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Introduction 

Agriculture sector plays an important role to improve the 
economic growth of developing countries apart from fulfilling 
the food security of the growing population globally. About 
one billion people lack access to adequate food and nutrition 
worldwide. The expected agricultural production has to be 
doubled so as to cater the needs of estimated 9 billion people 
during 2050. Presently, more than 870 million people are 
chronically hungry, many of whom are small farmers. In this 
juncture agricultural production is facing increasing challenges 
like water scarcity, climate change and volatility, raising the 
risk of production shortfalls. Since agriculture has potential 
for food security, environmental sustainability and economic 
opportunity worldwide, the future vision of the world is to adopt 
new strategies to increase agricultural production sustainably. 
Access to desirable, sufficient, safe and nutritious food is a 
basic component of development and health of a society. Thus, 
when developing country goals and priorities, food security is 
of utmost importance [1]. Food insecurity is one of the most 
pressing challenges, particularly in developing countries [2].

The concept of sustainability lies at the heart of the debates 
that currently exist over the use of the planet’s natural resources, 
yet there is no consensus on its meaning despite its intuitive 
appeal [3]. In the context of agricultural production, Ikerd [4] 
defines a sustainable agriculture as “capable of maintaining its 
productivity and usefulness to society over the long run, it must 
be environmentally-sound, resource-conserving, economically  
viable and socially supportive, commercially competitive, and 
environmentally sound’’.

Therefore, organic farming seems to be a viable option 
to improve food security of smallholding farms by increasing 
income/decreasing input cost; producing more for home 
consumption, and adopting ecologically sustainable practices 
with locally available resources but, improvement is needed 
further for all dimensions of food security [5].

However, hunger, poverty and environmental degradation 
persist even as concerns about global human security 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, resulting in lower confidence that these high input 
technologies will provide for equitable household and national 
food security in the next decades. Overall, global cereal output 
is declining, mainly among the major producing and exporting 
countries [6].

The Rome declaration on world food security “reaffirms 
the right of everyone to have access to safe and nutritious food, 
consistent with the right to adequate food and the fundamental 
right of everyone to be free from hunger” World Food Summit, 
1996. A serious, but common allegation is that organic farming 
aggravates the problem of world hunger because of its lower 
yields compared to those obtained in intensive farming systems. 
Kimbrell [7] points out that “world hunger is not created by 
lack of food but by poverty and landlessness, which deny people 
access to food. Industrial agriculture actually increases hunger 
by raising the cost of farming, by forcing tens of millions of 
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farmers off the land, and by growing primarily high-profit export 
and luxury crops”. Kimbrell [7] concludes that the only solution 
to problems related to industrialised agricultural production is a 
return to sound organic agricultural practices.

Fact is that the per capita food production in sub-Saharan 
Africa declined in the past 20 years by 20% because of a decline 
in soil fertility [8]. Here, organic farming or small farming 
enterprises with similar lines of operation offer the chance to 
improve soil fertility and at the end increase food production [9]. 
The same authors pointed out that ‘green revolution’ technologies 
were not applicable in sub-Saharan Africa because of the basic 
problem of low yield potential, political and socio-economic 
constraints. Apart from this principal coercion, the promise of 
genetically modified crops to substantially improve food security 
by higher yields [10,11] has not been fulfilled so far and critical 
researchers even point out the risk that genetic engineering 
will strengthen the cleft between rich and poor in developing 
countries. Liebig’s law of the minimum should be conjured in 
so far as it is the strongest limiting factor that determines crop 
yield. In developing countries where for instance the fertiliser 
input is up to 26 times lower than in intensive farming systems 
[8], it seems unlikely that the cultivation of genetically modified 
crops will bring a real breakthrough in food security.

Omidi Najafabadi [12] pointed out that some of the 
motivations of organic farming collected included improvement 
of soil fertility, protecting the environment, low cost of 
production because of reduction of input costs, farm profitability, 
earn higher income especially for small farmers, higher prices 
for organic products and general encouraging farmers to convert 
by the government.

Organic agriculture has a clear role to play in helping meet a 
range of global environmental policy objectives, including those 
relating to combating desertification, to maintaining biodiversity 
and offsetting the consequences of global warming (through 
carbon sequestration). Enhancing social capacity organic 
agriculture is a form of agriculture that is highly knowledge 
intensive and that integrates traditional and indigenous farming 
knowledge [13]. Some have argued that, for example, organic 
farming and sustainable agriculture are synonymous, others 
regard them as separate concepts that should not be equated. 
The relationship between organic agricultural systems and 
agricultural sustainability is therefore examined in this paper. 
Here, special attention will be paid to prominent highlights: 
Concern with the principles and definitions of organic agriculture 
with current situation. Food security and current situation 
and approach for achieving food security. Concludes the paper, 
focusing on some of the key issues in the debates about the role 
of organic farming for sustainable agriculture. 

Principles and Definitions of Organic Agriculture

The aims and principles of organic farming, as presented in 
the International Federation of Organic Agriculture Movements 
(IFOAM) Basic Standards for production and processing. These 

Principles are the roots from which organic agriculture grows 
and develops. They express the contribution that organic 
agriculture can make to the world, and a vision to improve all 
agriculture in a global context. 

Agriculture is one of humankind‘s most basic activities 
because all people need to nourish themselves daily. History, 
culture and community values are embedded in agriculture. The 
principles apply to agriculture in the broadest sense, including 
the way people tend soils, water, plants and animals in order 
to produce, prepare and distribute food and other goods. They 
concern the way people interact with living landscapes, relate to 
one another and shape the legacy of future generations.

A shift to organic agriculture brings about significant changes: 
restricted use of synthetic fertilizers and pesticides, increases of 
other inputs such as organic materials, labor, perhaps machinery, 
cultural practices (e.g., crop rotation), and better knowledge of 
biological processes. These changes have serious implications. 
Thus, farmers should consider the following issues before 
practicing organics:

Organic agriculture is based on:

a. The principle of health

b. The principle of ecology

c. The principle of fairness

d. The principle of care

Each principle is articulated through a statement followed by 
an explanation. The principles are to be used as a whole. They 
are composed as ethical principles to inspire action.

Principle of health

Organic Agriculture should sustain and enhance the health 
of soil, plant, animal, human and planet as one and indivisible. 
This principle points out that the health of individuals and 
communities cannot be separated from the health of ecosystems 
- healthy soils produce healthy crops that foster the health of 
animals and people. Health is the wholeness and integrity of 
living systems. It is not simply the absence of illness, but the 
maintenance of physical, mental, social and ecological well-being. 
Immunity, resilience and regeneration are key characteristics of 
health.

The role of organic agriculture, whether in farming, 
processing, distribution, or consumption, is to sustain and 
enhance the health of ecosystems and organisms from the 
smallest in the soil to human beings. In particular, organic 
agriculture is intended to produce high quality, nutritious food 
that contributes to preventive health care and well-being. In view 
of this it should avoid the use of fertilizers, pesticides, animal 
drugs and food additives that may have adverse health effects.

Consumer awareness of the relationship between foods and 
health, together with environmental concerns, has led to an 
increased demand for organically produced foods. In general 
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the public perceives organic foods as being healthier and safer 
than those produced through conventional agricultural practices 
[14]. Worthington [15] reviewed 34 studies, published over the 
previous 50 years, and observed that organic crops had lower 
nitrate levels in 61% of the studies and higher vitamin C levels in 
58% of the studies. 

In the consumer’s mind, organic produce must be better and 
healthier than that produced under conventional farming system 
In contrast to conventional produce, organically produced 
products should be environmental-safe and healthier, and the 
risk of produce grown organically being contaminated with 
pesticide residues is much smaller than with conventionally 
produced crops [16]. However, the application of sublethal doses 
of synthetic herbicides can cause plant stress in conventionally 
produced crops as well, so one should not automatically assume 
that plants grown conventionally are subjected to lower levels of 
stress than organically grown plants [17]. Hall & Mogyorody [18] 
pointed out that organic foods are health in quality, and cause 
personal health, family health, consumer health.

Principle of ecology

Organic Agriculture should be based on living ecological 
systems and cycles, work with them, emulate them and help 
sustain them.

This principle roots organic agriculture within living 
ecological systems. It states that production is to be based on 
ecological processes, and recycling. Nourishment and well-being 
are achieved through the ecology of the specific production 
environment. For example, in the case of crops this is the living 
soil; for animals it is the farm ecosystem; for fish and marine 
organisms, the aquatic environment.

Organic farming, pastoral and wild harvest systems should 
fit the cycles and ecological balances in nature. These cycles 
are universal but their operation is site-specific. Organic 
management must be adapted to local conditions, ecology, 
culture and scale. Inputs should be reduced by reuse, recycling 
and efficient management of materials and energy in order to 
maintain and improve environmental quality and conserve 
resources.

Organic agriculture should attain ecological balance through 
the design of farming systems, establishment of habitats and 
maintenance of genetic and agricultural diversity. Those who 
produce, process, trade or consume organic products should 
protect and benefit the common environment including 
landscapes, climate, habitats, biodiversity, air and water.

Organic systems do not use synthetic pesticides and in 
the long term may be more sustainable than conventional 
systems. Soils contain enormous numbers of diverse living 
organisms assembled in complex and varied communities. These 
organisms play an essential role in the sustainable function of 
all ecosystems, including recycling of nutrients, regulation of the 
soil organic matter and soil carbon sequestration, modification 

of soil physical structure and water regimes, enhancement of the 
efficiency of nutrient acquisition and plant health, suppression of 
undesirable organisms and detoxification of noxious chemicals 
[19,20]. In addition, even though microbial communities are 
a small fraction of the soil’s total organic matter content, they 
provide a source and sink of nutrients and control soil organic 
matter mineralization. Changes in microbial communities can be 
used to predict the effects of ecosystem perturbations by organic 
and conventional management practices [21-23].

Principle of fairness

Organic Agriculture should build on relationships that 
ensure fairness with regard to the common environment and 
life opportunities. Fairness is characterized by equity, respect, 
justice and stewardship of the shared world, both among people 
and in their relations to other living beings.

This principle emphasizes that those involved in organic 
agriculture should conduct human relationships in a manner 
that ensures fairness at all levels and to all parties - farmers, 
workers, processors, distributors, traders and consumers. 
Organic agriculture should provide everyone involved with 
a good quality of life, and contribute to food sovereignty and 
reduction of poverty. It aims to produce a sufficient supply of 
good quality food and other products. 

This principle insists that animals should be provided 
with the conditions and opportunities of life that accord with 
their physiology, natural behavior and well-being. Natural and 
environmental resources that are used for production and 
consumption should be managed in a way that is socially and 
ecologically just and should be held in trust for future generations. 
Fairness requires systems of production, distribution and trade 
that are open and equitable and account for real environmental 
and social costs. There is a general movement in the agricultural 
sector aimed at developing sustainable agriculture as a means 
of improving peoples’ livelihoods. Many NGOs, CBOs and the 
government promoted an approach to agriculture which would 
allow for the safeguarding of food security, help to provide 
income, maintain soil fertility and control pests. From here, it 
was only a small step towards embracing organic agriculture, 
which, with its emphasis on nature, was found to be palatable 
[24].

Organic agriculture includes the entire food supply chain, 
from production and handling, through quality control and 
certification, to marketing and trade. Organic agriculture 
combines tradition, innovation and science to benefit the shared 
environment and promote fair relationships and a good quality 
of life for all involved [25].

Organic system produced more food and income per unit 
time-area compared to conventional system. Increasing income 
of small farmers will improve food security through food access 
components. Organic agriculture seems to be a viable option 
for improving food security of small holding farms by - under 
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certain circumstances - to increasing total farm yield, income 
and by reducing input cost [26].

Principle of care

Organic Agriculture should be managed in a precautionary 
and responsible manner to protect the health and well-being of 
current and future generations and the environment.

Organic agriculture is a living and dynamic system that 
responds to internal and external demands and conditions. 
Practitioners of organic agriculture can enhance efficiency 
and increase productivity, but this should not be at the risk 
of jeopardizing health and well-being. Consequently, new 
technologies need to be assessed and existing methods 
reviewed. Given the incomplete understanding of ecosystems 
and agriculture, care must be taken.

This principle states that precaution and responsibility are 
the key concerns in management, development and technology 
choices in organic agriculture. Science is necessary to ensure 
that organic agriculture is healthy, safe and ecologically 
sound. However, scientific knowledge alone is not sufficient. 
Practical experience, accumulated wisdom and traditional and 
indigenous knowledge offer valid solutions, tested by time. 
Organic agriculture should prevent significant risks by adopting 
appropriate technologies and rejecting unpredictable ones, such 
as genetic engineering. Decisions should reflect the values and 
needs of all who might be affected, through transparent and 
participatory processes. It is important to note that organic 
farming does not, as is widely misunderstood, merely refer to 
a form of farming that does not use chemical inputs. Rather it 
implies “understanding the farm as an organism, in which all the 
components, the soil minerals, organic matter, microorganisms, 
insects, plants, animals and humans interact to create a coherent, 
self regulating and stable whole. Reliance on external inputs, 
whether chemical or organic, is reduced as far as possible” [27].

Organic agriculture is well defined in a number of documents, 
most notably by the International Federation of Organic 
Agriculture Movements, IFOAM: “Organic agriculture includes all 
agricultural systems that promote the environmentally, socially 
and economically sound production of food and fibres. These 
systems take local soil fertility as a key to successful production. 
By respecting the natural capacity of plants, animals and the 
landscape, it aims to optimise quality in all aspects of agriculture 
and the environment. Organic agriculture dramatically reduces 
external inputs by refraining from the use of chemo-synthetic 
fertilisers, pesticides, and pharmaceuticals. Instead it allows 
the powerful laws of nature to increase both agricultural 
yields and disease resistance. Organic agriculture adheres to 
globally accepted principles, which are implemented within 
local social-economic, climatic and cultural settings. As a logical 
consequence, IFOAM stresses and supports the development of 
self-supporting systems on local and regional levels [28].

The current situation

Broadly speaking there are two different kinds of organic 
farms in the world:

a. Certified organic farms producing for a premium price 
market.

b. Non-certified organic farms producing for their own 
households and for local markets.

Most organic farms in developed countries, where markets 
are more developed, are certified by a third party and produce 
for a premium price market. In recent years, there has been 
a substantial growth in the number of certified farms in 
developing countries, although these still (with the exception of 
a few countries) represent a very small percentage of total farm 
numbers.

While there are reasonably comprehensive statistics 
regarding the extent of certified farms, there is little available 
data regarding the extent of non-certified farms. However, it is 
not unrealistic to assume that certified organic production is 
probably the tip of the iceberg, representing only a small fraction 
of the numbers of farmers in the world who do farm organically. 
For example Walaga and Hauser 2005 estimate that number of 
non-certified farmers in Uganda is probably three to four times 
more than those with certification.

In several developing countries the proportion of organic 
land has been rapidly increasing in the last five years, with 
several Latin American countries (Uruguay, Chile, Argentina, 
the Dominican Republic, Tunisia, Belize and Bolivia) as well 
as Uganda (Africa), all now having more than 1% of their 
agricultural land under certified organic production [29]. The 
rapid and continued growth in organic markets in the developed 
world provides an impetus for farmers in both developed and 
developing countries to change practices to meet this demand 
[30].

Food security

According to WHO (2013), food security is achieved when all 
people at all times have access to sufficient, safe, nutritious food 
to maintain a healthy and active life. Food security can also be 
considered as a function of food availability, food accessibility, 
food stability and food utilization. 

Food security can be summarized according to three factors: 
food availability, food accessibility and food utilization. Food 
availability is achieved when a sufficient amount of food is 
constantly available for all members of society. This kind of food 
can be obtained through household production, local production, 
imports or food aids. Food accessibility is obtained when 
households and individuals have sufficient sources to consume 
a suitable diet. In other words, food accessibility is possible if 
the household income allows for the preparation and purchase 
of enough food [31].
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Many studies have suggested that ‘organic’ agriculture could 
contribute substantially to farmers’ food security and improve 
farmers’ livelihoods. If organic agriculture is to play a role in 
providing sustainable food security and sustainable livelihoods, 
it needs to be accessible to poor farmers [32]. Interesting is also 
with regard to developed countries the results of a case study 
from Austria that even a total switch to organic farming will not 
compromise food security, however, will fully assert demands of 
sustainable agricultural production [33].

Current situation

Over the past 40 years, per capita world food production has 
grown by 25%, and global food prices have fallen by 40% in real 
terms. Between the early 1960s and mid-1990s, average cereal 
yields grew from 1.2t/ha to 2.52t/ha in developing countries 
whilst total cereal production has grown from 420 to 1,176 
million tonnes per year [34].

Yet, despite increases in average per capita consumption of 
food (up 17% in the past 30 years to 2760 kcal), 36 countries 
still have an average per capita calorie consumption of less than 
2200 Kcal per day the minimum level considered for maintaining 
good health [35]. The majority of these are located in sub 
Saharan Africa. Under nutrition, caused by lack of vitamins and/
or minerals continues to blight the lives of many more millions, 
contributing to a wide range of diseases.

Progress towards reducing hunger has been painfully slow 
in recent years. Between 1990 and 2002 the number of hungry 
people in developing countries fell by just 1%, from 824 million 
to 815 million. If we remove China from this equation the number 
actually rose: from 630 million to 673 million. In sub Saharan 
Africa the picture is particularly dire, with a 20% increase in 
the number of hungry people since 1990 [36]. Africa is the only 
continent where the number of malnourished children continues 
to grow, by some 10-15% between 2000 and 2005 [36]. It is 
clear that humanity is far from realizing the target set in the 
Millennium Development Goals of halving the number of hungry 
people by the year 2015.

Yet paradoxically, at the same time, 1.2 billion people, mostly 
in the developed world, are over-eating giving rise to a new 
range of health concerns related to over consumption.

Approach 

Organic agriculture supports and enhances ecologically 
sound systems of food production that can achieve food security 
by

a. Increasing and stabilizing yields, particularly in 
marginal lands.

b. Improving resistance to pests and diseases.

c. Combating desertification through decreasing erosion 
and improving water uptake and retention.

d. Battling poverty through reducing debt and increasing 
returns on labor invested.

e. Maintaining genetic crop diversity, which helps cope 
with climate change.

f. Maintaining and improving environmental services.

g. Building on local management skills and resources 
and enabling local communities of farmers, fisherfolk and 
pastoralists to be food self-sufficient and combat poverty.

h. Providing diversified, healthy and nutritious food for 
farming families and communities.

i. Access to organic markets that are continuously on the 
increase also in developing countries.

Increasing numbers of people means that the absolute 
demand for food will rise. Despite steadily falling fertility rates 
and family sizes, the world population is expected to grow to 
8.3 billion by 2025. By this time, 84% of people will be in those 
countries currently making up the ‘developing’ world. Increasing 
incomes mean people will have more purchasing power to buy 
more food. Increasing urbanization means people will be more 
likely to adopt new diets, particularly consuming more meat, 
eggs and dairy products - demand for these products is expected 
to double by 2020 in developing countries, and to increase by 
25% in industrialized countries, resulting in a total and per 
capita increase in demand for cereals [34,37,38].

Conclusion

Ever increasing demand for healthier food, free from pesticide 
contamination and genetically modified organisms, is increasing 
the demand for organically produced crops. Good news for 
farmers in both developing and developed countries as organic 
production provides them with the means to obtain better prices 
for their products. Agriculture based on organic principles is 
gaining greater recognition as a possible major contributor to 
combating poverty and achieving food and nutrition security. 
Furthermore, a global transition to organic may not only have the 
potential to promote food production levels but also conserve 
agricultural soils and improve soil fertility and health.

There is widespread consensus about the importance of 
sustainability and its desirability as a goal for agriculture. 
However, its potential as a criterion for guiding agriculture as it 
responds to change has not been realized. Characterization is a 
prerequisite to using the concept of sustainability as a basis for 
guiding change. Logical inconsistencies limit the usefulness of 
characterization based on interpretations of sustainability as an 
ideological or management approach to agriculture. Interpreting 
sustainability as an ability to meet a diverse set of goals suggests 
measuring sets of system indicators consistent with those goals. 
However, these measurements have proven difficult to integrate 
and interpret in a manner that identifies constraints and focuses 
research.
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