforestry, natural soil enrichment and pest predators. These methods protect native
biodiversity and promote soil stability and fertility without the leaching of essential nutrients
that occurs in conventional systems. The level of practice of organic farming in West Africa is
still low hence the formulation of policies for promoting and enhancing the practice of organic
farming.
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