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Abstract

The effects of climate change and biofuel production on food prices and agricultural

development in Niger and Nigeria were studied. The study aims to provide suggestions for

possible policies that would help local farmers to improve their farming systems and

efficiency. A mixed research method in order to triangulate data was employed. The opinions

of 294 respondents that include local farmers, agricultural commodity traders and

enterprises, and farmers associations were surveyed and collated. The responses represent

the micro level assessment of the current agricultural situation in the areas studied. The

opinions expressed were validated using historical data for the period 1990 to 2010. The

secondary data was analyzed against food price indicators using Spearman correlation and

regression analysis. The results of the survey were confirmed by the results of the statistical

analyses of the secondary data. Climate change was rated by the farmers as a hindrance in

their production, statistical analysis have shown that it affects food prices, wherein decrease

in volume of rainfall has been seen to decrease food yield thus increasing food prices. On

the other hand, the farmers did not rate biofuel production as a threat to food availability or

production nor does it provide any competition on land area planted. The results of the

secondary data analyses has confirms this, wherein the biofuel did not show significant

correlation or competition with the food crops. Other factors like government policies on

agriculture, farming system, trade policies, population growth and crude price variability were

proven to have various degree of significance in Nigeria and Niger. Some policy

recommendations that could propel food, agriculture and rural development in Africa were

made. They include the utilization of non-food biofuel sources, increased investment in land

development, shifting farming systems to irrigation system and combating corruption.

Key words: Farming System, Food Security; Climate Change; Commodity Market; Poverty;

Food Productivity; Population Growth; Oil Price; Sahel; Nigeria and Niger.
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Thesis Contribution to Knowledge

This current study generally aimed to answer the questions: do biofuel production and

climate change impact on the production of food crops and consequently on the prices of

food in Africa? What other factors affect agricultural production and prices? These questions

have been clearly answered by the results of the thesis. The opinions of small holder

farmers have put forth a fresh perspective on the study on food crop prices and production.

They are the people who are highly involved in the production process and have first hand

experiences in farming. Their opinions were substantiated by the relationships and trends

established using historical national data on agriculture and the factors that affect production

and pricing of agricultural goods. This current research has provided a different take on

biofuel production in Africa. It has found that farmers do not think planting more biofuel

sources in African farms would be a threat to the local food supply. This was supported by

the analysis of the national data from Niger and Nigeria.

This research has provided evidences that support past studies about the factors that affect

food production and commodity prices. A new contribution to knowledge put forth by this

research is the ranking of the other factors that influences the commodity prices in the local

markets of Niger and Nigeria. The research supported past findings that some of the greater

threats to food production and supply include rapid growth of population. This was seen as

the most fundamental factor that affects the prices of commodities, followed by crude oil

price fluctuations, and climate change. The fourth factor that appeared to have an effect on

the increase on food prices is lack of government support on land development and on

improving farming systems and irrigation. Corruption and trade policies ranked fifth and sixth

on the factors affecting food prices and lastly, bio fuel production ranked last.

The research revealed that Niger is much more vulnerable to changes in these factors than

Nigeria, which is only mostly affected by the crude oil price. This suggests that Niger is in

dire need of improvement in food production and government system in order for it to be

more robust to changes in external factors. The thesis offered some policy recommendations

that would safeguard the welfare of local farmers in Africa, to address the current pressing

situation that they are in and at the same time, to adequate food supply to the growing

population below poverty levels in Africa. The current research has succeeded in providing

solutions to the research questions put forth at the beginning of the study, however, it is still

in the hands of the local governments to create and implement solutions to the serious

problems that farmers and local citizens face.
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CHAPTER 1

INTRODUCTION

1.1 Background

Africa is the only continent where per capita food production has been steadily

declining for the past three decades, with yields of staple cereal dwindling to a mere

quarter of the global average (Joshi et al., 2011; Mitchell, 2010 ; Manyong et al., 2009).

One of the obvious reasons is the absence of systematic effort to modernize the

largely old and traditional agricultural systems to stop soil depletion, especially taking

into account the poor natural conditions of the African soil (Monchi Lio, 2008). As a

result, Africa loses 8 million metric tons of soil nutrients per year (Brunner, 2006). The

situation is highly ruinous for the overall quality of life in Africa. This is because

agriculture is seen as fundamental for the sustenance of life, and is also considered

the key field supplying raw materials for various industries (Odoemenem, 2010). Africa

is also losing its forest resources, with the rate of deforestation in the region placed by

the UN Food and Agriculture Organization (FAO) at 200 percent of the global average.

Thus, over 95 million hectares of Africa’s forest areas have been degraded (Aruleba

and Ajayi, 2010). It is also estimated that the continent loses at least $4 billion worth of

soil nutrients every year (Adesina, 2007).

Improving Africa’s agricultural productivity is also rendered intractable by external

factors related to development and consumption trends. For example, there is rapid

income growth in many developed and developing economies that results in

diversification of agricultural production and consumption, and an increase in energy

consumption by the economy as a whole. The United States of America (USA) is an

example of a nation that is expanding its agricultural production. According to the study

of Berthelot (2006), the USA is continuously increasing its agricultural output mainly

due to its thoughtful utilization of modern assistive tools and techniques, such as, for

example, the use of groundwater irrigation (Liangzhi et al., 2011). Consumers in

middle-income countries are also shifting toward meat consumption, feed grain

production, livestock, and feed trade. Their action impacts directly on the agricultural

environmental in terms of land use, water quantity and quality, and nutrient pollution.

Moreover, rapidly expanding global energy needs have precipitated a global search for

alternative fuels, which is profoundly affecting food markets (Joshi et al., 2011).
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For these reasons, future harvests are expected to be more variable, regional

differences between supply and demand will grow, and hunger will persist in many

countries, particularly in sub-Saharan Africa (Manyong et al., 2009). The world

attention to the problem of rising food prices emerged in 2007- 8. The rapid price rises

have led to famine and poverty that affected tens of millions of people in poor regions

of the world including Africa (Hojjat, 2009). Nonetheless, the effects of interaction of

markets, social institutions, and globalization on rural development in Africa have only

begun to be investigated.

Climate change is hampering food production and agricultural productivity around the

world because of the frequent occurrence of extreme weather conditions. The situation

often inundates farms in the tropics, and makes them arid especially the ones in the

temperate regions (Thornton et al., 2010). Due to climate change, land available for

agricultural production is expected to diminish in tropical countries, and it will expand in

temperate regions (Farber, 2008). This anomaly of nature is complemented with the

intensified production of ethanol and bio-diesel fuels from such agricultural products as

sugar cane, corn, wheat, and other feedstock. Additionally, countries outside the

Middle East strive to shield their economies from the volatilities of global oil

fluctuations. Food supply and prices are threatened as more agricultural land is used to

produce feedstock for biofuels instead of food (Michel, 2012).

On the adverse effects of climate change, the UK-based Overseas Development

Institute (ODI) noted that 40 percent of the world’s land area is currently planted for

food crops, and that the global agricultural activity is highly dependent on the climate

(IFAD, 2008). Because of more frequent extreme weather conditions, the land

available for agriculture is likely to decrease in tropical regions, where climate change

is represented by the ‘el nino’ or ‘la nina’ phenomena. The former causing long-term

draughts and the later resulting in continuous rains that ruins farmers’ efforts (Wilcox,

2008; IFAD, 2008). Thus, the ODI has predicted that a vast acreage of the world’s

agricultural land will be rendered unsuitable for growing crops by 2080, with 11 percent

of total arable land in southern Africa expected to go that route (Berthelot, 2006).

As for biofuel production, this activity promises an alternative market for feedstock

growers as well as rural employment, because it requires a significant amount of

labour. Baiyegunhi et al (2010) investigated commercial food farming in Kaduna,

North-West Nigeria, and found out that contemporary principles of this activity do not

differ much from those dominating in the 20th and 19th centuries, and even earlier. A

large body of recent research shows that small rural farmers could not participate in

2



the biofuel supply chain because of the large-scale and technological nature of biofuel

production (Azih, 2007). Therefore, the net effect on farmers and food production will

be negative, since more farmland will be appropriated for biofuel production at the

expense of food production. This tendency is likely to decrease food availability and

increase food prices. A new report from the International Food Policy Research

Institute (IFPRI) has already revealed that a surging demand for feeds, fuel, and food

has started to cause drastic price increases, threatening the livelihood, nutritional

status, and prospects for economic development of poor people in rural areas of

developing countries (IFPR1, 2007).

Of the world’s total 900 million poor people as at 2007, 75% were found to be living in

rural developing countries. 206 million of these people live in Africa, which will be hit

hardest by climate change because of widespread poverty, and low levels of adaptive

farming capacity (Wilcox, 2008). Africa is already feeling the effects of the crisis which

is reflected in the increased price variability of food and other agricultural commodities

(Pauw and Thurlow, 2011). As found out by Joshi et al (2011), the conventional

agricultural system is highly dependent on the energy and pesticide subsidies, which is

important for determining the future fate of African agriculture. Thornton et al (2010)

research revealed some details about the factors affecting African agricultural

development. Some of these factors include weak government and global instruments

of control that were found to hinder the process of achieving sustainable agriculture

and stability and security objectives of nations.

This thesis examined the immediate and long-term implications of climate change and

increased production of biofuel on agricultural commodity price variability and the

resultant consequences on food security, agricultural productivity and rural

development in two African countries, namely Nigeria and Niger. Attention is focused

on these two countries because they are part of the Sahel region of Africa where 80%

of the world’s farm-dependent rural population lives (Atehnkeng, 2007). Some previous

studies indicated that the Sahel region of Africa may be hit hardest by the price and

supply variability arising from the one-two punch of global warming and biofuel

production because of widespread poverty, low levels of adaptive farming, and the

region’s mostly low-input, rain-fed agriculture. The objective of this study is to define

the magnitude of the problem as to the extent of economic losses and the seriousness

of the threat to food security in African. Using data from multiple credible sources that

involved both qualitative and quantitative methods of scientific inquiry for the sake of

answering research questions, the researcher focused on the difficulties being faced

by stakeholders in the food and agricultural chain in Nigeria and Niger. On the basis of
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inferences obtained from the field survey and quantitative data analysis, a range of

strategies that could overcome agricultural difficulties are proposed, for the

improvement of the Africa’s food production capability and sustainable development of

agriculture and rural sector.

1.2 Problem Statement

Many recent researches that focus on African food situation were triggered by rising

global prices of food and other basic commodities. This indicates that the problem of

sharp increases in food prices may have taken roots in Africa where food production

started its decline three decades ago. This assumption implies that while other regions

of the world were enjoying the fruits of a green revolution, Africa could not meet the

food requirements of its own people. According to UN-ECA (2007), production of the

staple cereal in Africa has been a mere quarter of global average, which has become a

universal concern. One of the factors readily blamed for this phenomenon is the rapid

depletion of African soil identified as the poorest in the world in terms of soil nutrients.

Despite the perceived problem, there is no perceptible effort in the region to arrest soil

depletion or restore the nutrients lost to farming systems.

Rising food prices have already sparked protests and food riots in 34 countries, leading

to bans on food exports in about 40 nations (World Food Program, 2008). The

International Monetary Fund reported in April 2008 that all food riots triggered by the

surging prices of food and fuel occurred in Africa, except for one that occurred in Haiti

(IMF, 2009). In discussing the emerging food crisis, this study places heavy emphasis

on cereals especially rice, wheat, sorghum, maize and millet because they are the

staple food for 2.7 billion people around the world as at 2009, out of which 966m

people are in 54 countries of Africa and 185m are in Nigeria and Niger (Hojjat, 2009).

These staple cereals appear to be running in short supply or carrying higher price tags.

The 2008 World Food Program report demonstrated that biofuel production and

climate change have adverse impacts on agriculture in many parts of the world,

including African countries. These phenomena have been the main causes of

agricultural commodity price variability. They have also been defined as the menace of

food insecurity in many nations of the globe, and more specifically in Africa. In addition,

some studies on agricultural economics have shown strong correlation between

agriculture and rural development (Joshi et al., 2011; Monchi Lio, 2008). The impact of

climate change in Africa has been suggested as one of the main cause of

backwardness in agricultural development in Africa (Pauw and Thurlow, 2011).
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Macro level challenges in the rural African communities also have to be taken into

account when defining the root causes of agricultural and food crises in Africa. A high

level of poverty and unemployment has been noted in rural Africa. These barriers have

strongly been associated with lack of proper structure and government commitment

and it shows there is an obvious lack of research on the subject. For instance, the root

cause of agricultural challenges in Africa has not been explicitly defined. The actual

impacts of climate change and biofuel production on agricultural commodity price

variability in Africa has also received unsubstantiated concerns (Hojjat, 2009). Also, the

relationship between climate change, biofuel production and agricultural commodity

price variability in relation to sustainable rural development has not been fully

exploited. Based on these phenomena, further research is required in order to

adequately answer the controversial issues.

This thesis adopted the problem definition set by the World Bank (2007) that as a

result of climate change and biofuel production there is poor agricultural output in many

parts of the world. This problem is specially pronounced in sub-Saharan Africa where

only 4% of the land area is irrigated in contrast with 29% in East Asia and 39% in

South Asia (Adesina, 2007). Due to poor agricultural production, the 2008 World

Development Report noted that losses such as the increasing incidence of crop

failures and livestock deaths prevented 70% of the African population from meeting

their basic food needs, making them to live on less than one US$1 a day. In contrast to

the EU countries that have started to introduce standards of farming, African efforts

towards sustainable development can be reasonably called rudimentary, which

mitigates the process of agricultural develpoment in the continent.

The World Bank report in 2007 stated that 33 out of 54 African countries may suffer

from severe food shortages. The same observation was noted even earlier in two

exploratory studies: (1) that the el nino phenomenon has exacerbated supply shocks,

with deleterious effects on real commodity prices (Brunner, 2006); and (2) extreme

weather conditions induced supply shocks that caused price volatility in commodities

like rice, maize, wheat and sorghum on which African countries depend heavily

(Morris, 2004). These expert observations underline the need for an in-depth

assessment of the effects of climate change and biofuel production on agricultural

commodity price variability but also on agricultural technology, world trade in

agricultural commodities, African rural development strategies and industrialized

country agricultural subsidies.
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1.3 Aims and Objectives

Judging from the problem statement and the background study above, the following

aims and objectives of the thesis have been outlined:

1. Probe the magnitude of the problem caused on farming and food production by

climate change, increased biofuel production, and technology-induced change in

the food chain structure.

2. Assess the impact of increased agricultural commodity price variability on farmers

in developing countries, with special attention given to Nigeria and Niger which

are part of Africa where the largest number of people suffering from famine lives.

3. Discuss the theoretical and policy aspects of food production and supply,

agricultural systems and sustainable rural development strategy for practical

application in Africa.

4. Produce statistical analysis of the variables affecting food commodity prices in

Nigeria and Niger, and identify the most influential ones. Explore the relationship

between rainfall, biofuel production volumes, and commodity prices in the

selected countries.

5. Propose appropriate policies and strategies to soften the impact of agricultural

commodity price variability on subsistence farmers and low-income consumers.

1.4 Rationale for the Study

A comprehensive study on the adverse effects of climate change and intensified

biofuel production around the world is necessary to give the sense of urgency and

importance to the defined problem. By means of extensive exploration of the causes

and effects of variability in food supply and prices, the study utilized data generated in

formulating alternative strategies other than those already set by international aid and

donor agencies, such as liberalization of agricultural commodity trade, agricultural

subsidy reduction, commodity risk management, rural infrastructure development, non-

farm economic growth, better donor cooperation and rural population empowerment. A

cursory reading of the current state of knowledge on this subject immediately showed

that the problem is more pervasive than initially thought. Based on the current rate of

damage brought by extreme weather conditions in African farmlands, 11% of total

agricultural land in Africa is expected to become unsuitable for growing crops by 2080

(Overseas Development Institute, 2007). This scenario is exacerbated by the surging

demand for feeds and fuel caused by biofuel production, which has started to push

prices upwards, threatening the livelihood, nutritional status and development

prospects for poor people in the developing countries.
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Another rationale for the research is based on the fact that the study attempted to fill

the gaps in literature concerning the issue of climate change and biofuel production in

Nigeria and Niger, and indeed in Africa. The study attempted to provide substantial

information and insights concerning the impacts of climate change on agriculture as

well as sustainable rural development. In addition, the research study offered extensive

information concerning the impacts of climate change on agricultural commodity price

variability. This is a serious epidemic in many African countries that needs close

attention. Also, attempt to further clarify the controversy concerning the phenomenon

of biofuel production in some parts of Africa is made by providing an answer

concerning the impact of biofuel production on agricultural commodity price variability.

1.5 Research Questions

There is a growing consensus that factors like climate change, increased production of

biofuels from agricultural products, rapid technical and structural change in the food

cycle, etc. will make agricultural commodity prices more variable in the future than at

anytime in the past. The consequences on farmers in impoverished countries and low-

income consumers everywhere will be so severe that it calls for radically different

agricultural systems to produce more quality and affordable food, protect natural

resource base and reduce the adverse effects of agriculture on the rural environment.

Nigeria and Niger are part of African countries that merits special attention because

they are located in the Sahel region of Africa which will bear the brunt of the damage to

be brought by increased variability in agricultural commodity prices.

In order to accomplish the objectives of the thesis, the research focused on the

following central research questions: “To what extent does climate change and Biofuel

production impacts on agricultural commodity prices variability in Nigeria and Niger?

What are the possible alternative strategies for Africa’s agriculture and rural growth?”

In order to answer the central research questions the following sub-research questions

are answered:

1. Does agricultural development and food production receive adequate policy

attention in Nigeria and Niger?

2. What are the main factors contributing to agricultural commodity price variability

and food crisis?

3. What are the impacts of climate change and biofuel production on agriculture,

food production, agricultural commodity price variability, and rural development?

4. To what extent has the smallholder farmer in Nigeria and Niger remained poor

and economically backward?
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5. What are the barriers limiting Nigeria and Niger from producing sufficient staple

food and possible strategies that can be put in place to curb the crisis facing

agriculture in Africa?

6. What are the challenges facing rural communities in Nigeria and Niger and

possible strategies and approaches to sustainable rural development in Africa?

1.6 Research Methodology

The present study utilizes mixed method approach to the research design. The reason

for the choice of mixed method as the prime paradigm of conducting research for is

based on the diverse nature of the study p. Along with the study of food price variability

at the micro/firm level, the researcher also aims to research prices for food at the

country levels in Nigeria and Niger. Therefore, the analysis has to be substantiated by

quantitative statistics, adding validity and reliability to qualitative findings.

Judging from the research objectives and research questions, the researcher has

found it necessary to conduct survey research first, with further substantiation of

survey finding by correlation analysis (Spearman’s rho), and descriptive analysis of

nationwide statistics. The initial stage of analysis is the qualitative survey.

Questionnaire for the survey has been designed keeping all research questions in

mind. Thus, the survey questionnaire includes questions about the respondents’

perceptions on the role of government in agricultural development, the impact of

climate change on agricultural outputs. It also includes the connections the

respondents’ see between agricultural development and tools/machinery usage,

fertilizers quality and availability, and ineffective agricultural policies. The models

generated for the statistical analysis reveal all relationships and interconnections

between food price variability trends and related variables.

1.7 Expected Contribution of the Study

The thesis attempted to test the validity and practical application of the theories and

policy concepts set forth in the literature. By means of employing triangulation method

to compare secondary data from previous researches with the primary data collected

from the qualitative method, a higher level of reliability of findings are achieved. As

preliminary research indicated, most of the existing literature looks at the subject from

the perspective of government and donor agencies, while only few studies obtained the

views of commodity traders, corporate farmers, and small farmers. This alternative

perspective provided first-hand information extremely valuable to scholars and

policymakers in terms of identifying the root causes for the crisis in agricultural

productivity in Africa, and formulating policies to struggle with the aggravation of
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agricultural prices variability proactively. The study attempted to clarify if agricultural

productivity in Nigeria and Niger has improved or deteriorated primarily because of the

impact of climate change and biofuel production.

The study on agriculture, economics, and sustainable rural development seeks to

adequately explore the economic and agricultural issues facing some African

countries. In the case of agriculture, the study provided a substantial analysis of

climate change and the nature of its impact on Nigeria and Niger agriculture. The

issues of agricultural commodity price variability are also evaluated, whereby the

impacts of climate change on this phenomenon is fully addressed. It is worth noting

that the study offered consideration on the concept of biofuel production in relation to

agriculture, which is rather new in the present field of research. The focus is made on

the impacts of biofuel production on agricultural commodity price variability. The

outcomes addressed the real impacts and relationship between biofuel production and

agricultural commodity price variability in Nigeria and Niger and indeed in Africa.

1.8 Definition of Terms and Concepts

Agricultural Systems – the accepted practices and methods of crop and livestock

production, aquaculture and harvesting of non-timber forest products for food, fiber,

medicinal or cosmetic use. An agricultural system may be mono-cropping or multi-

cropping, organic or inorganic.

Agricultural Trade – “is the sum of all the commodities traded between countries,

encompassing food for humans, animal feed, livestock themselves and most

products derived from animals and vegetables, such as fibres, oils, wool and skins. It

excludes fish, fertilizers and items like machinery” (FAO Statistics, 2012, p. 1).

Agriculture – “the science, art, or practice of cultivating the soil, producing crops, and

raising livestock and in varying degrees the preparation and marketing of the

resulting products” (The Merriam-Webster Dictionary, 2012). This encompasses the

entire food supply chain from production and handling through quality control and

certification to marketing and trade. From the primary goal of self-sufficiency in earlier

times, agriculture has evolved to give more importance to sustainability that is,

generating quality and affordable food without harming the natural resource base.

Biofuel Production – is the extraction of bio-ethanol and bio- diesel from such

feedstock as sugarcane, corn, coconut and palm oil for blending with fossil fuels to

run cars and factories. According to FAO (2008), biofuels are likely to provide 25

percent of the world’s fuel needs in the next 15 years. This means lesser Carbon
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dioxide emissions from vehicles and factories, which could mitigate global climate

change. There is growing concern, however, that increasing use of agricultural

commodities for biofuel production is partly responsible for the emerging commodity

crisis.

Climate Change – “a change of climate which is attributed directly or indirectly to

human activity that alters the composition of the global atmosphere and which is in

addition to natural climate variability observed over comparable time periods” (see

United Nations Framework Convention on Climate Change, 1992, Article 1). A global

warming induces abrupt changes in weather, prolonged dry spells, floods and

extreme weather events. This is caused by emissions of carbon monoxide and other

greenhouse gases into the atmosphere, which trap heat. Experts predict that as the

ice in the North Pole melts, the sea level around the world will rise by 25 cm come

2050.

Commodity Crisis – this is characterized by dwindling food supply and rising prices.

Sharp fluctuations in the supply of agricultural commodities cause volatility in prices

that leads to a commodity crisis.

Food Production – food production has different ramifications than the production of

cash crops, which are primarily intended for export. The main goal of food production

is poverty alleviation and thus targets the poor more effectively than local cash crop

incomes.

Food Security – there is food security when a staple crop is available at all times and

at affordable costs. This means that majority of the population can consume quality

food when they need it and in whatever quantity.

Price Variability – this happens when prices of agricultural commodities exhibit wide

and irregular fluctuations.

Rural Development – this is poverty alleviation in rural areas with long-term

objectives, such that it calls for continuing investments in people and communities

and the maintenance of support infrastructures. Thus, it strives to change the entire

rural environment to cover both the farm and non-farm sectors. According to UN-

ECA (2007), the new concept of rural development goes beyond poverty reduction to

providing access to export markets.
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Sustainable Rural Development - rural development is sustainable when the rural

population has access to all amenities of productive living so that there is

permanence in the development strategy. Sustainable rural development gives the

state a bigger role in providing opportunities for the rural poor to expand their

livelihood activities instead of relying on the small farm concept. It provides support

for agriculture and non-farm sector, for people caught in conflict and for democratic

space in rural areas.
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CHAPTER 2
LITERATURE REVIEW

2.1 Introduction

Human existence and survival has been a phenomenon of great concern since times

immemorial, notably in relation to the worth and value attributed to human life. Based

on this scenario, human beings have always been in continuous endeavours of

ensuring all factors leading to continuity and sustainability of human life are promoted.

In particular, food production has been the most crucial factor in the existence and

survival of man, thus, leading to its greatest emphasis. According to James (2003),

agriculture is the cultivation of plants, animals, and fungi among other forms of food

used to sustain life. The concept of agriculture has been in existence since the dawn of

human civilization, whereby various animals and plants were domesticated for food

production and other life sustaining products (Hosseini, et at., 2011). Though scientists

have shown that species like termite and ant also observe agriculture, it is commonly

identified as restricted to human activities (Muhammad et al., 2011).

According to Chuku and Okoye (2009) the history of agriculture dates back for

thousands of years. The development and growth of agriculture has always been

closely associated with the diversity of climates, technologies, and cultures that induce

the practice of varied forms of agriculture. Due to the use of irrigation and pastoral

herding, it has been evident that all forms of farming are primarily aimed at maintaining

and expanding lands for sustainable production of domesticated species, and

enhancement of agricultural production (Roetter et al., 2008). These are realized in

forms of farming like monoculture, industrial agriculture, and organic agriculture as

well. In addition to food, fuels, fibres, and raw materials are also key products of

agriculture. Due to the increased agricultural activity in the 21st century, large-scale

production of biofuels, bio-plastics, biopharmaceuticals, and pharmaceuticals has been

realized (Odoemenem, 2010). This phenomenon has diverted and contrasted the

traditional reasoning that agriculture was only aimed at food production for human

survival. Thus, there are several lines of agricultural production, for example food

includes fruits, vegetables, cereals, fibres, milk, eggs, and meat while raw materials for

industrial production are represented by resins, cotton, and timber, and the lines of

biofuel products comprises methane, biodiesel, and ethanol (Manyong et al., 2009).

Besides technological advancements, governments have also been actively involved in

the development of agriculture through providing large-scale government support to
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farmers. Over the last century, Europe and America have been at the fore front as far

as government support in agriculture is concerned, while Africa has also done

magnificent efforts in subsidizing farmers in order to enhance agricultural production.

The rapid increase of the world population provoked higher demand of agricultural

products, and imposed a tremendous challenge on agriculture whereby human

settlement has taken over potential agricultural land (Swinbank, 2010). The

development of agriculture is also associated with the issue of climate change. For

instance, the excessive reliance on petroleum products in agriculture, industry, and

transport has led to destruction of ozone layer as a result of excessive emission of

Carbon dioxide into the atmosphere. The ozone layer depletion provoked significant

changes in climate such as increased global warming, long dry seasons, floods,

tsunamis, and elisions that, in their turn, have created new obstacles for the

agricultural industry (Liapis, 2007).

Therefore, the development of different agricultural lines is a controversial

phenomenon. On the one hand, biofuel production has high monetary and

technological evolution values. On the other hand, it threats and diminishes the

agricultural sector for food production and negatively affects the environment as well.

Such damage of food agriculture is mostly important for the African region where it is a

substantial component of economics (Joshi et al., 2011). Thus, this chapter provides

an explicit discussion on food, agriculture and rural development in African context. In

addition, it gives an inside on the impact of climate change in agricultural activities in

Nigeria and Niger including the increase of biofuels production, as well as its effects on

food production, and agricultural commodity price variability (Azih, 2007; Johnson,

1975). The in-depth study of the challenges mentioned above, provides an explicit

discussion and analysis of the impact of climate change and biofuel production on

agriculture and rural development in Nigeria and Niger as well as the possible

alternative strategies for its enhancement (Searle and Gow, 2010).

2.2 The Effects of Agriculture on the World’s Economy

The role of agriculture in the world economy has always remained controversial for

many scholars in the context of its actual impacts and relevance. Eicher and Staatz

(2003) postulated that commercial agriculture is a key element in world trading

systems, and not just a source of trade disputes and negotiating logjams in contrast to

the opinion that agriculture only leads to disputes and controversy in international

trade. Karapinar and Haberli (2010) expressed the similar idea that agriculture plays a

significant role in international trade and is a vital source of foreign income. Clear
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evidence for this statement may be the US agricultural income valued at over $50

billion in annual sales. Thus, the USA has been categorized as the world’s largest

agricultural exporter due to its high returns from agriculture that significantly enhance

national growth and development. Many of the US agricultural exports have fetched

ready market in Western Europe, Asia and Africa (Monchi Lio, 2008), which expands

country’s international trade and facilitates the balance of payments.

Countries like China, Brazil, Canada, Australia, and Argentina have also benefited

significantly from agriculture; market globalization and liberalization have considerably

enhanced their agricultural exports. Due to the increase of national earnings and per

capita income, China, Brazil, Canada, and Australia have recently emerged as the

strongest growth markets of land-intensive agricultural products. This boost of import

and export practices of agricultural products between different countries has positively

affected the world trade and economy in the context of generation of new capital and

profits (Vallely, (2008). Thus, the development of agriculture in western nations makes

food readily available, cheap, and highly varied. In addition, the surplus from food

purchase is diverted to other economic activities like investment in industry, transport,

and communication and thus, enhances the economy. Therefore, these countries are

economically stable because of the rapid growth of agriculture accompanied by various

industrial sectors (Manyong et al., 2009).

The opposite situation exists in countries with low-income economies where agriculture

is a potential source of capital. Joshi et al (2011) stated that approximately half of the

world’s population (3 billion people) lives in abject poverty; this population is basically

dominant in the rural areas where it is dependent on agriculture. The African region

depends on agriculture to the highest extent (about 80% of nations) due to the

absence of technology and minerals and industrial inactivity as well. As a result,

agriculture is the only alternative for sustaining live and economic development in the

region that occupies one sixth of the planet and is an inseparable part of the globe and

world’s economy. Though agriculture is considered boosting the economy through

making food available for people, in most of the African nations, agricultural production

has been identified to be very costly. As a result, the costs of food and food shortages

get higher diverting all incomes to food purchase and thus, jeopardizing other

economic development (Pauw and Thurlow, 2011).

Food security has been identified as a crucial element in facilitating economic

development that leads to country’s ability to sustain the food requirements of its

population. Roetter et al (2008) put forward that most of the developed nations have
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taken serious actions to develop agriculture, to achieve food security, and to cut down

foreign expenditures on food importation. As a high monetary value product, food can

drain a country’s resources and lead it to economic stagnation. Food-deficit countries

whose income is mostly consumed in food purchase have dragged behind in terms of

economic development over the years. As a result, they experience high levels of food

import bills leading to the diversion of funds from other sectors (Thornton,et al., 2010).

Thus, food-deficit countries have been characterized with vulnerable low-income

population and less economic development.

Due to the high influence of agriculture on economic development, there is a need for

all nations to embark on agricultural activities. Since agricultural products are key

elements in the international trade, they provide numerous opportunities to the nations

to exploit their potentials. For instance, lucrative ventures and high incomes are

realized from engaging in agriculture; benefits from foreign exchange and good

bilateral relations are a result of agricultural products (Naylor and Falcon, 2010). The

issue of high economic status is not of a prior concern in rural areas where the

population has limited economic opportunities, thus taking agriculture development as

a chance to earn a living. With involvement in agriculture, the rural populations get a

higher access to income, thus being able to engage in economic activities such as

investments. However, the main task in rural regions is not economic development

through the increase of per capita income, but the facilitation of poverty reduction that,

in its turn, enhances the general state of the economy (Naylor and Falcon, 2010).

There is also another vision of the impacts produced by agriculture on the economy;

thus, some scholars believe that concentration on agriculture inhibits economic

development. Joshi et al (2011) put forward that agricultural protection is very high as

compared to the industrial product trade. Research of Roetter et al (2008) revealed

that government support in form of subsidies for agriculture is extravagantly high. It

leads to the diversion of huge sums of money that would have otherwise been used for

other economic activities such as water supply, energy generation and basic

infrastructure development. In addition, high tariffs and increased considerations on

quality have also influenced local production. These aspects create problems for

developing countries to engage effectively in the agriculture development due to their

limited financial resources. As a result, developing countries are unable to compete

with developed nations that, in return, benefit at the expense of developing nations.

There is sound evidence that agriculture has led to a high level of trade distortion and

limitation of development opportunities in terms of countries with low-income

economies. Despite the controversial opinions on the issue of the agricultural impact
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on the world’s economy, it is explicit that agriculture is an integrated part of the

economy (Falcon and Naylor, 2005). The core elements dependent on agriculture

include food security, reforming local farming policies, and protection of fragile

environmental resources.

2.3 Agricultural Systems and Technology across the World

With the growth and development of agriculture, new and more sophisticated

systems of agriculture and technologies have evolved. The science of agriculture has

remained dynamic over the years and different innovations have been put into

practice. A point worth consideration is that the systems of farming and agricultural

production are diversified across the globe (Dan-Azumi, 2010). This diversity

depends on the available resources and constraints present; for instance, geography

of the area and its climate characteristics determine farming systems. Government

policy has also been identified as a strong factor influencing farming systems and

technology adopted in a certain region. Thus, the adoption of agricultural systems

and technologies is dependent on economic, political, and social aspects, including

the cultural philosophy of a particular human population that influences the ways

people perceive agriculture and their commitment towards agricultural activity.

According with the stated aspects, a diversified range of agricultural systems and

technologies is in existence in different regions and populations (Muhammad, et al.,

2011).

2.3.1 Types of Agricultural Systems and Technologies

2.3.1.1 Shifting Cultivation

Shift cultivation is a form of farming where forests are burnt to give room for

cultivation of perennial and annual crops. This practice is undertaken for a period of

years before the land is abandoned to new grounds. The practice of shifting

cultivation is mainly induced by the existence of vast land; thus, it is very common in

most of African countries where large pieces of unused land are available (Turner

and Brush, 2007). Shifting cultivation has been acknowledged for rampant harvests

following the rich soils. One more advantage of shifting cultivation is minimal cost on

production, since less or no manure is used to enrich soils. Nevertheless, this form of

farming has received a lot of criticism based on the fact that it leads to under-

cultivation of the available land, inefficiencies in agricultural production, and

ultimately food shortages.

Shift cultivation has also been characterized by high costs of operation in terms of

cleaning and ploughing procedures necessary to prepare the land for planting.
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Periods of abandonment used to re-grow forests tighten the soil and make it hard to

work on. In addition, the menace of pests and disease is also rampant in this form of

cultivation. As a result of this phenomenon, the total returns of the farming are

reduced (Roetter et al., 2008).

2.3.1.2 Monoculture

Monoculture is a form of farming strongly influenced by industrialization, since it

imposes farming of one cultivar on a large acreage. This practice has been the main

form of commercial farming where farmers or large agricultural firms engage in the

specialization of one crop. For instance, rice, sugarcane, maize, cotton, wheat and

pyrethrum are planted in large acreage (Gardner et al., 2007). This form of farming

has been identified with significant benefits; land management is easy because pests

and weed controls can be performed in a more efficient manner through the use of

uniform chemicals. Monoculture also presupposes the involvement of heavy

machinery that allows reducing production costs and thus, enhancing agricultural

output and profitability. However, there are some critics of the monoculture farming

practice because of its facilitation of pest breeding and tolerance induced by the

uniform nutrient use and systematic land use (Pauw and Thurlow, 2011). As a result,

pests tend to build up easily that leads to the extensive use of pesticides among

other agrochemicals. It is not only harmful to the ecosystems, but also gradually

degrades agricultural land. In addition, contingent usage of uniform nutrients causes

soil degradation inducing the use of fertilizers that may produce negative effects on

the environment increase production expenditures as well (Turner and Brush, 2007).

2.3.1.3 Multiple Cropping

This is a form of farming systems where several crops are grown sequentially in one

year. For instance, cereals are commonly planted in series in different regions. This

practice is usually influenced by the limitation in potential agricultural land as well as

the need to enrich and utilize soil nutrients (Thornton,et al., 2010). The general level

of farm output is considered to be significantly increased as a result of multiple

cropping. This opinion is based on the fact that optimum land usage is achieved,

which enhances agricultural profitability. Despite the advantages of this form of

farming, multiple cropping has its limitations; this practice is appropriate for small-

scale lands where the primary objective is to produce food for domestic use (van

Huis et al., 2007).
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2.3.1.4 Intercropping

As defined by Gardner et al (2007), intercropping is a practice of farming where two

or more plants are grown at close proximity. This form of farming is explicitly evident

in many parts of the globe where farmers grow different crops in one plot of the land.

The primary goal of intercropping is to make an optimum use of resources that would

have otherwise been consumed by one crop. Eicher and Staatz (2003) argued that

intercropping is very efficient in enhancing production of higher yields in a given

piece of land. As result, the overall output from such agricultural activities is

enhanced since the optimum land use is attained. The most common intercropping

strategy includes planting of a short crop with a tall crop and a shallow-rooted crop

with a deep-rooted crop. This strategy eliminates excessive impact of sunlight,

space, water, and nutrients on plants. Efficient selection of intercropping leads to

other agronomic benefits; for instance, soil nutrient management is attained leading

to lower costs of agricultural production.

2.3.1.5 Agro-Forestry

Agro-forestry is an integrated approach where interactive benefits of combining

shrubs and trees with livestock/crops are undertaken. It is considered an

achievement in the modern agriculture rapidly taking course on the global platform.

Agro-forestry borrows from forestry and agricultural technologies techniques of

making optimum and sustainable use of the available land. By undertaking agro-

forestry, more profitable, diverse, sustainable and productive land-use systems are

attained due to the strong economic and ecological interaction between woody and

noon-woody components (Dan-Azumi, 2010). In the non-timber forest production, the

science of agro-forestry ensures that shrubs and trees are intentionally used in

agricultural systems.

In addition, careful selection of the tree species is undertaken to provoke effective

management of the crops and trees (Berthelot, 2006). This farming practice

eliminated negative consequences of the others and ensures optimum production,

efficiency, and profitability of the agricultural activity. Besides economic benefits, the

practice of agro-forestry produces a positive ecological impact including the

enhancement of biodiversity and ecosystem management. Since agro-forestry

incorporates several plant species in a given land area and creates a complex

habitat, it maintains the ecosystem through supporting insects, birds, and other

animals. In the context of the climate change issue, agro-forestry is also beneficial

since it contributes to the regulation of carbon circulation (Gardner et al., 2007).
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2.3.1.6 Silvo-Pasture

Silvo-pasture is a form of agricultural systems that combines livestock grazing on

pastures or forage crops in actively managed shrub crops. The commonly

incorporated livestock in this form of farming systems includes goats, cattle, and

sheep. This practice is widespread and common in many nations where it is applied

to agricultural activates on both public and private land. For instance, British

Columbia has been practicing silvo-pasture where sheep grazing is adopted for

management of young forest plantations (Turner and Brush, 2007). This form of

farming has been acknowledged for its ability to facilitate agricultural productivity as

well as environmental development and sustainability.

2.3.1.7 Integrated Riparian Management

This practice entails well-managed forests and shrub belts in regions bordering

streams, water lands, and rivers. This form of farming systems is a modern

phenomenon that is rapidly gaining roots in different parts of the globe including

America, Asia, and Europe as well as parts of Africa. According to Roetter et al

(2008), integrated riparian management is used for enhancing and protecting riparian

and aquatic resources. In addition, it is also useful in production of timber and timber

products, and the generation of income as well. The practice includes employment of

a wide variety of shrub and tree species to utilize all the present environmental

opportunities and conditions. It has also been noted that this form of agricultural

systems enhances agricultural productivity and environmental sustainability (Dan-

Azumi, 2010).

2.3.1.8 Irrigation Farming

Irrigation farming is defined as the science of artificially applying water to soil for plant

growth; it is an old practice being currently adopted in many parts of the globe.

Irrigation farming is appropriate of dry areas where it is used to assist crops and

maintain landscapes and re-vegetation. The practice is also applied in different

regions for suppressing weeds alongside with protecting plants against frost. Thus,

irrigation farming is adopted to complement the limitations of the rain-fed agriculture

in dry land areas and to add substantial value to agriculture production (Liangzhi et

al., 2011). Over 689 million acres of agricultural land has been identified to be under

irrigation infrastructure in the year 2000. Nevertheless, the spread of irrigation

agriculture is not uniform across the globe; it comprises 17% in Asia, 9% – in

America, 5% – in Europe, and 1% – in Africa. The major crops grown under irrigation

include rice, wheat, vegetables, maize, and sugarcane. Irrigation agriculture is

19



exercised in varied forms such as drip irrigation, sprinkle irrigation, canter pivot,

wheel line irrigation, and flood irrigation (van Huis et al., 2007).

2.3.2 Types of Agricultural Systems in Africa

Despite the developments and revolutions that took place in agriculture before the

21st century, Africa has always been dragging backwards. This evidence for it is

agricultural systems adopted in the African nations; most of them are considered to

be poor traditional methods of farming. This discrepancy with modern advancements

of agriculture has been the main cause of low agricultural productivity and profitability

in Africa (Moran, 2003). Thus, it is possible to conclude that Africa has not fully

developed in terms of agriculture due to the lack of modern technology and practice

of old farming methods. The main agricultural systems and technologies practiced in

Africa include shifting cultivation, monoculture, multiple cropping, mixes crop and

livestock farming, agro-forestry, and irrigation agriculture (Buah et al., 2011).

Shifting cultivation in Africa has been evident in many nations following the large

chunks of land; the practice is applied to growing food crops like maize, beans,

cassava, potatoes, sorghum, and millet. However, it has been witnessed that the

overall output of shifting cultivation has not been satisfactory due to the

underutilization of the available land. The method of monoculture has been in use

since the colonial period, but it is not fully adopted in all regions because of various

economic, political, cultural, and environmental factors (Teweldemedhin and

Schalkwyk, 2010). Most of the African states lack capital and technological know-how

necessary for the engagement of this form of farming; thus, monoculture activities in

Africa are mostly conducted by foreigners or large organizations, but not native

individuals. The practice of multiple cropping is more spread, since it is present in all

nations. This method is applied to a small-scale production basically for domestic

use; its main output is perennial cereals. The adoption of multiple cropping in Africa

is considered inefficient due to the usage of traditional technology in farm

management. Poor soil management techniques, harvesting and storage measures

lead to great losses and environmental degradation (Moran, 2003).

Mixed crop and livestock farming is extensively practiced in rural Africa in densely

populated areas due to the inadequacy of potential farming land. In this method, few

livestock are domesticated in the farming land while small portions of the land are left

for crop farming. Sheep, goats, pigs, and cattle are domesticated together with the

farming of various crops like maize, beans, sorghum, and millet. Though this form of
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farming has been a great source of income and agricultural products for sustaining

life, it has not been optimally exploited because of the lack of adequate knowledge,

government support, and capital. The practice of agro-forestry is a new form of

farming taking course in Africa (Tambi et al., 2004). Since this method involves the

integration of non-timber trees with livestock and trees, it is widely adopted in the

suburban areas and the developed rural areas. This is usually adopted by families

with greater exposure as well as those receiving government support are. Although

agro-forestry is a way to enhance agricultural production and protection of the

environment, this practice is not really appropriate for the African Region where costs

on wood fuel and timber required for the construction exceed that from the harvest

from the forests (Teweldemedhin and Schalkwyk, 2010).

Irrigation agriculture in Africa has been an ancient phenomenon dating back to the

ancient civilization in Egypt. The period of African colonization also led to tremendous

developments in irrigation agriculture. This practice produces a significant impact on

supplementing rain-fed agriculture leading to sustainable utilization of otherwise

useless land Thus, besides the usage of dry lands of the African region, irrigation

contributes to food production; the corps grown under this practice include wheat,

sugarcane, cotton, pyrethrum, maize, and vegetables. Both large-scale and small-

scale irrigation farming has been evident in most regions of Africa. However, the

irrigation agriculture has not been optimally exploited in Africa due to the inadequacy

of technological know-how, economic challenges, cultural philosophy, and lack of

government support required for the construction and maintenance of varied dams,

boreholes, and river water (Liangzhi et al., 20011). This limitation of the development

of the main sources for irrigation practice has been the major reason for the

continuous food shortages, unable to be supplemented by irrigation agriculture. More

than 80% of the African soil is arid or semi-arid making it unfit for rain-fed agriculture;

the fact that only 1% of the irrigated land in the world lies in Africa proves the

reluctance of the African states to adopt irrigation agriculture (Tambi et.al., 2004).

2.3.2.1 Subsistence Farming

Subsistence farming is a commonly practiced agricultural system in Africa. Scholars

consider it to be a way of life in Africa. Subsistence farming is estimated to be

practiced by over 80 per cent of the population, especially in rural areas due to such

circumstances as non-employment, low industrial activity, and urbanization. The

other reason for practicing subsistence farming is population overwhelming (Eicher

and Staatz, 2003). Lack of agricultural land as studies show that the majority of the
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rural families in Africa possess a minimum of two acres makes subsistence farming

the most appropriate and spread practice (Gardener et al., 2007). In this method, the

population cultivates crops and rears animals for purposes of domestic consumption.

The output of subsistence farming includes crops such as maize, beans, millet,

cassava, yams, and bananas and animals such as goats, sheep, cattle, pigs, and

poultry (Sebopetji and Belete, 2009).

2.3.2.2 Commercial Farming

Commercial farming presupposes a large-scale production of crops and animals with

the purpose of generating profits; thus, it is applied to large acreage of land. This

method of farming has been developed in Africa and is rather popular among

stakeholders and the population in the region due to its opportunities for income and

employment entry because of increased agricultural activities. Commercial farming

output includes crops such as wheat, tea, coffee, banana, cotton, maize, sugarcane,

rubber, and cashew (Lutz, 2001). The livestock production comprises cattle, pigs,

sheep, and goats. The production costs of commercial farming are low because of

the decreased use of machinery and technology in agricultural processes (Roetter et

al., 2008). This characteristic trait of African commercial farming suppresses

government economy through reducing employment opportunities.

Research indicates that Africa is not the main investor of commercial agriculture per

se, since other companies from Asia, Brazil, Australia, and Argentina enhance the

practice (Lutz, 2001). It occurs due to a large number of agricultural firms in different

parts of the African region; both food and biofuel production are undertaken in African

soils and run by foreign bodies. Colonial farmers also practice extensive and

intensive commercial farming in Africa. Active participation of foreigners in African

agriculture does not arouse support or appreciation among the population; thus,

constant attacks on foreign investors in the agricultural sector inhibit the development

of commercial agriculture in the region. In addition, contingent political instability of

the African region has led to mass destruction of the agricultural products. As a

result, native farmers experience great losses in the production that de-motivates

them from engaging in commercial farming (Joshi et al., 2011).

One more factor preventing proper development of commercial agriculture in Africa

has been lack of government support to large-scale farmers as argued by (Manyong

et al., 2009). Unlike western nations that subsidize agriculture through adopting

favourable trade policies, African nations are reluctant to take a western example.
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Odoemenem (2010) claimed that agriculture in Africa remains unprofitable due to the

unfair competition from foreign farmers; importation of cheap and high qualitative

agricultural products from developed nations creates unfavourable condition for the

local production. Consequently, local farmers are forced to reduce prices on their

products, which lead to high losses and leave of the practice. According to

Teweldemedhin and Schalkwyk (2010), the endless political instability and civil wars

in most of the African states is a result of government irresponsibility and lack of

commitment.

Commercial farming in Africa has faced various challenges that led to a series of

calamities making it unsustainable. Poverty has been identified as the main factor

leading to the slow development of commercial farming (Pauw and Thurlow, 2011).

Due to the high capital requirements of commercial farming, most of the African

communities find it impossible to engage in the practice. Lack of support and

empowerment from the government provokes additional obstacles to the expansion

of commercial agriculture. High population increase has been a serious threat and

barrier to commercial agriculture, since the rapid growth of African population

reduces potential agricultural land size (Francis, 2003). In addition, commercial

farming causes the excessive use of agrochemicals in forms of pesticides and

insecticides to protect the crops. The application of inorganic fertilizers served to

improve soil nutrients is unsustainable for the environment and is a serious agent for

soil and water pollution. Moreover, commercial agriculture leads to unsustainable

irrigation that results in exploitation of river water and underground water and

damages the environment (Otieno et al., 2009).

2.3.2.3 Organic Farming

In this method of farming, the techniques used to maintain quality crop yields are

checked on the issue of annihilating natural environment or the communities that live

around (Genius, et al., 2006). Thus, organic farmers use animal manures and crop

wastes in a bid to maintain adequate soil structure and fertility; other methods include

cultivation of soil at the appropriate period, crop rotation, and mulching among others

(Omotayo and Chukwuka, 2009). In order to control pests and diseases, farmers use

environment-friendly techniques such as adoption of resistant crops, strategic crop

rotation among others. In addition, they exercise the use of water resources in an

appropriate manner, and satisfactory methods of animal husbandry (Francis, 2009).

Therefore, organic farming comprises traditional methods together with modern

scientific knowledge aimed at maintaining nature resources. Having adopted all the
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knowledge, procedures, and materials related to productive operation of nature

opportunities, organic farmers manage to keep a healthy balance between nature

and farming (Chuku and Okoye, 2009).

The main elements of organic agriculture include crop diversity, soil management,

weed management, control of other farm organisms, and genetic modification. Crop

diversity is a distinctive feature of organic farming where mass production of crops in

one location is undertaken. The adoption of poly-culture with the plantation of

multiple crops ensures support of beneficial soil microorganisms, insects, and other

factors that make farm production healthy and useful (Fossel, 2009). The

management of soil is efficiently undertaken through green manure and crop rotation

to restore soil nutrients and minerals like phosphorous, nitrogen, and potassium. The

use of legumes to fix nitrogen also represents the key phenomenon in crop rotation,

and an integrated component of sustainable soil management.

Weed management in organic farming is performed through suppression rather than

elimination; thus, weeds are allowed to compete with crops in a manageable manner

(Francis, 2009). Cultural, mechanical, physical, and biological tactics are adopted in

the management of weed. Some of the mechanical methods used in managing weed

include mulching, cutting, tillage, and cultivation. Therefore, this strategy of fighting

weeds in organic farming eliminates adverse effects produced by agrochemicals in

other practices (Chuku and Okoye, 2009). The practice of organic farming also

exercises the integrated pest management like crop rotation, selection of pest

resistant crops, sanitation, and poly-cultures. All these methods are environmentally

friendly and effective in controlling varied organisms affecting crops such as mites,

insects, bacteria, nematodes, and fungi (Fossel, 2009). Organic farming strongly

relies on the use of genetic modified organisms. In this regard, indigenous crop and

animal breeds are adopted due to the numerous hazards arising from GM organisms

to the biodiversity and human species (Omotayo and Chukwuka, 2009).

2.3.2.4 Agricultural Systems and Farming Methods in Nigeria.

Agriculture in Nigeria has not been fully developed despite the adoption of different

farming methods and systems. According to Aruleba and Ajayi (2010), agriculture is

a major component of the economy in Nigeria; it employs more than 70% of the

population, and contributes 32% to GDP. The agricultural sector in Nigeria has

encountered numerous milestones over the last century. In this regard,

commercialization of agriculture has been in a constant encroachment into the
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country’s agriculture. Aruleba and Ajayi (2010) put forward that the commercialization

of agriculture in Nigeria is currently transforming the whole sector; thus, medium,

small, and large-scale levels of agriculture are gradually changed. Nevertheless, the

country’s agricultural sector faces numerous challenges ranging from poor farming

methods to diversion to biofuel production.

According to Goodness and Mungatana (2010), Nigeria is very blessed in terms of

agriculture, since 80% of the land is cultivable. In this regard, over 82 million hectares

of the overall land in the country of 91 million hectares are arable. This amount of

land is not similar to many African nations that are either arid or semi-arid. This

phenomenon has provided numerous agricultural opportunities for the population of

Nigeria. However, only 42% of the arable land is farmed, which demonstrates the

underutilization of the land (Aruleba and Ajayi, 2010). Among other climate

advantages of Nigeria, there are good rainfall rates and rich soil that create a variety

of opportunities in the context of agriculture. The temperatures around the year have

also been identified as favourable, since it is normally warm. Therefore, agricultural

production of Nigeria is quite varied and rich, as demonstrated in the table 1 below.

Table 1
Agricultural Products in Nigeria

Food Crops Cash crops Forests Live stock Fisheries

Beans

Cashew nuts

Cassava

Cocoa

Groundnuts

Maize

Melon

Millet

Palm oil

Plantains

Rice

Sorghum

Yams

Beniseed

Cashew nuts

Cocoa

Cotton

Groundnuts

Gum arabic

Kolanut

Palm kernels

Rubber

Soybean

Yams

Abora

Afara

Black afara

Camwood

Ebony

Ekki

Iroko

Mahogany

Nigerian walnut

Obeche

Opepe

Sapele

Teak

Cattle

Donkey

Duck

Geese

Goat

Chicken

Guinea fowls

Pigeon

Pigs

Sheep

Turkey

Cat fish

Crabs

Croaker

Grunters

Moon fish

Ray

Shark

Shiny nose

Shrimps

Sole

Spade

Thread fin

Source: Aruleba and Ajayi (2010)
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Aruleba and Ajayi (2010) asserted that agricultural holdings in Nigeria area are

scattered all over. Small-scale farming is the most spread practice, while extensive

farming is not fully adopted. It has been realized that farming in Nigeria widely rely on

simple tools and equipment with little usage of heavy machinery or technological

implements in undertaking agriculture. In spite of appropriate natural resources,

agriculture in Nigeria has been mostly neglected for a long period, which results in

the current devastating situation. The government and people have not embraced

agriculture; it has been evident through the laxity in incorporating modern technology

into agriculture. Large arable land remains uncultivated, and the little amount thereof

cultivated is only operated with the use of traditional methods (Goodness and

Mungatana, 2010). For instance, shifting cultivation has been the main agricultural

system; thus, land is used and left for some time to recover before being cultivated

again. As a result, the levels of output from this farming system remain far much

below the potential of the land.

Despite the fact that Nigeria is well-endowed by agricultural resources, it is presently

facing severe crisis in the agricultural sector. Lawal et al (2010) argued that Nigeria is

un-self-sufficient in terms of food production in the recent days. This inefficiency of

agricultural production is caused by the lack of advancement of modern technology

applied to the process. Small capital prevents Nigerian farmers from the purchase of

heavy machinery and other technological gadgets aimed to reduce production costs,

and to increase effectiveness.

In addition, agriculture in Nigeria experiences lack in the use of agrochemicals like

pesticides, insecticides, and fertilizers. This factor also contributes to increasing

damages and losses faced by agriculture in Nigeria. This technological regression

has significantly contributed to low levels of agricultural activity in the country

(Aruleba and Ajayi, 2010). This poor agricultural condition is also worsened by the

Nigerian civil wars between communities with different political and religious

ideologies. This is evident through the civil wars. For instance, Muslims and

Christians have been engaged in a series of wars over the years, which resulted in

the destruction of property and fleeing of people from their land. This situation further

jeopardizes agriculture because huge chunks of land are left idle (Havnevik, 2011).

The diversion to biofuel production has also made its contribution to the poor

agricultural situation in the country.
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The growth of fossil fuel industry has negatively impacted agriculture in Nigeria.

Today, a significant proportion of Nigeria is dependent on the oil industry. Many

people have abandoned agriculture and moved to the fossil fuel industry due to the

high returns (Aruleba and Ajayi, 2010). Hence, the crisis of global fossil fuel has

widely induced Nigerians to focus on the production of feedstock for enhancing the

production of biofuels. There is sound evidence of this tendency in the country

nowadays. Instead of encouraging agricultural activities, the government has

launched an initiative offering substantial support to the production of biofuels. As a

result, significant chunks of land are at present put under the farming of jastropha

and other feedstock like soybeans aimed at supporting the biofuel production in the

country (Goodness and Mungatana, 2010). In the contexts of agriculture and food

production in agriculture, biofuel production has put immense pressure on the

agricultural land. Therefore, the national acreage prescribed for food production has

been substantially reduced.

2.3.2.5 Agricultural Systems and Farming Methods in Niger.

Agriculture has been the primary economic activity in Niger over the years and more

than 95% of the country’s 13 million population participate in agriculture. The main

form of agriculture in Niger is subsistence agriculture, since most of the agricultural

commodities are made for the domestic use. They include food crops like maize,

millet, sorghum, yams, and cassava, and livestock products like meat, chicken, milk,

and eggs. Jacobs (2003) stated that Niger in the 1970s and early 80’s was self-

sufficient in terms of food production due to the combined efforts made by the

government and private sector. It is essential to take into consideration that

agriculture in Niger is dependent on the internal markets, export of raw commodities,

and reliance on subsistence agriculture.

However, currently, a high proportion of the land is not cultivated and only less than

15% of the land is under agriculture. Niger’s agricultural sector faces numerous

challenges leading to low levels of agricultural output. Since the year 1995, Niger has

not been receiving plenty of rainfall which could have boosted boosting agriculture

(Love et al., 2006). This lack of water resources has slowed down agricultural

productivity by over 64%. And also, the concept of off-season farming has not been

adequately adopted across the country. It has not been used to supplement rain-fed

agriculture, which could enhance food production. In addition, irrigation has also not

been widely adopted in Niger due. Food security in the country is now at an alarming
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rate with over 65% of the population facing great food shortage which threatens their

existence according tot the Food and Agriculture Organization report in early 2012.

As in many other Sahel countries in African, the agricultural sector in Niger is a

currently experience a lot of obstacles preventing its proper development. Among the

most significant challenges, there is poor technological know-how and environmental

factors. Like most African nations, the state of technology in Niger is not admirable. It

is demonstrated by the use of traditional farming tools and equipment; human labour

and animal labour are also widely used in executing agriculture activities. Traditional

methods of fighting farm insects and diseases and improving soil fertility are

exercised instead of advancement of modern technology. Food processing methods

are also of a traditional nature, contributing to high levels of damage and loss

(Nissanke, 2009). The major environmental challenge is harsh climate conditions of

the Sahara desert, occupying a significant portion of the potential agricultural land.

As a result, most of the Niger’s land is uncultivable, while only left 12% of the land is

appropriate for agriculture. Overall climatic conditions in Nigeria are unfavourable for

agriculture due to the small amounts of annual rainfall received by the country. The

temperature scales of the country are very high with many regions remaining hot

throughout the year.

2.3.3 Strategies to Support Smallholder and Large-Scale Agriculture in Africa

The optimal benefit from agriculture in the African region may be achieved through

comprehensive and urgent restructuring and policymaking in the agricultural sector.

The governments and foreign investors should show commitment in supporting

smallholder and large-scale agriculture to overcome economic, environmental, and

technological challenges (Morris, 2004). The key strategies for supporting

smallholder and large-scale agriculture in Africa include the provision of loans and

subsidies, training, and policymaking. Agricultural loans to farmers are of a great

importance in promoting agricultural activities; most of the small-scale and large-

scale farmers faced serious financial constraints that bar them from acquiring the

needed farming inputs (Sebopetji and Belete, 2009). Through the provision of

agricultural loans, the farmers will be able to easily get various inputs and machinery,

thus engaging in efficient and profitable farming. Eicher and Staatz (2003) noted that

the African farmers encounter many losses due to the lack of capital to conduct

various tasks like economical tillage, planting, harvesting, and storage practices.

Control of pests and disease on crops and livestock has also been a challenge

caused by the absence of the necessary financial resources.
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The concept of agricultural practice in Africa is very expensive in comparison to the

western nations due to poor technologies and high expenditures on importing farm

equipment (Vallely, (2008). Therefore, the African governments should subsidize

agricultural sector through favourable tariffs and other economic policies. One more

important aspect for consideration is a long-term ignorance of most of the African

communities in terms of agricultural production. Thus, many large-scale and small-

scale farmers are not able to undertake effective farming practices developed in the

field. Therefore, it is essential for governments to set up comprehensive training and

support programs that will empower farmers with skills and knowledge of the recent

advancements in the agricultural sector (Sebopetji and Belete, 2009). Poor

government structures and policies related to agriculture have also been serious

obstacles faced by farmers in Africa. For instance, the issue of land policy and trade

policies is a key factor inhibiting sustainable and profitable agriculture. Thus, it is

considerable to review government policies concerning the agricultural sector to

create a favourable environment and to protect farmers (Roetter et al., 2008).

2.3.3.1 Need for Improved Tropical Crops and Agricultural Systems in Africa

The analysis of the agricultural setup in Africa has revealed a devastating situation

and high level of inefficiency; due to numerous challenges from environmental to

economic ones, the entire agricultural sector remains unsustainable and unprofitable

(Lutz, 2001). Poor environment is considered the major obstacle for agriculture in

Africa since unfavourable climatic conditions do not support the domestication of

animals and growing of different crops. Since most of the African nations rely on the

tropics characterized by hot and dry climates, it is considerable to focus on tropical

crops like wheat, cassavas, sorghum, millet, and cotton that stand a better chance to

survive in African land. According to Wilcox (2008), the adoption of tropical crops in

Africa will enhance food production and counter the most evident food shortages.

The reliance of tropical crops growing is likely to solve the problems of African

nations, and to enhance sustainable development of agriculture and economy in

general. In addition, it is critical to review the agricultural sector on the issue of

unsustainable agricultural systems to be turned in sustainable forms of farming

(Monchi Lio, 2008). For instance, shifting cultivation should be de-emphasize due to

its inefficiency in food production, while irrigation farming should be emphasized. This

strategy will help in putting more land into use, complementing rain-fed agriculture,

and increasing food production. Subsistence farming should also be gradually

change to commercial farming to surplus production, and to enhance food security
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and economic development to facilitate job creation and poverty alleviation (Francis,

2003).

2.4 Agricultural Policy and Trade across the World

Today, globalization, technological growth, and market liberalization continue to

affect many processes in the world. The agricultural sector has also been influenced

by these trends leading to substantial developments and transformations (Joshi et

al., 2011). The need for enhancing efficiency and sustainability in the agricultural

sector has been a vital element in the development of policymaking. Agricultural

policy refers to a set of laws concerning agriculture and foreign importation of

agricultural products. The imposition of agricultural policies has been affected by the

desire to attain specific objectives for the benefit of people, and to facilitate efficiency

in the agricultural market (Dewbre, 2006). The major agricultural policy outcomes

include price stability, proper land use, steady supply, product selection, as well as

employment.

Unlike other commercial products, the trade of agricultural commodities is handled

with a great concern. This is evident through various policies and trade structures

that guide the trade of agricultural products. The issues of tariffs, subsidies, and trade

barriers on agricultural trade have been adequately addressed at global level. This is

aimed at o ensuring fair competition and increased production in the sector both in

developing and developed nations. The Agreement on Agriculture (AOA) and the

exemption from GATT (General Agreement on Tariffs and Trade) are tangible

developments that have been realized in the agricultural trade police. These

agreements and negotiations are aimed at reforming world trade in agriculture as

well as enhancing efficiency in the sector. In addition, numerous changes have been

administered to AOA and GATT to increase market access for agricultural products,

and to facilitate the reduction of domestic support (Katungi et at., 2011). It was done

on the aspects of quotas and subsidies that were perceived to trigger prices leading

to unfair competition (Joshi et al., 2011).

According to Dewbre (2006), the formulation and implementation of agricultural

policies and regulations has been influenced by the numerous challenges faced by

the agricultural sector. To begin with, severe marketing and consumer taste

challenges have been in prevalence for years. Nenci and Pkttobelli (2008) put

forward that the marketing of agricultural products has been faced by great

controversy based on the advancement of globalization and liberalization of markets.
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In this case, agricultural producers in developing countries are faced with

tremendous competition from those developed nations. This is in relation to

differences in technology, political issues as well as government support. Thus,

agricultural policies are required to ensure efficiency and fairness in marketing of

agricultural products in the context of local and international trades. Therefore,

international policies should cover three interdependent aspects to create a positive

competitive environment, and to enhance agricultural development – policy of

diversification of farm households, rural economy and land use policies, and policies

on biosecurity. Policy on diversification of farm households concerns the

enhancement of incentives and the alleviation of barriers to effective agriculture such

as trade barriers, transport, and technological know-how. Rural economy and land

use policies include the issue of urbanization, government intervention in land

ownership, and tenure systems to utilize the available land to the fullest extent.

Policies on bio-security presuppose the adoption of agricultural techniques aimed at

maintaining biodiversity and natural resources.

2.4.1 Role of Global Trade Institutions on Agricultural Policy and Trade

The 21st century has been characterized by overwhelmingly high commercial activity

in all sectors including the agricultural one. The concepts of globalization and

liberalization of markets have been the key aspects contributing to the high

commercial activity on the global scene (Swinbank, 2010). The issues of unfair

competition and irregularities in the global trade have been dominant over the years.

As put forward by Roetter et at (2008) the developing countries have been at a great

threat due to the severe competition and pressure from the developing world. Based

on this situation, there has been a joint effort by the international community to set up

structures and policies that guide global trade and agriculture (Dorosh et al., 2009).

The sound evidence in this field is the work of global trade institutions like the World

Trade Organization (WTO), the World Bank, and IMF aimed at ensuring fairness in

global trade.

Despite their seeming preference of the developed nations, the initial objective of

these organizations is to create a favourable playground for doing business

(Stockbridge, 2007). For the sake of it, global trade institutions have focused on the

issues of trade barriers and technical barriers through providing equal opportunities

to all nations for participation in the global market. The work of the WTO has been

the most visible in agricultural trade markets and policy issues concerning

agriculture, since it has been constantly engaged in practices and policy restructuring
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to ensure efficiency and fair competition in the sector (Karapinar and Haberli, 2010).

Therefore, the WTO has adopted various agreements and policies guiding

agricultural trade and established structures and reforms in the agricultural sector

that are market-oriented. Through these reforms, security and predictability for

exporting and importing countries has been enhanced increasing fairness and

competitiveness in agricultural trade (Gilbert, 2010). The key agreements and

provisions of WTO on agriculture include market access, domestic support, and

export subsidies. Therefore, the role of agricultural agencies and institutions on

agricultural policy and trade include ensuring sustainability in the development of the

agricultural sector, diversification of agricultural activities, smooth and fair trade, fair

competition, promotion of trade, and prevention of possible exploitation (Swinbank,

2010).

2.4.2 The Politics of Agricultural Subsidies

A subsidy refers to a reduction in taxes imposed by the government on certain

commodities with intentions to increase its consumption or encourage investors to

invest in a particular sector. The concept of subsidy in the agricultural sector is very

controversial concerning its influence in the entire agricultural sector and unlike in

other sectors, the agriculture sector is treated exclusively, whereby governments

offer numerous financial supports. This is usually induced by the need to increase

food production and security as well as enhance agricultural exports (Anderson,

2009). This is usually aimed at influencing the cost and supply of such commodities

in the domestic and foreign markets. Nevertheless, the issue of subsidy is not warmly

welcome in recent days among different nations. This is attributed to the unfairness it

brings to the global market as well as the high expenses it posses to the concerned

governments. The politics concerning the issue of subsidy is witnessed through the

policy restructuring by WTO and FAO. These institutions have widely condemned the

concept of agricultural subsidy. In response to the phenomenon, the WTO and FAO

have urged for the scraping of agricultural and export subsidy (Karapinar and Haberli,

2010; FAO, 2008). In the case of developed nations a subsidy reduction of 36% is

required while 24% reduction is expected from developed nations (Swinbank, 2010).

This is however executed in annual instalments. The issue has bee raised following

the controversies facing agricultural markets, whereby a high sense of unfair

competition and dumping of commodities is witnessed (Ingco and Nash, 2010).

In recent days, the developing countries have been opposing the extravagant

subsidy offered in the developed nations. This is accused of causing unfair
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competition of agricultural products in the global markets. As put forward by Daniel

and Kilkenny (2009), subsidising agricultural products leads to the lowering of the

final prices of the products. This usually comes as a competitive advantage to the

farmers in the developed nations as compared to those from the developing world.

As a result of these phenomenons, agricultural products from the developing nations

are not in a position to compete perfectly with those from developing nations

(Stockbridge, 2007). This is so because of the price and quality differences, where in

this case products from developed nations are at lower prices and higher quality

(Fischer, 2010). Based on this phenomenon, unfair competition arises thus

increasing the negative politics concerning agricultural subsidy. On the other hand,

the politics on agricultural subsidy is strongly influenced by the increased expenditure

on the governments. Support on agriculture has been termed as very costly as

compared to support on other sectors like industry. For instance, the US is identified

to be spending more than $20 billion annually to farmers (Josling, 2003). This is a

very high expense thus puts unnecessary pressure on the treasury. The European

Union has also been identified to spend over 39 billion pounds in the year 2010 on

agricultural subsidy (Strauss et al, 2010). This extravagant spending in agriculture is

what is adding on to the negative politics regarding agricultural subsidy (Naylor and

Falcon, 2010).

2.4.3 The Wider Context of America’s Agricultural Policy

The American government has given considerable attention on agriculture within

many years. According to Dorosh et al (2009), the US policy is targeted at protection

of agriculture through developing strategies aimed at ensuring efficiency and optimal

productivity. The evidence of such government concern is seen in the constitution

prescribing agricultural lobby groups to give adequate consideration in accessing

policy process. The issue of subsidizing agriculture has been outstanding in the US

government; the agricultural policies and regulations have been in existence since

the dawn of the US history, and more so after the Great Depression in 1922. The

main goal of US agricultural policy is to promote the agricultural industry for the

public good and to create export surplus in agricultural commodities. Nevertheless,

the agricultural policy of the US on agriculture is termed to be of more harm than

good due to the overproduction of agricultural commodities that destabilize

agricultural sector outside the US (Josling, 2003).

This phenomenon only benefits a few big agribusinesses at the expense of small

farmers. An inhumane and inefficient business practice also arises as a result of the
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agricultural policies. With the advancement in globalization, the US policy on

agriculture receives substantial pressure both internally and from the outside

community. It has led to the review of the agricultural policy, and formulation of other

sustainable policies (Anderson, 2009). One of the vital policies established in recent

days is the Income Eligibility Cap Reduction aimed at reducing the market

discrimination and deadweight loss in agricultural subsidy. Thus, the US tends to

reduce income eligibility cap on subsidy. However, the US has also been identified to

be in a vigorous move in deregulation of the farm industry to end subsidy on

agriculture, and to ensure establishment of free market environment for agricultural

activities (Dorosh et al., 2009).

2.4.3.1 African Agriculture in the Context of American Agricultural Policy

The agricultural policy adopted by the US has widely affected the global agricultural

sector, notably the African agricultural sector. The policy of extensive subsidies on

agriculture in the US has contributed to overproduction of agricultural commodities

that led to agriculture prices going too low, thus making farmers to stay out of

business (Josling, 2003). Consequently, agricultural exports from the US have

become very cheap, creating unfair competition on highly priced local commodities in

African nations. As a result, local agricultural production has been found unable to

compete with the USA import such as US rice, wheat, corn, tobacco, peanut, and

dairy products lower priced in contrast to local ones (Baiphethi et al., 2009). Hence,

African consumers have abandoned the concentration on local products to those

imported from the US that adversely affected agriculture in Africa.

In order to enhance the national agriculture, African governments have given

adequate consideration to the issue of agricultural subsidy. Thus, high budgetary

allocation has been prescribed for the agricultural sector to support direct and indirect

subsidy (Pali et al, 2011). Recently, regular incentives have been provided to farmers

in an effort to boost agriculture; as a result, the cost of agriculture in Africa is rapidly

being reduced. In addition, on the example of the American agricultural policy,

African community has taken much effort in formulation of favourable agricultural

trade policy. For instance, the creation of foreign trade barriers to protect local

farmers is currently being adopted in most of African nations. Besides, many African

nations have raised tariffs on importation of agricultural products and reduced tariffs

on exportation of the products. This activity ensures protection of local agricultural

producers, their perfect competition on agricultural market, and reduction of

government spending on agriculture (Baiphethi et al., 2009).

34



2.4.4 China’s Growing Presence in the International Agricultural Arena

Over the years, China has been a key player in the world’s agriculture; its agricultural

sector employs over 300 million farmers. Besides, China has been ranked the 1st in

the world farm output; the country has embarked on the production of wheat, rice,

millet, sorghum, tea, pork, barley, fish, potatoes, cotton, and oilseed (Deal and

Current, 2009). The country has recently demonstrated an increased presence in the

international agricultural arena (Joshi et al., 2011). Overwhelming exports coming

from China find a ready market in America, Europe, Africa, and other parts of Asia.

The increased presence of China on the international agricultural arena is a result of

various factors starting from government policies and support to farmers to policy

regulations on agriculture. Some of these policies and support comes in form of

subsidy, access to finance, availability and affordability of agricultural implements

and fertilizers, among others. Adoption of modern technology in farming has also

been of great importance in facilitating agriculture in China (Deal and Current, 2009).

The presence of cheap and adequate labour (due to the large population of over 1.6

billion people) and market accompanied by environmentally friendly farming methods

has also influenced the boost of agriculture in China (Dorosh et al., 2009). Thus, it is

considerable for the African community to take the agricultural experience of China

as an example.

2.5 Agricultural Commodity Market

The agricultural sector is represented by a wide diversity of products. Some of these

commodities include foods like milk, cattle meat, pork, fish, tomatoes wheat, millet,

sugar, sorghum, maize, and bananas (Hallam, 2009). Non-food commodities in

agriculture include wool, cotton, and pyrethrum. One more component of agriculture

is the production of biofuels like biodiesel, methane, and ethanol. The entire range of

agricultural products is of great importance and use in both developed and

developing nations. Like any other commercial commodity, agricultural commodities

also fetch market in both local and international arenas. In recent days, the issues of

market liberalization and globalization have led to the provision of a ready market for

agricultural commodities in foreign markets. Aulerich et al (2009) put forward that

globalization and liberalization of markets has provoked the increased activity on the

global platform; thus, export and import trade has been in rise as well. Agricultural

commodities frequently found their markets across borders due to the aspects of

specialization advantage when some nations involve in the production of specific

products (Katungi et at., 2011). This agricultural specification is determined by
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various factors like climate, culture, economic orientation, and technological know-

how.

Agricultural commodities have been identified as the key economic drivers for the

producing nations, since leading exporting nations of different commodities get a lot

of foreign income. The international trade practice serves to settle trade expenses

and to balance trade deficits. Thus, the trade of agricultural commodities leads to

economic development and employment that, in their turn, reduce poverty rates and

improve the per capita income. Therefore, countries with a deficit in the production of

agricultural commodities have been identified as facing serious economic challenges.

The major obstacle is considered to be production expenditures of agricultural

commodities provoking deficit in the balance of payments (Hallam, 2009). Hence, the

growth and sustainability of the economy has been strongly associated with the level

of producing agricultural commodities. It is essential to take into account that food

products are the most sensitive to damages and loss in comparison with the other

agricultural commodities due to their vulnerability in sustaining human existence and

sustainability.

2.5.1 Structure of the World Agricultural Commodity Market

Like any other commercial commodity market, perfect competition has taken place in

the agricultural sector. Over the years, the agricultural commodities market has been

guided by the forces of supply and demand (Aulerich et al., 2009). Little or no

government effort has been taken to regulate prices on agricultural commodities.

Though some countries have micro policies and structures to control prices on food

products, the overall concept of agricultural commodity market has been based on

the aspects of perfect competition. The price is dependent on the prevailing supply

and demand among other factors of the competitive market. The issues of

globalization and liberalization of markets has also played a vital role in influencing

the agricultural commodity market (International Assessment of Agricultural

Knowledge, Science, and Technology Development (IAASTD), 2009). Thus, people

are able to move agricultural commodities from one corner of the globe to other ones,

which ensure free competition in the marketing of agricultural commodities.

In recent days, the structure of agricultural commodities has been identified to be

increasingly changing. Hallam (2009) claimed that the perfect competition framework

of the agricultural commodity market is currently changed in fundamental ways. The

issue of specialization and concentration at one or more stages of the value chain
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causes substantial changes in the market orientation of agricultural products. The

increased competition has provoked the emergence of monopolies and exclusions of

less competitive players. In addition, product diversity has significantly increased;

severe competition has also positively affected the quality of the production proposed

(International Assessment of Agricultural Knowledge, Science, and Technology

Development (IAASTD), 2009).

Government involvement in agricultural trade is of great importance in terms of

influencing the orientation of the agricultural commodity market. Many governments

in both developed and developing nations have acted to formulate policies favouring

the local producers (Katungi et at., 2011). This condition has been achieved through

the imposition of high tariffs to inhibit importation of commodities produced by the

local farmers. Imposition of such trade barriers significantly affects free competition

on agricultural commodities, and jeopardizes efficiency of the whole sector. The

provision of subsidies to farmers in some countries has also raised controversy,

since it is considered to increase unfair competition on the international market

(Hallam, 2009). Therefore, it is evident that the agricultural commodity market is

dynamic; thus, different structures and orientation take place each day.

2.5.2 Classification of Major Agricultural Commodity Products

The agricultural sector has a diverse range of commodity products aimed at meeting

various human needs. The products are either targeted for human consumption or

industry utilization in the production of other products (Joshi et al., 2011). The

agricultural commodity products are represented in different classifications

depending on the nutrients content, degree of perishability, nature of appearance,

and family among other close characteristics. The classification of agricultural

commodity products helps traders to have confidence in selecting a line of

specialization in compliance with the personal choice, economic orientation, climate

characteristics, and market needs (Abram, 2009). The major classifications of

agricultural commodity products include cereals and pulses, dry fruit and nuts,

animals and animal products, poultry, dairy, species, fruit and vegetable, herbal

products, beverages, and industrial products.

Cereals and are produced mainly for human consumption, since they are rich for

carbohydrates enhancing body energy. The major forms of cereals across the globe

include barley, wheat, maize, sorghum, millets, and rice; each of that possesses

different characteristics determining its cultivation conditions. Production of dry fruit
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and nuts is basically aimed at adding vitamins, but not energy; this group of

agricultural products is taken as snacks between major meals. They include cashew

nut, peanut, chestnut, almond, dates, pumpkin seeds, pecan, raisins, and sunflower

kernels. Animals in the agricultural industry comprise buffalo, goats, pig, sheep,

donkey, and cattle. This group of products produces milk, meat, pork, and wool; thus,

they are of a high economic value and either consumed by the producers or sold for

a profit. Poultry includes all products gained from domesticated birds such as

chicken, ducks, pigeons, and turkeys. All forms of poultry are kept for different

cultural, economic, and nutritional values; some of the commodity products from

poultry farming include eggs, meat, and feathers (Subervie, 2008).

Dairy commodity products include a range of products harvested from dairy livestock,

usually from cattle, camel and goats. The major dairy products include milk, cheese,

and butter; they are of high economic and nutritional values. Species are dried seeds

or fruits that are used as food additives to enrich the taste of food. The major forms of

spices include black pepper, ginger, cloves, onion powder, and coriander (Hallam,

2009). A range of fruit and vegetables is highly diversified; some of the commonly

grown fruits and vegetable include pineapple, banana, mango, oranges, grapes,

onion, and cauliflower. Herbal products are mostly used as medicine; most of them

have exotic flavour, scent, and medicinal properties. Thus, they are helpful in

facilitating health and curing of different ailments; the most common herbal products

include Amla powder, Rue, Mint, and Bay leaf. Beverages involve a wide range of

products that are used to enhance life. They are not primarily used as food, primarily

applied for enhancing human comfort. The major products in this group such as

coffee, tea, and cocoa include caffeine, which is a key stimulant (Subervie, 2008).

Industrial products are a diversified classification of agricultural products that mainly

find their final use in the industrial process. These forms of commodities are mainly

used as raw materials for production of other products such as sisal, cotton, tobacco,

wool, and pyrethrum.

2.5.3 Petroleum and Agricultural Commodity Markets – Dependency and Relationship

Petroleum and agricultural markets have been identified to have a high level of

dependency and relationship. This phenomenon has been demonstrated by different

researchers, analysts, and scholars working in the field (Olomola and Adejumo,

2006). The volatility of agricultural commodities is directly influenced by that of crude

oil prices; thus, changes in crude prices produce significant impacts on commodities

in nearly all sectors (Van Rensburg, 2011). The recent crude oil price crises have
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directly affected agricultural commodity prices on wheat and rice (Abram, 2009). The

inter-dependence between the volatility of the two commodities is associated with the

production and transportation process. Therefore, the increase in crude oil prices

influences the costs of importing and transporting agricultural inputs and products

resulting in the rise of prices on agricultural production (Van Rensburg, 2011; Naylor

et al., 2007). The increase in price of crude oil induces the production of ethanol and

bio-diesel that reduces the availability of wheat, soybean, and corn used in

production of these fuels. The issue of global warming as a consequence of

increased use of fossil fuel has also enhanced the need for adopting renewable

energy (Aulerich et al., 2009). The key petroleum products gaining presence in the

agricultural industry include ethanol and biodiesel; thus, these two products have

gained a tremendous increase in production over the last few years.

The production of petroleum products like biodiesel and ethanol is closely dependent

on availability of agricultural feed stocks such as corn, soybeans, and sugarcane.

Since the agricultural commodities used for the production of the petroleum products

have alternative uses in the food industry, the diversion of the production of

petroleum products produces impact on the food industry. The demand of petroleum

products production for agricultural feedstock increases prices for them, thus

boosting the agricultural economy. The growth in the renewable energy industry has

led to increased prices of vegetables’ oils used in the production of biodiesels such

as palm oil, soybean, rapeseed, and sunflower (Naylor et al., 2007). In addition, the

production of feedstock for facilitating production of biofuels has significantly affected

the production of other agricultural commodities. Hence, the inter-dependency

between petroleum products and agricultural commodities is beneficial for both

sectors.

2.5.4 World Agricultural Commodity Supply and Constraining Forces

Over the past two to three decades, the world agricultural commodity supply has

worsened at an alarming rate. Research and analysis of the world agricultural

commodity supply has shown a devastating situation considered as unsustainable.

Hamouda (2009) argued that failure to boost food production is the main cause of the

food shortages. Subervie (2008) claimed that something has to be done swiftly

otherwise the world population will fail to have food at any prices in a few years to

come. The concept of food price has become the prior concern in the context of food

production sustainability (Tepe, et al., 2011). The rapid growth of the population

causes the decline in the supply of food products that result in high prices for
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different agricultural commodities including wheat, rice, soybeans, and corn. The

main constraints affecting agricultural commodity supply include high energy prices,

climate change, financial and economic constraints, environmental challenges,

political instability, and lack of government support.

The cost of energy has been in a steady increase in recent days leading to high farm

commodity prices that result in the rise of the overall cost of agriculture and decline of

the supply of agricultural production. In addition, high energy expenses have

provoked the concentration on the production of biofuels causing abandonment of

the production of different agricultural commodities. The consequences of climate

change have negatively affected crops cultivation through the increase of rain

patterns and dry seasons. Some agricultural activities are extremely costly and

require huge capital investment and maintenance resources to acquire advancement

of modern technology. Most of the economies are unable to provide necessary

financial assistance, which leads to overutilization or underutilization of agricultural

lands. The prevailing environmental or climatic conditions of any region influence

agricultural productivity. For instance, agriculture in Africa faces numerous

environmental obstacles, since its dry climate and poor soils are not appropriate for

productive agriculture. Political instability caused by regular civil wars and revolutions

like in Africa and Asia are one more preventer for proper development of agriculture

(Abram, 2009). Due to the challenges stated above, the agricultural sector requires

constant government support in the contexts of finance and legitimacy (Hamouda,

2009). Therefore, the role of the government is to develop various policies and

programs and to provide regular subsidies to the agricultural sector in order to

overcome the difficulties and to enhance its development.

2.6 Agricultural Commodity Price Variability

Price variability is an element of market risk of both consumers and producers.

Nevertheless, there has been no consensus as to the actual aspects leading to

commodity price variability in the agricultural sector (Johnson, 1975). Recently, this

issue has raised a lot of concern due to its going beyond management, and causing

a series of problems. Commodity price variability in the agricultural sector has been

associated with destabilization of farm income through creating anxiety and

uncertainty among farmers, thus leading to withdrawal from agricultural activities.

Cochrane (2004) put forward that commodity price variability in agriculture inhibits

farmers from making investments due to the fear of making losses or the failure of

making anticipated profits. Thus, commodity price variability in agriculture is
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considered to prevent farmers from optimally using resources; thus, a lot of

resources are driven out of agriculture and cause decline in agricultural commodity

supply (Gilbert, 2010).

Research by Thornton et al (2010) has shown that commodity price variability in the

agricultural sector is influenced by different factors, for instance, market conditions.

Joshi et al (2011) postulated that agricultural commodities are very sensitive to actual

and anticipated changes in market conditions. For instance, changes in supply and

demand of agricultural commodities will definitely influence changes in price.

Therefore, most of the farm products have been identified as price inelastic; the

quantities demanded and those supplied change proportionally less than the

changes in prices. It has been established that changes in weather is accountable for

large fluctuations in agricultural production as well (Monchi Lio, 2008). Thereby, the

agricultural sector has been characterized by large swings in incomes and farm

prices that require policy concerns to curb the situation.

The issue of agricultural commodity price variability has attracted attention of many

scholars who have joined their efforts to explain and give a solution to the situation.

Nissanke (2009) put forward that the supply elasticity of commodities in the

agricultural sector reflects the rate or speed at which new supplies become available

or the rate of supply decline in response to price changes. Commodities like cereals

whose supply is guaranteed by stock holdings are relatively price inelastic. This

phenomenon is well explained by the seasons of harvest which are predetermined;

thus, it is evident that the price variability of commodities that can be stored is

minimal (Manyong et al., 2009). As a result, high supply of commodities is stabilised

by stock holding by the government as well as private agencies that release it in

portions during low seasons.

Gilbert (2010) asserted that the demand inelasticity of most of the agricultural

commodities influences the high rate of price variability. Joshi et al (2011) argued

that demand elasticity is the ability and willingness of the consumer to alter

consumption when prices fall. In this case, demand elasticity is limited to most of the

agricultural commodities based on the limited number of substitutes. The high

importance of the various products in sustaining life also makes it difficult for the

consumer to alter consumption (Cochrane, 2004). As a result, price variability of

agricultural commodities is inevitable in cases of supply and demand fluctuations.

Another key factor influencing price variability of agricultural commodities is the issue
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of macroeconomic phenomena. This is basically the issue of monetary policy and

inflation. Since the agricultural commodities operate in a competitive market, they are

prone to changes in price in terms of the changing macroeconomic phenomenon.

Monetary policies executed by the government have a direct impact on the

agricultural commodity price in relation to price levels. In addition, inflation has also

been identified to have severe impact on the prices of agricultural commodities in the

contexts of perfect market forces and full employment economy. Increase in

agricultural investments leads to the surplus production and price lowering

(Monchi Lio, 2008). On the contrary, reduction in agricultural investment leads to

decline in supply and rapid increase in prices.

2.6.1 Global Drivers for Agricultural Commodity Price Variability

Commodity price variability has been a considerable aspect for the international

agricultural arena. In accordance with Timmer (2011), there are several factors

influencing commodity price variability such as supply limitations, emerging markets,

increased demand for commodities, and unrealized potential in the Black Sea

Countries. The supply of major agricultural commodities has been in gradual decline

over the recent past, including major food grains like wheat, rice, and corn. Thus,

farmers have been affected by different problems that restricted their constraints in

supply of the products. For instance, the availability of farm inputs like fertilizer,

finance, machinery, seeds, chemicals, and labour has been limited. As a result, the

rise of the limitations in adequate supply of the products is accompanied by the

increase of price variability (Joshi et al., 2011).

It has been observed that emerging economies of countries like India, Brazil, China,

and Russia rebound quicker from the global financial crisis due to the satisfaction of

the demand for agricultural products from the western countries. For instance, wheat

demand in these emerging economies has grown by over 5% in the last two years in

contrast to the EU and US where consumption experienced no significant changes

(Timmer, 2011). The increased demand for commodities is a significant trigger to

global markets, since it raises price variability. Nowadays, it is a widespread

phenomenon all over the world. For instance, the demand for commodities like

soybeans has been in a sharp increase in China; thus, China has been identified to

account for over 60% of the global soybeans imports. A range of countries in the

Black sea region like Kazakhstan, Ukraine, and Russia have high potentials in grain

production, though the total land planted has declined since 1987. The vitality in

climate seems to be a key factor leading to the unpredictability of outcomes for these
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states (Haggblade, 2007). In addition, the failure to adequately adopt technology has

also increased underutilization of lying potentials that contributed to the volatility and

complexity in world markets.

2.7 Global Food Situation

The global food situation is a complex phenomenon influenced by different factors

such as income growth, urbanization, globalization, and high energy prices. As a

result of their effect, there have been some changes in food consumption, food

markets, and production patterns (Fischer, 2010). The role of private sector is also

significant in the context of the impact produced on the global food situation. Due to

the leverage of food retailers, uncertainty and jeopardy have been the main

components of the world food situation within the last years (Gilbert, 2010). Despite

the rising demand for food products, agricultural productivity has been characterized

by a severe decline, especially in the production of cereals like wheat, rice, and

maize, which causes controversy for the global food situation and threatens human

life. For instance, the global yield growth rate of rice has dropped by over 1% in

recent years while the projected income, population, and consumption of the same

commodity are expected to rise by over 2.5% in 2020 (Falcon and Naylor, 2005).

The situation concerns both the developed countries and sub-Saharan countries that

cannot sustain their annual grain demands. As a result, according to the Food and

Agriculture Organization (FAO) report, a number of hungry people across the globe is

increasing by 75 million annually; the figure has reached an alarming point of 925

million people across the globe (Food Outlook: Global Market Analysis, 2010).

Fischer (2010) claimed that these large numbers of hungry people jeopardize the UN

Millennium Development Goals of reducing poverty and hunger by 50% in the year

2015, since the global population is at a rapid increase despite the decline in

agricultural production. Gilbert (2010) observed that lack of swift action in the

agricultural sector is likely to worsen the situation in the future. The only solution to

this situation is to conduct wholesale re-investment in agriculture through massive

research and development, and to involve advancements of modern and sustainable

technology in the production process (Gilbert, 2010). In addition, it is essential to

improve the infrastructure, and to provide training programs for farmers to overcome

the crisis.
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2.7.1 The Main Aspects of Global Food Security

Govereh (2007) put forward that the population is considered food-secure if its

occupants do not have hunger, or live in the fear of starvation. Reports by the World

Resources Institute have shown that the world per capita in food production has been

increasing. In the year 2006, MSNBC report revealed that the number of overweight

individuals was identified to surpass the undernourished in China and the country is

experiencing the most severe obesity epidemic (Deal and Current, 2009). This

evidence demonstrates the free access of food and thus, global food security which

main factors are availability, stability, utilization, and access. The concept of food

availability entails the ease in production and supply of food commodities; thus, it

presupposed direct interdependence of the production level and demand. The higher

demand for food products should be followed by higher levels of their production to

ensure food security.

Stability in reference to food security entails the trends in production and supply of

food and regularity in the provision of various food commodities. Stability in the

supply and storage of food products is determined by a number of factors including

climatic change, changes in price, and changes in population (Hanjra and Qureshi,

2010). In the context of food security, utilization presupposes the degree or extent of

utilizing available food commodities; this process is usually defined by the level of

supply and demand of food commodities. In addition, the concept of utilization also

entails the scope of exploiting the available resources in food production and the

utilization of land in provision. Thus, the degree of utilization of the available food

commodities and resources determines the state of food security. Access to food

commodities entails the degree of affordability based on price and income levels of

the population (Adeniyi et al, 2009). The recent decline in food production, together

with the increase in world population, has led to immense pressure and competition

for the available food commodities that cause inaccessibility of the products to the

less competitive persons, and more specifically – the poor (Rena, 2007).

2.7.2 Food Security in Africa

In comparison with other countries and continents, Africa is the most vulnerable

region for food insecurity. The issue of food insecurity in Africa has been in the

headlines for over half a century now. Despite a series of stakeholder consultations,

commitments, recommendations, and declarations made by African leaders in the

field, there are no significant changes in the situation. According to Adeniyi et al

(2009), hunger and food insecurity are dominant all across Africa and more
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specifically the sub-Saharan Africa; this region is affected by unavailability of food

commodities, food prices instability, over utilisation of food resources, and

inaccessibility of food products to most of the population. The main reason for food

instability is the uncertainty of the food supply in Africa that is demonstrated by

significant fluctuations in the annual farm produce (Bamire, 2010). This phenomenon

causes unnecessary shortages, surpluses, and price instability; as a result, most of

the commodity suppliers are forced out of the agricultural business.

The first group of people who were rendered helpless by upswing of food prices are

the rural subsistence farmers responsible for providing food for the family, and for

stretching the daily tiny budget to meet the family's basic needs (IFAD, 2008). The

mitigating factors for the trend could have been the remunerative prices realized at

the farm gate stage, and endowment with the capability to respond to any variability

in supply and demand. However, higher farm gate prices1 mean unaffordable farm

subsidies. African countries do not possess the financial capability to pour

investments in agriculture, to adopt and sustain pro-poor policies at the expense of

other sectors of society. As a result of supply and price unpredictability in basic

agricultural commodities, Africa’s attention and indeed the world's attention has been

riveted back to the farms.

IFPR1 (2007) noted that Africa is likely to continue being the "troubled region" in

terms of imbalance between food demand and supply. Projections single out Africa

as the region that will experience the worst food shortages by 2020, which means

that malnutrition will stalk the continent. Because of the poor performance of its

agricultural sector, Africa's annual food imports are expected to increase by 4.5% in

2020, from $6.5 billion worth of food at present to $11 billion. According to Adesina

(2007), such dependence on imported food has dire implications in the economic,

social, and political spheres of African life. When people go hungry because of food

scarcity, political disturbances inevitably follow as demonstrated in such countries as

Egypt, Ivory Coast, and Haiti (Manyong et al., 2009).

Extant research indicates the reasons for food crisis in the growing impact of the

climate change. This view posits that much of the blame should go to the trade

restrictions imposed in many countries to protect their domestic supply (Tepe, et al.,

2011). Producing enough to feed the millions of poor and vulnerable populations in

Africa without causing too much damage to the natural resources and the

1
the amount paid by traders to farmers for agricultural commodities that will be sold in the domestic or export market
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environment is one of the most urgent development challenges facing the world

economies in the 21st century. The challenge is serious because population growth

rates have outpaced the productive capacity of the region’s agricultural system. The

population of sub-Saharan Africa, for example, was projected to grow from 600

million in 2000 to nearly a billion by 2020 (FAO, 2012b).

The main reason for high prices is the decline in supply of food products

accompanied by the high demand for products caused by rapidly growing population.

The combination of these factors causes a deficit in production and supply of food

commodities, which in turn leads to hunger and starvation. In addition, the practices

of food storage and stocking in Africa have ceased over the past years, making their

contribution to the problem expansion. Dorosh et al (2009) claimed that Africa lacks

the provision of safe and nutritious food commodities, depending instead on unsafe

and innutritious food products. The main component of the African meal is starch,

while protein products like meat, eggs, fish, pork, milk, and butter are either

unavailable or inaccessible to most of the population. The high degree of food

insecurity in the African region provokes hunger and diseases like kwashiorkor

(Adeniyi et al., 2009).

2.8 Threats to Food and Agriculture in Africa

As it has been already stated above, the African region faces a range of

environmental, political, economic, social, and climatic factors causing challenges to

the development of the agricultural sector. Environmental factors are considered the

main threat to food and agriculture in Africa, since the environmental phenomena in

most parts of Africa are not favourable for agriculture. Most of the African nations

reside in the tropics with dry and hot climate, which is unfavourable for productive

and profitable agriculture (Love et al., 2006). Due to the dry climate, most of the

African regions experience long drought seasons and short rain seasons, which

eliminates the possibility for the cultivation of different crops. Unfavourable climatic

conditions in Africa have led to unavailability of water resources for agriculture,

especially for the rain-fed agriculture due to the season nature of rivers and dams.

The main crops appropriate for cultivation in dry African lands are tropical plants that

are able to withstand high temperatures. Another consequence of adverse climatic

conditions is the devastation of soil fertility in most parts of Africa. This deterioration

is also affected by soil erosion and poor farming methods due to economic inability of

farmers to adopt new technologies, organic fertilizers, and manure (Bamire, 2010).
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2.8.1 Environmental Factors

2.8.1.1 Biofuel Production

Biofuel production is rapidly taking course in the global platform where Africa is not

exempted. According to Mitchell (2010), the issue of renewable energy is becoming a

potential substitute and complement of fossil fuel in the context of declining supply of

fossil fuel and the ever increasing prices. Thus, the world population has diverted

efforts to the production of biofuels for industrial and domestic use; its production in

Africa has grown considerable within the last years. The biofuel production has

reached great popularity not only due to its positive impacts on agriculture and food

production, but also to its ability to eliminate atmospheric destruction caused by fossil

fuel. Since the issue of maintaining natural resources and environment are of the

highest priority in the world today, biofuel production is regarded for its use of varied

forms of organic matter including charcoal, manure, wood, energy crops, and

agricultural forestry and waste (Naylor et al., 2007). The major forms of biofuels

include bio-ethanol, bio-diesel, bio-gas, bio-methanol, and bio-hydrogen produced

from different agricultural commodities.

In regard to agriculture, biofuel production has been a serious challenge, since it has

threatened food production in Africa. Due to the global tendency and high incomes

received from biofuel production, the focus on agriculture and food production has

considerably decreased. The situation is strengthened by foreign investors who

switched their interest and money to biofuel production in Africa (Havnevik, (2011).

As a result, many farmers were deprived of huge investments necessary for the

production of food crops. In addition, the production of feedstock to support biofuels

threatens food production because a lot of land that was under food crops is being

replaced by feedstock. Though many countries in Africa like Senegal, Mozambique,

Tanzania, Zambia, Mali, and Kenya have copious amounts of unused land, the

production of feedstock is undertaken on the currently used land (Mitchell, 2010). It

has been witnessed in the focus on producing jatropha, sugarcane, and sorghum on

lands that were under other forms of food crops like wheat, millet, and maize (Hadjor,

2000). Thus, the long-term deficit in food production has been reinforced by biofuel

production. The shortage of agricultural employment opportunities makes people

involved in the production of biofuels, which worsens the food security and price

variability of food commodities in Africa.
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2.8.1.2 Climate Change

The issue of climate change is one of the severe problems for the global community

in the 21st century. The most drastic effect of climate change is global warming

characterized by the rapid increase in the average temperatures of the land, sea, and

the atmosphere. Other aspects of climate change include prolonged droughts,

increase in tsunamis, variation in rain patterns, and shortening of rain seasons

(Adebo and Ayelari, 2011). Africa is considered the most vulnerable region for

climate change where its high temperatures causing dry climatic conditions have only

increased, posing a serious threat to agriculture and food production in Africa. Searle

and Gow (2010) postulated that climate change produces strong barriers in the

undertaking of agricultural activities. Climate change has led to a significant decline

in the annual agricultural output in Africa due to the decrease in the land acreage

under food production and massive destruction of agricultural products. Climate

change has contributed to a rapid decline in water availability obstructing agricultural

activities; ground water that is a product of rain water also constantly diminishes in

many regions (Liangzhi et al., 2011). The negative effects of climate change in Africa

cover the increase of dry seasons and shortage of rain seasons, worsening of human

resources, and decline of intensive agricultural activities. In addition, climate change

causes manifestation of vector-born diseases; combination of temperature and

humidity induces ideal conditions for malaria. The rise of infectious diseases also

produces a negative impact on agriculture, since it affects the availability of labour

(Adebo and Ayelari, 2011).

2.8.1.3 Other Environmental Factors

Despite climate and soil fertility being the main environmental barriers to food

production in Africa, a number of other environmental factors have been identified as

well. Naylor et al (2007) has postulated that hilly, upland, and irregular topography of

most of the African regions is not favourable for agriculture, especially for large-scale

and intensive commercial farming. The main obstacle caused by this unfavourable

topography is the possibility of the use of heavy machinery like in majority of

developed countries where plateaus are a perfect area for such technology. Forest

cover on most of the humid regions such as tropics and mountain regions has also

been an environmental barrier to food production in Africa. Hosseini et al (2011)

asserted that the cultivation on these forested areas is a big challenge due to the

unavailability of machinery and technology. Forested areas are also full of pests and

insects that threaten livestock farming nearby, since they may cause a number of

animals and plant diseases leading to massive damage and losses to the farmers
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(Adeniyi et al, 2009). One more negative environmental factor of the African region is

deserts – Sahara, Kalahari, Namib, and others – that are extremely unfavourable for

agriculture (Hosseini et al, 2011).

2.8.2 Political and Economic Factors

Agriculture and food production in Africa have also been closely influenced by

political and economic factors. According to Nelson (2009), most African nations

have unstable governance due to the lack of political will and negative ethnicity that

cause numerous civil wars. For instance, Somalia, DRC Congo, Sudan, and Ivory

Coast have been engaged in political instability lately. Civil wars have led to people’s

emigration from their land, underutilization of the agriculturally potential land, and the

general decline of agricultural production. Political instability in the region also

diminishes interest of foreign investors because of the fear of making losses as a

result of looting and mass destruction of property (Dorosh et al., 2009). Thus, political

instability worsens the status of African nations on the international scene, and

increases the lack of relationships with potential investors, which negatively impacts

the agricultural sector.

The aspect of politics is also strongly related to policymaking and structuring of the

agricultural sector. The reluctance of most political leaders to formulate policies and

programs supporting and encouraging agriculture is frequently accompanied with

high corruption levels. This negligence results in underutilization of natural resources,

careless use of land, and decline in agricultural productivity (Rena, 2007). Economic

barriers have also made their contribution to creating obstacles for agricultural

development of the region. In addition to poverty and unemployment, per capita

incomes in most of the Africa countries are also low. The economic crisis in Africa

affects all sectors; in the context of agriculture, it is demonstrated in the lack of

foreign investments and government subsidies. Most of the farmers are

incapacitated from acquiring the needed capital for engaging in extensive commercial

agriculture due to their inability to acquire modern farm machinery and agricultural

technologies (Dorosh et al., 2009).

2.8.2.1 Trade Barriers and Restrictions

Trade barriers and restrictions on the international market have been a serious

barrier to the development of agriculture in Africa. As it has been discussed above,

African production is unable to experience fair competition on international trade

markets due to the technological and scientific advancements of the western
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production. Lack of capital and investment increases costs on African food

production, putting it in an uncompetitive position with products produced by western

countries. In addition, strict trade barriers offered by the western nations like the EU

impose high tariffs on the importation of agricultural commodities from outside the

trading zones (Badiane and Resnik, 2005). Thus, the agricultural producers from

Africa find it unprofitable to export products to the foreign markets, which weaken

agricultural activity in their countries. It has also been evident that many African

nations are forced by the western communities to set tariffs that favour imports,

which leads to the importation of cheap agricultural products in contrast to expensive

local products. The political and economic superiority of most of the western nations

has been the main cause of the discriminatory trade barriers. The African states are

not in a position to obstruct or boycott the discriminatory barriers and restrictions that

provoke de-motivation of the African farmers (Teweldemedhin and Schalkwyk, 2010).

2.8.2.2 Oil and Gas Price Fluctuations

Recent instability in the energy sector and price fluctuations on oil and gas have

negatively affected all government sectors, including the agricultural one. Thus, the

fluctuations and increase in oil and gas prices have led to an increase in the

agricultural production expenditures, since most of the agricultural machinery

depends on petroleum oil. As a result, the doubling cost of agricultural operations

reduces the profit margin and rises losses in the agricultural sector (Sage, 2010). The

situation of uncertainty of potential profits and expenses increases anxiety among

farmers concerning decision making to take agricultural risks. In addition, many

potential investors in agriculture divert their resources and capital to other sectors,

causing underutilization of agricultural resources (Salih, 2009). Moreover, the issue

of petroleum oil and gas prices changes has led to the commitment to production of

biofuels, reducing interest in agriculture. Therefore, the change in the petroleum

sector has produced a new threat for agriculture in Africa.

2.8.2.3 Other Political and Economic Factors

Badiane and Resnick (2005) postulated that the concept of transparency and

accountability in Africa is a thing of the past. Since the colonial era, most African

nations have been characterized by high levels of corruption and mismanagement of

public funds. Thus, the agricultural sector has been badly affected by serious

undocumented financial losses (Sage, 2010). Many projects initiated for enhancing

the agricultural sector end up collapsing due to the lack of strong political will and

responsibility. Many donor countries have withdrawn their support for Africa due to
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corruption allegations; as a result, agricultural sector in Africa remains unfunded or

underfunded showing the enormous inefficiency. In addition, the issue of corruption

creates a huge burden to the government and the tax payers. Corruption and lack of

transparency in distribution and allocation of agricultural subsidies have led to many

African governments withdrawing the program (Govereh, 2007).

Corruption in Africa has also touched upon the area of foreign trade; top government

officials breach government policies and regulations on importation of agricultural

products produced in the country provoking unfair competition in the local market. In

the case of economic factors, most of the African nations have failed to put economic

policies and structures that support the agricultural sector in place. This aspect

especially concerns economic policies related to foreign trade; for instance, the

reduction of tax on the importation of agricultural imports has not been adequately

addressed. In addition, the African governments have failed to give stimulus

packages in the agricultural sector. Therefore, it is necessary to encourage

population’s participation in the agricultural production through the reduction of taxes

on locally produced products, which will allow price lowering and demand increase

(Mitchell, 2010).

2.8.3 Social Factors

Social factors produce a significant impact on the development of agriculture in

Africa. In general, they entail all aspects related to population and the people’s way

of living in the region, such as rapid population growth, land ownership challenges,

etc. The population growth of Africa has been considered the highest in the world;

Africa is projected to double its population by 2050 if regulative measures are not

undertaken. Despite various health, social, political, environmental and economic

challenges, the growth rate of African population remains high (almost one billion of

people). In the field of agriculture, uncontrolled growth of the population causes lots

of new problems (Anim and Mandleni, 2010). Despite the opinion that high population

offers labour and know-how in enhancing agricultural activity, the current population

trends in Africa are devastating, since they are associated with destruction of

environment (Sage, 2010). For instance, many forested areas (leading to a rapid

decline in the rainfall volume), swampy land, and water lands are currently destroyed

for human settlement and other economic activities. Its effects on agriculture include

soil moisture, fertility, destruction of different crops and animals, over-utilization of

food reserves.
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The rapid population growth has also provoked the adoption of GM species in order

to enhance food production. These species have ended up failing to withstand the

prevailing climatic conditions in Africa, which has reduced the agricultural output.

Furthermore, the increase in population has induced the importation of cheap food

products from the international market to supplement the locally produced food

products, creating unfair competition to the local products, and worsening the

agricultural situation in the region (Anim and Mandleni, 2010). Another social factor is

a land ownership tendency creating new obstacles for agriculture. The absence of

proper tenure systems results in poor dissemination of communal, public, and private

lands. People’s perception of the role played by agriculture also influences this

sector; African population considers agriculture a way of life necessary to be followed

to sustain life. Thus, the commercial aspect of agriculture is not of prior concern;

instead, subsistence farming in many social setups is dominant. Therefore, African

societies keep to their traditional agricultural philosophy, preventing its

commercialization, development, and efficiency (Nelson, 2009).

2.8.4 Technological Factors

Despite the developments and advancements of technology in the 21st century,

Africa has not yet adequately adopted modern technology. Little technology has been

adopted in the agricultural sector, putting the African production in an uncompetitive

position in contrast to the western products. The dominance of old technologies

causes inefficiency of the agricultural sector in Africa (Anim and Mandleni, 2010).

The main technical obstacles in this field concern inadequate farming technology and

equipment, fertilizer supply challenges, lack of improved seeds, soil fertility, etc.

Though extensive commercial farming has been in the process of development in

some African regions, the main source of power is still presented by human and

animal labour instead of the usage of heavy machinery (Buah et al., 2011). The use

of human labour is not only inefficient, but also expensive and time-demanding.

Lack of capital is the major challenge for the African agriculture, since it restricts

farmers’ capabilities of using animal and plant breeds instead of the adoption of

modern technology. As a result, farmers focus on cultivation of traditional

unproductive breeds, being unable to grow exotic and GM species. While most of the

seeds used are not able to grow well in the unfavourable African climate, GM crops

have high tolerance of harsh weather (Hadjor, 2000). Therefore, the issue of

adopting improved seeds and hybrid livestock breeds should be properly considered.

Technological inadequacy in farming has been greatly realized in the prevention of
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pests, insects, and diseases affecting crops and livestock. Traditional ways of control

do not presuppose the use of manufactured pesticides, insecticides, and other

agrochemicals, reducing damage and increasing the output. Technological

advancements have been also missed in the practices of harvesting and storage of

farm production, causing massive damage and heavy losses (Dan-Azumi, 2010).

The manufacture and supply of fertilizers is a great challenge in the agricultural

sector in Africa as well, since most of the fertilizers used are imported from the

developed nations. Buah et al (2011) put forward that the industrial backwardness of

Africa has led to the unavailability of industries to produce fertilizer in the contexts of

economic and technological problems. Thus, the prices of fertilizer are inflated

increasing expenditures on agriculture production and making it unprofitable. The

importation of fertilizers from developed nations has led to the dumping of inorganic

fertilizers, which provoked the deterioration of soil and reduction of farm output. Since

most of the sub-Saharan regions are rocky and sandy, the state of soil fertility in

Africa has been devastating. Poor soils prevent proper development of agriculture

through inability to farm crops, and to domesticate animals on them. The issue of soil

erosion needs adequate action to address its man reasons such as poor farming

methods, deforestation, and the sloppy terrains.

2.9 Sustainable Rural Development Strategy.

Otieno et al (2009) observed that most of the rural communities both in developed

and developing nations continue to live under the poverty line. In Africa, the amount

of the population living in immerse poverty makes up to 80% that creates a vivid

contrast to the stable macroeconomic framework in most of the nations (Anim and

Mandleni, 2010). The major causes of the high poverty rates among the rural

community are the unequal distribution and destruction of national resources,

national economic challenges, its unsustainable exploitation, and lack of alternative

sources of income (FAO, 2004). The increased frequency of natural disasters and

the menace of climate change have also created unfavourable conditions for living

and prosperity. The project of sustainable rural development entails building the rural

communities in a way that they live comfortably without exploiting the resources at

their disposal; thus, the impoverished populations will have a chance to improve their

livelihoods considerably.
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2.9.1 Key Elements in Sustainable Rural Development Strategy

To ensure sustainability in rural areas, it is essential to keep to the development

strategy including a range of elements such as improved management of natural

resources, full exploitation of natural processes, and reduction in reliance of inorganic

agricultural components, diversification of farming systems, and adoption of crop

rotation and agro-forestry. Improved management of natural resources such as

natural forests, dams, land, and mountains prescribes their wise use and exploitation.

This aspect is attained through the collaborative strategy of the rural community and

program managers (Bamire, 2010). Full exploitation of natural processes is a vital

element in the sustainable rural development that entails the concentration on natural

processes. Aspects for consideration here are recycling of nutrients through the

usage of plants to fix their own nitrogen, or the establishment of the balance of pests

and predators in a natural manner without adoption of technological measures.

Reduction in reliance on inorganic agricultural components includes agricultural

inputs like chemical pesticides and mineral fertilizers. This technique serves to

achieve sustainable agriculture through the prevention of adverse effects such as

soil, water, or air pollution (Dan-Azumi, 2010). Diversification of farming systems is

also a vital element in sustainable rural development, since it helps in making greater

use of genetic and biological potential of animal and plant species. Through

diversification, the issue of overexploitation of a certain environmental or agricultural

component is avoided. Adoption of crop rotation and agro-forestry is one of the most

successful strategies in ensuring sustainable management of the environment.

Rotation of crops and development of agro-forestry assist in ensuring sustainable

management of soil fertility and preventing soil erosion (Bamire, 2010).

2.9.1.1 Rural Development Focus

In order to achieve rural development, government agencies and other stakeholders

focus on very sensitive areas thereof. Thus, rural development is not approached as

a whole, but in small segments that help in attaining the overall development in the

human society (Muhammad et al., 2011).The main areas of focus in rural

development include agricultural competitiveness, agricultural technology and

services, management of natural resources, land reform, and rural and special

development (FAO, 2004). Agricultural competitiveness is assessed and analysed

through the enhancement of productivity profitability, when market-based agricultural

development is facilitated among the rural population. It is done through the

integration of rural farmers with foreign and local markets into value chains and
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management of markets (Ellis, 2010). The adoption of agricultural technology and

services determines the success of rural development, since they boost efficiency,

overall production, and profitability. This aspect presupposes the assistance of

farmers to acquire knowledge and innovation for undertaking agricultural processes.

Through the enhancement of technology, dynamics challenges like bio safety, SPS

requirements, and climate change are put in a manageable state (Daniel and

Kilkenny, 2009).

The management of natural resources has also been adequately prioritized in rural

development; its initiatives support rural communities to attain sustainable

management of forests and other natural resources. It is achieved through the

provision of financial support for ensuring efficient management of natural resources.

Afforestation and reforestation strategies are also facilitated among the rural

communities to help in attaining sustainability in the environment. The focus on land

reform is also a considerable component of rural development aimed at improving

access for secure land tenure systems and land use policies (Bamire, 2010). Rural

and spatial development is an integrative approach that ensures comprehensive rural

development in terms of governance and economic development. The main

emphasis here is paid to the issue of decentralization to facilitate access to

employment in the rural areas. The delivery of local services and governance

practices is also prioritized to contribute to the assurance of sustainable development

(Narayanamoorthy and Hanjra, 2006).

2.9.1.2 Sustainability

In the context of rural development, the introduction of sustainability concept is

inevitable. According to Sinha (2003), the term sustainability refers to the capacity to

endure; the concept is primarily adopted in describing the state of the ecology to

address the productivity and diversity of biological systems. Narayanamoorthy and

Hanjra (2006) claimed that sustainable development is a pattern or sequence of

resource use that aims at meeting human needs in the best way through

preservation of the environment. Bamire (2010) put forward that focus on present

issues should obstruct not the comfort of the future generation, but the need for

sustainable development. In this case, sustainable development refers to a mode of

addressing present needs without restricting opportunities for the future generation.

The concept of sustainability is applied in all aspects of life including economy,

environment, and social systems.
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2.9.1.3 Integration

According to Lawal et al (2010) integration is the act of adding or combining parts to

arrive at a unified whole. However, the concept is adopted and applied to different

practices to bring out varied meanings and outcomes. Thus, it is widely used in rural

development as a vital element of ensuring sustainable development. In the context

of rural development, the aspects of economic and social integration remain

outstanding. It has been observed that economic integration is the unification of trade

between regions through the abolishment of barriers. In addition, economic

integration in rural development refers to the combination of different economic

activities for human development such as the diversification of human undertakings

to ensure sustainability, and to avoid over-reliance and exploitation of one means of

livelihood (Anim and Mandleni, 2010). In its turn, social integration refers to bringing

together the distinct social groups including the abolishment of social, cultural, and

ethnic differences.

2.9.1.4 Dynamics of Growth in Rural Areas

The growth and development of rural areas is dominated by great controversy in the

context of a non-linear relationship of inequality, poverty, and growth. Bamire (2010)

observed that growth is the best strategy to reduce inequality and poverty in rural

areas; however, in practice, poverty lines and inequality tend to prevail regardless of

the strategies adopted. It has been discovered that access to health, education, and

other social services is a key determinant of growth. Nevertheless, the relationships

between poverty, inequality, and growth have been identified to be non-linear despite

the access to the social services (Kyeyamwa et al., 2008). Anim and Mandleni (2010)

advocated inverted U-shape relationships between the elements of poverty, growth,

and inequality. This proposition indicated that inequality increases with an increase in

growth at the beginning; it is assumed to decline later in the levels of growth following

the trickling of benefits of growth to the lower income strata. Therefore, growth is

identified as faced by significant dynamics; however, adequate planning in the

facilitation of growth in the rural areas is assumed to reduce the dynamics, poverty

and inequalities in human setup as well.

2.9.1.5 Rural Safety

Rural safety has been identified as a serious point of consideration in many human

societies. Regardless of the extent of national development and risks, rural areas

have been evaluated to have lower levels of safety (Sinha, 2003). Since the extent of

risks in rural areas is rather high, rural areas in developing nations are more
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vulnerable to insecurity than those in developed nations are. The main issue of

concern in the context of rural areas’ safety includes transport systems and natural

disasters. Food insecurity and low rate of infrastructural development are also

peculiar to rural areas. For instance, road networks are left in devastating conditions

and serve as a major cause for road accidents. Thus, the response to natural and

manmade disasters is not adequately addressed in rural areas. For instance, world

fires and floods are more prone there due to the poor government planning and lack

of adequate facilities to address the crisis (Bamire, 2010). Such negligence ends up

costing many lives, and massive destruction to property.

The degree of safety in rural areas has been also compromised by the low literacy

levels. Since many rural communities have high levels of illiteracy, their ignorance in

many fields influences the way they address different issues (Sinha, 2003). Many

rural residents engage in high-risk endeavours without keeping to any caution

measures and techniques, provoking injuries and accidents. Lack of adequate

facilities for various activities has also been identified as a cause of the high rate of

accidents. For instance, lack of safety gadgets in agriculture and social activities

leads to accidents. Therefore, the government should engage in a massive campaign

and program to empower the rural communities, and to enhance rural safety. The

effort and action taken should cover both material and technical support, such as

development of infrastructure, training facilities, and provision of education programs

of safety and risk evasion.

2.9.3 Measures to Support Sustainable Rural Development

The concept of sustainable rural development is very demanding, since it requires a

combined effort of various stakeholders. The sustainability in the rural development

program is achieved through adequate addressing of different development gaps that

should be identified beforehand (Daniel and Kilkenny, 2009). The main problematic

issues are support for education, communication, health, and transport systems. The

issue of start-up capital is a vital measure in addressing sustainable rural

development since most of the rural societies live in immense poverty and require

financial support. Investment in agriculture and other environmentally-friendly

activities demands financial resources that may not be available to the rural societies;

thus, they should be supported by the government and stakeholders (Sinha, 2003).

Investment in social infrastructure should also be undertaken as a measure of

facilitating sustainable rural development including improvement in education, health,

transport, and communication among other social services. Governance and
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leadership skills should also be instilled among the people to enhance sustainable

development, and to implement necessary structures (Nwachukwu and Ezeh, 2007).

Investment in renewable energy ought to be undertaken in the endeavour of attaining

sustainable development as well. One more measure to be taken to achieve

sustainable development in rural areas concerns the trade issue; the push for free

trade should be abolished and replaced with the need for fair trade.

2.9.3.1 Sustainable Public Policy for Agricultural Development

Narayanamoorthy and Hanjra (2006) argued that policy structures for undertaking

agriculture cannot be taken for granted in the endeavours of achieving sustainable

development. Thus, there is a need for the government and other stakeholders to

prioritize policies on agriculture. By establishment of policy structures on agriculture,

an efficient and sustainable platform will be attained for conducting agricultural

processes. The possible major public policies on agriculture include:

1. Diversification of agricultural commodities

2. Good land use policy

3. Support and empowerment of small scale and large scale household

4. Proper land use policy

5. Fair trade and foreign policy on agricultural products

2.9.3.2 Human Resource Development and Capacity Building

According to Love (2006), human resources are a vital component of rural

development; thus, the success or failure of the rural development program depends

on the state of the human resources. Therefore, it is crucial to prioritize human

resources and capacity building development in the rural communities. The issue of

human education and training is a key factor for human resource development; the

adoption of better training facilities and programs should be properly considered. It

will eliminate ignorance among the people, and will empower them with the skills and

knowledge to execute the desired tasks. Sinha (2003) emphasized the necessity of

training regarding the need and benefits of conserving the environment; programs

and sessions on the use of renewable energy and proper farming methods will be a

great benefit. Besides education and training, it is essential to address other human-

oriented issues like hunger, diseases, illiteracy, poverty, and unemployment to foster

rural development. These issues considerably influence on people’s working

capacities and productivity. The improvement of these human resource aspects is

likely to boost the commitment, efficiency, and ability of people to engage in the

anticipated programs.
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2.9.3.3 Land Tenure and Reform

In response to sustainable rural development, the issue of land tenure and reform is

inevitable. The economic productivity and the degree of exploiting natural resources

are dependent on land tenure. However, the issue of land tenure systems in Africa is

considered to be in a poor condition due to inappropriate laws and policies

concerning land tenure and land use. For instance, most of the rural land has been

under open access and communal land tenure; this form of land ownership has been

a cause of economic backwardness (Wellington, 2010). This phenomenon is

associated with high levels of underutilization, over-utilization, and misuse of land

and other related resources. These aspects are economically, socially, and

environmentally unsustainable and require adequate reforms. In order to attain

sustainable rural development, the issue of land tenure reforms should be

undertaken. It should cover such aspects as the population density, potential

agricultural activities, and other socio-cultural factors to achieve sustainability in land

use and environmental management.

2.9.3.4 Community-Based Income Generation Projects

Research by Pali et al (2011) revealed a number of possible community-based

income-generating projects that can be undertaken in rural development. It is

considerable to remember that income-generating projects should be

environmentally friendly to ensure sustainable development. Some of the income

generation projects for rural communities are the following – introduction to fish

farming, initiation of afforestation and agro-forestry projects, production of feedstock

for biofuel, and engagement in agriculture. Introduction to fish farming is a very

profitable and environmentally friendly economic activity at the same time (Adebo

and Ayelari, 2011). This project entails the construction of fish ponds or dams in the

rural areas that will support the fish. The operational costs of this project are minimal,

since they depend on rain or river water. Fish food will come from farm and domestic

waste to be costless and environmentally friendly. As a result, the fish may be

harvested and supplied to local and foreign markets, providing good returns. In

addition, the construction of dams and fishponds is likely to assist in slowing down

rainy water, and reducing soil erosion and possible floods.

Pali et al (2011) claimed that agro-forestry and afforestation projects are very

profitable and environmentally friendly, since they include massive planning of trees

on the idle land and along the farms. As a result, it becomes possible to harvest

timber for domestic and commercial purpose, and to get lucrative and sustainable
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income. Rural communities may also engage in the production of feedstock for

supporting production of biofuel, especially in idle land. This practice will help in

utilizing the available land and conserving the environment. Plants like jatropha and

soybeans have been identified to survive in harsh environments, and are likely to

become a viable income-generating project for the rural community (Salih, 2009).

Moreover, rural communities may be efficiently integrated into sustainable

agricultural activities such as poultry farming, dairy farming, and horticulture. All

these forms of farming are environmentally friendly if conducted in the right manner.

Therefore, the government should organize the rural community into groups or per

individuals, and advise them on undertaking such projects. Financial support in form

of loans should also be administered to assist in providing sustainable sources of

income to the rural community and enhancing their livelihoods (Anim and Mandleni,

2010).

2.9.3.5 Social Assistance and Safety Nets

As it has been already stated, poverty and safety threats have been vital phenomena

obstructing sustainable rural development. Therefore, there is great need to

undertake comprehensive social assistance programs to assist rural communities in

overcoming various problems. It is essential to facilitate free health and medical

schemes to the rural communities to improve health and general well-being of the

rural community. Food provisions are also important, since they are likely to eliminate

threats of hunger and starvation. Daniel and Kilkenny, (2009) postulated that

education programs and facilities should be made accessible and affordable to the

community to eradicate ignorance, and to facilitate capacity building. The issue of

safety nets should also be prioritized to enhance well-being and the general state of

health in rural communities.

2.9.3.6 Rural Development Finance

In accordance with ideas of Pali et al (2011), financial services are an integrated

component in facilitating the economic development. Sinha (2003) had earlier stated

that the process of reducing poverty levels in rural areas is impossible without proper

financial services. In the case of sustainable rural development, the issue of finance

cannot be taken for granted due to considerable financial resources required by all

the aspects of rural development, and execution of various projects. The studies

show that financial services are scarce in many rural areas, such as unavailability

and inaccessibility of credit insurances, savings, remittance facilities, and leasing in

many rural areas. In addition to poor households, small, micro, and medium

60



enterprises in the rural areas have been identified to fail due to the lack of finance

(Wellington, 2010). Therefore, it is critical to develop strategies and policies to

provide financial support to rural areas experiencing high levels of poverty, poor

infrastructural development, inadequacy of skilled personnel, and dispersed

economic activity. The situation has been worsened by the lack of knowledge among

service providers, and the insufficiency of products in rural areas that make the

availability of financial services scarcer (Buah et al., 2011). Thus, lack of risk

management mechanisms and collateral jeopardize the supply of credit services to

rural areas. In order to overcome the crisis of rural development finance, there is a

need for joint effort by government and other development partners. The government

should play a leading role in offering stimulus package for rural areas and initiating

financial credit programs to assist rural households in overcoming financial crisis.

2.10 Chapter Summary

The topic of agriculture, food, and rural development business in Africa has been

extensively discussed. The evidence for this statement is a diversified number of

scholars who devoted their synergies in addressing the issues entailed in the thesis

topic. Many scholars and researchers professionally analyzed the African agriculture

by extensively assessing the main issues affecting the African community. The

concept of agriculture in Africa has been investigated in detail, including the

challenges faced by agriculture in Africa, food security, and biofuel production.

Though the literature review based on works of various scholars and researchers has

expounded on the topic, some issues have been neglected. This gap together with

comprehensiveness and intensiveness of the information justifies the worth and

importance of the thesis aimed at addressing the entire range of issues in agriculture

in the African region.

The chapter provided an explicit review of the main issues affecting agricultural

development in Africa. The drastic impacts of climate change and production of

biofuels has been reviewed through the study of different scholarly works. In addition,

the literature review provides a clear vision of the issue of biofuel production in Africa,

and its impacts on agriculture proposed by different writers and researchers. This in-

depth and varied examination of information is an important contribution on the topic,

since it clarifies the state of agriculture in Africa. Besides that, this part of the work

has also studied the issue of sustainable rural development in Africa. Through the

works of different scholars and researchers, it has become possible to provide an

overview of the problems faced by rural communities in Africa. This information may

61



be considered essential for development partners and government agencies to take

action and to develop structures to alleviate the problems.

Despite the numerous contributions of researchers and scholars to the topic of

investigation, adequate and convincing insights concerning the topic are missed. The

ideas and information provided in the literature review do not profoundly propose a

solution to the problem. Most of the works on the topic seem to outline the problems

instead of analysing the root cause, and highlighting credible solutions. A wide gap in

knowledge and information has been evident in the problems concerning agriculture

in Africa. Literature on the study has been mostly focused on identifying the problems

rather than formulating solutions. For instance, the impacts of climate change and

biofuel production on agriculture have been highlighted. However, there has been

little proposed to overcome the problems. Probably, the scholars and researchers

could have focused more on finding solutions rather than concentrating on the effects

of African agricultural problems. In the context of rural development, the literature has

explicitly discussed the devastating state of African rural communities. The key

challenges faced by the continental rural communities have been highlighted.

Nevertheless, there is a wide gap on the root cause of the problems and potential

solutions as well. In terms of the gaps in literature concerning the topic of agriculture,

economics, and sustainable rural development, the thesis stands a better chance of

addressing the crisis.
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CHAPTER 3
RESEARCH METHODOLOGY

3.1 Introduction

The present chapter describes details of methodology on the basis of which the

research is conducted. Since there are several sub-research questions generated

around a central research question, there will be an obvious need to test these

questions by means of applying various research methods. Therefore, the research

methods, tools, and techniques used to answer the research questions are

delineated in this chapter. Moreover, the chapter explicitly explain the process

through which the research is carried out. The steps delineated in the chapter include

the formation of a conceptual framework for the research, the data collection and

analysis process, the process of generating survey questions and choosing variables

for statistical analysis, as well as statistical techniques used to calculate the results of

research.

3.2 Research Design

The study involves the analysis, review, and examination of impacts of climate

change and Biofuel production on agricultural commodity price variability and

possible strategies for sustainable rural development in Africa. To achieve this, the

study focuses on Nigeria and Niger taken as typical representatives of African

countries. These two countries are located in the Sahel region which is currently

facing serious food crises with over 15.5m people having almost nothing to eat.

The concepts of climate change and biofuel production have been of great concern in

terms of discussing the agricultural situation in the Sahel. Climate change has been

much evident in the 21st century, whereby numerous changes and developments in

the agricultural sector have been seen. Food production, food security, and rural

development have faced serious challenges in the recent past thus calling for urgent

actions. Based on this scenario, this research seeks to provide comprehensive and

credible information for addressing the crisis. In order to adequately address the

issue of climate change and biofuel production in Nigeria and Niger, a descriptive

research framework is adopted (Emory and Cooper, 2010). A schematic diagram of

such framework that is followed is shown in Figure 1. The diagram is aimed at

provision of adequate information and ideas about the causal relationships between

all concepts discussed within sole aim of answering the central research question.
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Figure 1
Schematic Diagram for the Study

Source: Developed by the Researcher.
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In order to answer the central research question and sub-questions as stated in

chapter one section 1.5, a mixed methodological approach comprising qualitative and

quantitative methods is chosen. It is made up of descriptive statistical analysis,

qualitative survey research, and statistical data correlation, all aimed at answering the

research questions. The review of the literature was conducted with the intention of

obtaining a deeper exploratory insight into African agriculture and rural development,

including the exploration of the nature of impact biofuel production, climate change and

other possible factors have on the agricultural commodity price variability. The ultimate

objective of the research is to answer all research questions, and to review the Nigeria

and Niger governments’ agricultural development and food production policies.

The researcher applied Saunders et al. (2007) technique to aid the entire study.

Saunders presented a coherent way of research work, and their technique covers the

timeframe, choices, research strategies, approaches, and philosophies that assist in

analyzing the results efficiently, as shown in Figure 2. The research questions of this

study are examined at the exploration phase by both literary and empirical research,

further on moving to the design cycle, which is otherwise termed the explanation

phase, and covers the plan of study methods. Testing otherwise called the last

empirical cycle is involved with the validation of the research methodology; it is applied

before conclusion and recommendations are made.

Figure 2

Projections and Unification of the Study Phases

Figure 2

Projections and Unification of the Study Phases

Source: Saunders, et al. (2007).

Saunders et al. (2007)

In order to undertake the data collection process efficiently, the researcher rely heavily

on the integrity of data collection and analysis stages. These stages will entail in-depth

analysis and descriptions of various elements and phenomena relating to the focus of

the research (Miles and Huberman, 2004). The purpose of research is explanatory; it is
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analytical in nature, and represents the continuation of descriptive research. The

researcher goes beyond merely describing the characteristics, to analyzing and

explaining why or how it is happening (Ghauri and Gronhaug, 2005). As for the

process of research, the mixed methodology is chosen because it is a significant

method for conducting different types of research studies (Eisenhardt, 2009; Johnson

and Onwuegbuzie, 2004). The outcome of the research is also a meaningful variable;

the present research is applied in nature because the outcome of the research is in the

form of practical actions and suggestions and recommendations.

3.3 Data Collection

Along with the secondary data analysis, a field visit survey among 300 farmers,

commodity traders, and other agriculture-based enterprises involved in agriculture,

food, and rural development businesses was done for the purpose of gathering both

quantitative and qualitative information at micro-level (farm/enterprise levels) on the

topic under study. A field visit opinion survey was selected as both the quantitative

and qualitative research method for conducting the study. A survey was found

relevant to the thesis research objectives because it allows collection of evidence

from agribusiness companies, farmers’ associations, agricultural commodity traders,

and individual farmers operating in Nigeria and Niger in the form of opinions of

professionals working in the field.

3.3.1 Primary Data Collection Methods

With the help of the survey, it is possible to evaluate and analyze the African

Agriculture, food, and rural development issues that focus on the chosen research

topic at micro level. Survey sampling is one of the most important issues at the onset

of survey research (Bless et al., 2006). For the purpose of the survey, Nigeria and

Niger which are located in the West Sahel region of Africa are chosen. The West

Sahel region is a territory with large portions of erratic rainfall and drought, which

implies a dramatic impact of the climatic conditions on the techniques and outcomes

of local residents’ agricultural activities. Consequently, the rational choice of activity

is subsistence farming; 90% of the region’s residents are known to be employed in it.

The average household is known to have from three to five animals, mostly sheep

and/or goats. An average farmer cultivates about two hectares of land, rarely more.

The inhabitants of Niger and Northern Nigeria reside in these conditions.

Nigeria is made up of 36 states and 774 local councils. The Survey was conducted in

3 states (Katisna, Jigawa and Zamfara) that have common border with Niger
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Republic. The number of local councils covered was 10. Niger is made up of 7

Regions and 36 Departments. The Survey was conducted in 2 Regions (Maradi and

Zinder) that have common border with Federal Republic of Nigeria. The number of

Departments covered was 6. The chosen area (3 states and 2 Regions) of the Field

Survey is located in the Western side of the Sahel Region which regularly experience

rainfall shortages and also food Shortages. The map of the West Sahel Africa that

includes the location of Nigeria and Nigeria where the survey is conduction is

as shown in figure 3. Data was generated based on field visits to farmers, open

Markets, selected Enterprises and Agric Farmers Associations in the chosen

locations.

Figure 3
Map of Countries in West Saleh of Africa Showing Location of Nigera and Niger

where the Field Survey was Conducted

After settling for the location and source of data, the next step is on the size of data

that is the number of agribusiness companies, farmers’ associations, major

commodity traders, and individual farmers to be used for the research. It was decided

by the researcher that 60% of the sample size should be made up of individual

farmers because the majority of the participants in agribusiness in Nigeria and Niger,

are individual subsistence farmers. Criteria for the sample selection was mostly
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based on the advice from rural community farmers’ traditional leaders and chiefs,

including opinion leaders in any selected state/region, Local Council/Departments

and Rural Villages. Sample size per location is based on population and level of

agricultural activity in the chosen area. This explains why majority of the trades and

registered enterprises surveyed are form Katsina, Mai’Adua, Maigatari, Maradi,

Tessauna and Zinder locations.

Questionnaire construction is the next stage of primary data collection. The

questionnaire for the survey was constructed by using the Likert scale, (Likert,

1932), traditional closed and open-ended questions (see Appendix 1). The

questionnaire is broadly divided into eight sections:

Section I - Information about respondents’ socio-demographic data, educational level

and type of business

Section II – Information about government agricultural and food policy issues in the

countries under study

Section III – Information about climate change (including drought and irregular

rainfall) challenges in the countries under study

Section IV – Information about biofuel production in the countries under study

Section V – Information about agricultural commodity price variability

Section VI – Information about smallholder farmers

Section VII -- Information about food, agriculture, and rural development

sustainability

Section VIII -- Information about respondent’s basic background and his/her general

opinions about food, agriculture, and rural development

There are 37 questions in the survey (sections II-VI and VIII), having 5 questions each,

while section VI has 7 questions and section I captures basic information about the

respondents. Each of the 37 questions was carefully constructed so that it was devoid

of any ambiguity. Some of the questions in are constructed using the Likert scale

(Likert, 1932). In addition, some of the questions require the respondents to make a

choice out of three options – “yes”, “no”, and “I do not know”. After getting all

responses, the total values from all the responses are to be calculated for each

statement.

After constructing the questionnaire, the next step was to carry out a pilot test. Pilot

testing falls under the construct validity approach of the questionnaire, took the form of

survey of 30 selected respondents. These 30 respondents collectively failed to see any
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major way in which the survey questionnaire could have been improved. Such a

positive result was received because the questions are simple and unambiguous.

Thus, the questionnaire remained unchanged for the research. Also the questions

terminology was constructed in such a way that they are meant to be completed

without guidance. This needed to be the case as the researcher was not always

present at the time of completion of the questionnaires although in over 85%, the

researcher’s assistant was physically present. During the pilot testing, the researcher

ensured that the 30 respondents chosen were typical representative sample of all

agricultural enterprises, commodity traders, farmers’ associations, and individual

farmers in Nigeria and Niger. Therefore, the construct validity was not a challenge to

this research. Hence, there was no difficulty in re-conducting the pilot testing as

recommended by Silverman (2005).

3.3.2 Secondary Data Collection Methods

Miles and Huberman (2004) explained that the secondary analysis of data helps to

“reanalyze the data that is already compiled by other researchers and organizations to

meet the requirements of their own study or database”. Another opinion is that

secondary data are “marketing research information available to researchers that they

have not gathered themselves” (Bless, et al., 2006). The data can be ‘raw’

(unprocessed) or ‘compiled’ (summarized). Therefore, in the light of the significance of

secondary analysis of data as a research method, it was selected as one of the

research approaches for this thesis at macro level that was at country and/or regional

levels of the sample selected. Gummesson (2000) also threw light on the significance

of the secondary analysis of data, explaining that it is a significant research method

used for the description of various analytical practices using the pre-existing data.

This research employs different secondary data sources for conducting the secondary

analysis and in this regard different journals, research reports, magazines, books,

electronic journals and web portals are accessed and information was gathered from

these sources to conduct the analysis of the available secondary data (Bless, et al.,

2006). Chapters six and seven are based on the statistical data analysis. These

secondary data will be gathered from reputable sites such as the FAO statistical

archives, World Bank, African Development Bank, etc. These data are statistically

compiled and analyzed with the help of statistical software for the sake of testing the

hypotheses stemming from the research objectives and questions. Such data as the

agricultural production outputs, the areas planted for food crops and biofuel feedstock,

the amount of investment in land, machinery, and crop planting, the volume of rainfall,
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consumer price index, food price index, the food prices, etc are selected for the

precision of data analysis, and for the overall reliability of findings obtained in the

course of the present research.

3.4 Data Analysis

Data analysis for the purposes of the present research is conducted in three different

ways. The results of survey research are subject to content analysis, with

categorization of findings. This research approach is significant for the study because

it allows the collection of practical evidence from the participants in the agricultural

and food sector regarding the present and past performance of agriculture, food, and

rural development sectors at different micro levels in different locations of Nigeria and

Nigeria. The second portion of data is quantitative, and was analyzed by means of

using the statistical correlation method and regression analysis. The aim of

quantitative research is to establish recurrence of events. It is concerned with testing

a theory by means of relevant modes of measurement and the analysis based upon

statistical techniques (Gill and Johnson, 2002).

3.4.1 Survey Data Analysis

The answers gathered for each section are compared with each other to find out if

the African agriculture, food, and rural development at primary level are getting

weaker with respect to climate change and biofuel production. In addition, the

impacts on agricultural commodity price variability and rural development are

explored as perceived by study respondents. The focus of content analysis (inductive

by nature) seeks to understand whether Nigeria and Niger agriculture is affected

seriously and adversely by the climate change and biofuel production, the

manifestations of which are commonly found in the food price increases.

3.4.2 Spearman’s Correlation Analysis

The Spearman correlation is considered a parametric counterpart of the Pearson

correlation coefficient; it is used when the requirements for the Pearson correlation

are not met, which happens in case the variables are given in the ordinal scale, or

the relationship between them is evident but not linear (Vaughan and The American

Society of Information Science and Technology, 2001). As Gravetter and Wallnau

(2008) noted, the Pearson correlation coefficient measures the consistency of the

relationship, and not its form. Therefore, the Spearman correlation fits into the

present correlation analysis because there are various data in the set of variables

chosen for analysis. Some data are indicated in the monetary value, while other data
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indicate the hectares of crops planted in Nigeria and Niger. There are distinct

relationships between the production volumes of food crops, and the producer prices

set for them. However, the relationships between all these variables and the food

prices are non-linear, which makes the Spearman correlation the best fit for the

identification of relationships in the chosen sample of variables.

3.4.3 Regression analysis

The data collected for the correlation analyses were all used in order to come up with

a model that best predicts food price variability. The data for each factor was inputted

in the software SPSS 18.0 and a regression analysis was conducted. The data

revealed which factors have significant contributions in determining the price of

agricultural food commodities.

3.5 Delimitations

It is necessary to admit that the present study has a number of delimitations that are

effectively addressed by the researcher. Because people are complex and abstract,

varying interpersonally, not every important topic can be put under unbiased

measurement and critical security of every concept. In addition, qualitative research

has been criticized for often ‘forcing’ responses or people into categories that might

not ‘fit’ in order to make meaning. Therefore, the method of triangulation is used for

the sake of ensuring high levels of validity and reliability of research results. The

survey method representing the qualitative part of research and being less reliable

than statistical calculations is triangulated with concise statistical calculations, i.e.,

the Spearman correlation, for the verification of hypotheses set out for the present

research. Quantitative research methods usually have higher reliability because they

are easy to replicate, and their outcomes are statistically reliable. By presenting all

subjects with a standardized stimulus, survey research helps eliminate unreliability in

researcher observations. Furthermore, careful wording of the questions can greatly

reduce the subject’s own unreliability.

In terms of application of measures that capture original research concepts under

study, quantitative research has low validity, since it tends to use a limited portion of

measures. These measures provide shallow, unrealistic data, thus prompting the

challenge of measuring the social or economic situation in its complexity. Reason

and Rowan (1981) argued that the “results of quantitative research may be

statistically significant but are often humanly insignificant; that is, some things which

are numerically precise are not true, and some things which are not numerically
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precise are true”. This limitation has been effectively addressed by means of

establishing the third part of analysis – the highly inductive descriptive statistical

analysis the nature of which is summative, and which helps to obtain a holistic picture

in which both qualitative and quantitative research findings fit.

3.6 Ethical Considerations

Consideration of ethical issues is vital for the adequate data collection, and the

creation of the atmosphere of trust between the researcher, the respondents, and the

readership (Saunders et al., 2007). The present research followed the format of

ethics requirements set out by the University. The conditions outlined in the

University research were closely adhered to. The ethical considerations regarding

plagiarism, integrity of data reporting, and privacy of research subject were kept to

throughout the research process.

Ethical issues that might have arisen from the human subjects’ research were

effectively addressed. As Saunders et al. (2007) noted, “in the context of research,

morals refer to the suitability of one’s behaviour in relation to the rights of those who

become the subject of your work, or are affected by it”. Hence, the respondents were

kept informed about the aims of research, their confidentiality was secured, and the

survey results were used only after the informed consent was obtained. The identity

of respondents was also not disclosed throughout the data collection, analysis, and

reporting stages.

3.7 Chapter Summary

This chapter considers the methods applied in conducting the present research. The

main theme of the research is to analyze, review, and examine the impacts of climate

change and biofuel production on agricultural commodity price variability, and to

generate feasible recommendations on achieving sustainable agricultural

development. The choice of methodology was made in favour of the algorithm used

by Saunders et al. (2007), since it covers all required phases of research, comprises

succinct timeframes, choices, strategies, approaches, and philosophies. Since this

research assumed both qualitative and quantitative approaches, the application of

philosophies such as positivism, realism, objectivism, subjectivism, radical

structuralism, and radical humanism among other are of great significance. This

phenomenon ensured that the data concerning climate change, biofuel production,

agricultural commodity price variability, and strategies for sustainable rural

development are adequately collected, analyzed, and compiled.
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Both qualitative and quantitative approaches to data analysis are offered, stemming

from the fact that the research design is mixed-method research. The primary

method of data collection is the opinion survey conducted with 300 respondents in

the West Sahel region; secondary data for statistical analysis have been taken from

FAO, World Bank, and African Development Bank archives. Three methods of data

analysis have been chosen to fit all objectives and questions of the research: content

analysis of survey results, Spearman correlation for the analysis of non-linear

relationship between food prices and a set of chosen variables within the Sahel

region of Africa. Limitations of the chosen methodology have been recognized and

targeted by means of applying triangulation, and the ethical considerations

connected with the survey research have also been discussed in detail.
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CHAPTER 4
MICRO LEVEL OPINION SURVEY RESEARCH FINDINGS

IN NIGER AND NIGERIA

4.1. Introduction

This chapter of the thesis presents the findings at farm/enterprise (micro) level of the

opinion survey conducted in the region of Sahel located at the border of Niger and

Nigeria. As a result of the location choice, the survey respondents from both North

Nigeria and South Niger took part in the survey. The first part of the chapter contains

systematized and categorized survey results with explanations to each category of

data. The next part of the chapter presents the analysis of findings elicited as a result

of conducting the opinion survey; the implications refer to a wide range of perceived

relationships and impacts the farmers of Niger and Nigeria see in the agricultural

field. The analysis of implications deals primarily with the government role in the

establishment of sustainable agricultural and rural development, the relationship

between agricultural yields, climate change, and biofuel production. Some other

issues discussed in terms of survey results’ implications are the potential impact of

role of governments on the agricultural commodity price variability, and the

connection between oil market prices and food price variability. Finally, the opinions

of respondents about the proactive measures to be taken for the sake of improving

the agricultural situation, and stabilizing food prices are discussed. The next section

of the directly ties the findings of the opinion survey to the research objectives and

research questions. The final section of the chapter is a summary outlining the key

findings of the chapter along with some issues that need further investigation at

macro (country /regional) levels and findings of the present chapter.

4.2. Research Findings

It is essential to note before the presentation of findings of the opinion survey that

Niger and Nigeria are in the western side of the Sahel region which is chosen for the

purposes of the present research. The conditions of life and work of the people living

in the chosen areas may provide an additional insight into their views about the

status of agriculture, influential factors affecting it, and the ways to combat the

negative influences of external and internal variables.
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4.2.1. Demographic Data Analysis

The first section of the survey aimed at identifying the socio-demographic

characteristics of respondents such as the type of business in which they are

involved, their educational background, age, and nationality. Experience in the field

of agriculture was also assessed in years. The present characteristics will give an

additional idea of whether the respondents represent an authoritative group of the

African population in the issues of agriculture, and whether their opinions present a

research value.

The total survey sample comprised 294 respondents; the return rate is 98% out of

300 disseminated surveys. The return rate is very high, which indicates the high level

of interest and responsibility of respondents in terms of agricultural issues’

discussion. The age of the respondents fluctuated between 20 and 50 years old,

which gives a vast diversity of work experience years – from 10 to 30 years. The

present data indicate that the average distribution of age and experience calculated

by means of using the following formula:

Average (X) = Range of Years (n)/Frequency (f)

Therefore, the result of calculations in terms of age and experience shows that the

average age of respondents is: 20+50÷2=35, while the average number of years

spent in the field of agriculture is: 10+30÷2=20. The present findings are highly

consistent with the findings about the early start of work by adolescents – it is

commonplace for Nigeria and Niger to start helping their family in the field at the age

of 12-15 (Garcia and Fares, 2008).

The types of business in which the respondents are involved can be seen in graph 1.

As one can see, there were 15.3% of commodity traders, 5.78% of respondents

belong to the field of agricultural commodity enterprise, while 9.19% are the

members of farmers’ associations. The prevailing 69.73% of respondents are

individual farmers, which is highly consistent with the preliminary observations of the

region indicating the high levels of individual small farming initiatives among the

population (Garcia and Fares, 2008). The prevalence of individual farmers as

respondents also indicates the valuable data at the firm/micro level targeted in the

present chapter.
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Graph 1
Types of Business Reported by Respondents

Types of Business

agricultural commodity
enterprise (5.78%)

commodity trader (15.30%)

farmer's associations (9.19%)

individual farmers (69.73%)

The geographical location of respondents is more even than the occupational profile

– one can see the statistics of respondents’ location in graph 2. A total of 54.76% of

respondents reside in Nigeria, while the remaining 45.26% belong to the territory of

Niger. The present division of sample is highly beneficial for the analysis of results,

since it offers nearly equal parts of opinions of Niger’s and Nigeria’s population. The

present distribution of geographical location will make the overall opinion distribution

more even, and will reduce the potential of researcher bias, or result ambiguity.

Graph 2
The Place of Respondents’ Residence

Residence of Respondents

Nigeria (54.76%)

Niger (45.24%)

Finally, the socio-demographic part of the survey focused on the identification of the

educational background of respondents. Two categories were predominant in the

responses: 41.16% of respondents reported having the compulsory school
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education, while 36.74% of respondents chose the variant “other” that implies either

having no secondary education, or having a level of education higher than

postgraduate university degree. Taking into account that the level of respondents

with a technical qualification is rather low (11.22%), and the percentage of

respondents with a post degree technical qualification and postgraduate degrees is

even lower (1.7% and 2.72% respectively), one can assume that the category of

“other” reflects the percentage of uneducated respondents. The present data are

highly illustrative of the complicated situation with educational provision in Nigeria

and Niger; though secondary education is compulsory, people are forced to work

from early age, which precludes them from getting basic education (Garcia and

Fares, 2008). The distribution of responses regarding the educational background of

respondents can be seen on graph 3.

Graph 3
Educational Level Reported by the Survey Respondents

Educational Level of Respondents

Compulsory school
education (41.16%)

Technical qualification
(11.22%)

Undergraduate 'first'
university degree
(6.46%)

4.2.2 Opinions about Efficiency of Government Policies regarding Agricultural Policies,

Agricultural Development, and Participation of Small Farmers in Export/Import

Activities

The first three questions of the survey following the provision of socio-demographic

data asked the respondents to voice their opinions about the quality and efficiency of

government’s involvement in the agricultural and food policy issues. Three points were

delineated – the assessment of the government’s involvement in agricultural

development policies’ establishment, the provision of land policies and tenure systems,

and the personal evaluation of the agricultural policies’ efficiency. The respondents

77



were asked to rank their answers from 1 (very low) to 5 (very high). The responses can

be seen on graph 4.

Both questions 1 and 3 showed a high level of mistrust and dissatisfaction of the

population with government policies in agriculture. Thus, 42.52% of respondents

voiced their very low opinion about the government policies’ efficiency, and 44.56% of

respondents voiced the same very low opinion about government commitment to these

policies. The number of people voicing a low opinion was 88 (29.9%) and 89 (30.27%),

medium opinion – 39 (13.27%) and 42 (14.29%), high opinion – 24 (8.16%) and 22

(7.48%) , and very high opinion -15 (5.1%) and 9 (3.06%) respectively. The declining

tendency indicates very clearly that the majority of respondents are dissatisfied with

the extent to which the government occupies itself with the agricultural problems of

Nigeria and Niger.

Graph 4
Assessment of Government Efficiency Level in Terms of Agricultural Policies

Quite a different situation is observed in the case of responses to the question about

the level of efficiency of land policies and tenure systems arranged by the government.

The responses distributed very evenly, precluding the researcher from making a

definite conclusion about the level of efficiency of land policies and tenure systems. 37

respondents (12.59%) assessed their efficiency as very low, while 39 respondents

(13.27%) assessed it as low; the medium efficiency was noted by 76 respondents

(25.85%), the largest part of respondents attributed high efficiency to it (81 respondent,

27.55%), while the significant part of respondents (61, 20.75%) even assessed it as
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very high. As one can see, the prevailing portion of replies lies within the medium to

very high opinion, which indicates the further need to research the discrepancy

between the success of tenure systems and land policies, and the failure of agriculture

policies.

As one can see in table 2, the answers to the question about the government

agricultural commodity imports/exports policy divided nearly equally into three parts,

which indicates the high level of ignorance in terms of government import/export

policies. One-third of respondents (95, 34.42%) replied that the policies take the

interests of small farmers, into account, 107 respondents (36.52%) answered

negatively, and 91 respondents (31.06%) admitted not knowing whether the

import/export policy observed small farmers’ interests. As a result, one can assume

that there is a serious disagreement regarding the import/export policy of governments

of Niger and Nigeria regarding small farmers.

Table 2
Opinion about Enactment of Key Agricultural Policies by Governments

Statement
Yes No

I don’t

know

No

choice
Total

Does the government’s agricultural

commodity imports/exports policy favor

local farmers?

95

(34.42%)

107

(36.52%)

91

(31.06%)

1

(0.34%)

293

(100%)

Are there sufficient policy structures for

addressing agricultural development?

76

(25.85%)

188

(63.95%)

30

(10.20%)
-

294

(100%)

The replies about the presence of policies for supporting agricultural development

are more focused; the overwhelming majority – 188 (63.95%) of respondents

indicated absence of such policies, while only 76 respondents (25.85%) indicated

their presence. A significant portion of respondents (10.2%) informed about their lack

of knowledge about any policies of that kind, which reflects the incongruence of

communication channels within the state that would deliver the appropriate, relevant

information about agricultural policies from government officials to ordinary farmers.

4.2.3. Opinions about Climate Change Effect on Agriculture and Rural Development

The section asking respondents about the impact of negative climate changes on

their agricultural activities consisted of five core questions. The questions for this part

were designed on the basis of ideas voiced by Adebo and Ayelari (2011), and Searle

and Gow (2010) about the strong influence of climate change on the ability of Nigeria
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and Niger farmers to conduct their agricultural activity. There was a strong

relationship found between prolonged dry seasons, intense rainfall, the average

temperature increase, and other environmental factors on the annual harvests and

agricultural productivity.

The answers to all five questions revealed that the respondents perfectly realized the

negative effect of such climatic phenomena on their agricultural yields as drought and

erratic rainfall (282 respondents, 96.58%), other climate changes (287 respondents,

97.62%); 96.94% of respondents found the direct relation between the negative

climate change and food production, and 98.3% assumed the dependence of rural

development outcomes on climate change. Table 3 shows the breakdown and it is

also notable that 69.07% of respondents agreed that the problem of climate change

can be managed with the help of government support. The percentage of negative

responses to these five questions, or skipping the choice, did not exceed 2.38%,

which is 7 respondents. The only exception is the question about government

support in combating climate change consequences; 30.24% of respondents

declined the idea that government could help in climate change issues, which reveals

either their lack of trust in government efforts, or the opinion of climate change being

beyond the measures of human influence.

Table 3
Opinions of Residents about Climate Change Effect on Agriculture

Statement
Yes

No I don’t

know

No

choice

Total

Do you think drought or erratic rainfall

contributes to decline in Agriculture?

282

(96.58%)

6

(2.05%)

4

(1.37%)

2

(0.68%)

292

(100%)

Do you think other climate changes known

to you affect your agriculture?

287

(97.62%)

7

(2.38%)
- -

294

(100%)

Do you think climate change affects food

production?

285

(96.94%)

7

(2.38%)

2

(0.68%)

294

(100%)

Can the problem of climate change be

managed through government support?

201

(69.07%)

88

(30.24%)

2

(0.69%)

3

(1.03%)

291

(100%)

Does climate change impact negatively on

rural development?

289

(98.30%)

3

(1.02%)

2

(0.68%)
-

294

(100%)

4.2.4 Opinions about Biofuel Production Impacts on Agriculture, Food Insecurity, and Its

Contribution to a Food Crisis

One of the key points of the present research is to investigate the perceived and

actual influence of the biofuel production trends on the agriculture and sustainable
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rural development in Nigeria and Niger. Thus, the next portion of survey questions

was designed to identify the respondents’ opinions about the impact of biofuel

production on agriculture, on process for food commodities, on food insecurity, and

as a consequence, on the emergence of a food crisis. The vast body of research

indicates adverse effects of the biofuel production intensification on the availability of

arable land, on food prices, and agriculture in general. The results of the survey

questions are presented in Table 4.

Table 4
Respondents’ Opinions about Biofuel Production

Statement Yes No I don’t

know

No

choice

Total

Does the production of biofuel have any

impact on production of staple food and the

entire agricultural sector?

10

(3.40%)

278

(94.56%)

6

(2.04%)
-

294

(100%)

Do you think biofuel production leads to

decline in available land for food

production?

45

(15.31%)

233

(79.25%)

16

(5.44%)
-

294

(100%)

Does the production of biofuels trigger the

prices of basic food commodities?

5

(1.71%)

281

(96.23%)

6

(2.05%)

2

(0.68%)

294

(100%)

Do you think the production of biofuel has

led to diversion of financial resources from

food production, hence contributing to food

crisis?

98

(34.03%)

157

(54.51%)

33

(11.46%)

6

(2.08%)

294

(100%)

Does the increased production of biofuel

contribute to food insecurity?

100

(34.01%)

155

(52.73%)

36

(12.24%)

3

(1.02%)

294

(100%)

Surprisingly, negative replies prevail in the majority of questions; thus, only 10

respondents (3.4%) saw the impact of biofuel on the staple food production, and

agriculture in general. Only 45 respondents (15.31%) recognized the reason for decline

of land available for food production in the increased biofuel production, and only 5

respondents (the tiny 1.71%) agreed to the fact that production of biofuel contributes to

the increase of food commodity prices. The replies to two final questions were more

diverse; about a third of respondents (98, 34.03%) agreed to the fact that the

production of biofuel results in re-allocation of financial resources, and decreases the

financial support of food production, which contributes to the food crisis. However,

more than a half of respondents (157, 54.51%) responded negatively to this question,

assuming that there is no connection between the food crisis and biofuel production. A
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considerable portion of respondents turned out non-informed in this issue – 33

respondents (11.46%) stated that did not know whether there is any connection.

Relating to the question of food insecurity, 100 respondents (34.01%) agreed that

there is a direct relationship between the factors, while 155 (52.73%) declined the

statement, and replied negatively. 36 respondents constituting 12.24% of the total

number of respondents confessed to not knowing about any relationship that may exist

between the variables. Therefore, the absence of perceived dependence of agricultural

challenges and food insecurity with the increased tempos of biofuel production was a

prevalent trend observed in this category of questions. The reasons and possible

implications of these survey results will be discussed further.

4.2.5 Opinions about Subsidies, Farming Systems, Climate Change, Oil Market

Fluctuations, Trade Policies, and Price Control as Factors Affecting Commodity Price

Variability

Commodity price variability is still considered one of the evils affecting food security,

and leading to food crises and agricultural instability. Therefore, the next portion of

survey questions was targeted at the identification of perceived factors contributing to

commodity price variability, and strategies to combat the phenomenon. The

respondents were asked about such strategies as government subsidies, price control,

and stronger trade policies as potential ways to combat price variability. The responses

can be found in Table 5.

Table 5
Respondents’ Opinions about Agricultural Commodity Price Variability

Statement Yes No I don’t
know

No
choice

Total

Do you think provision of subsidies
leads to food price variability?

89
(30.27%)

188
(63.95%)

17
(5.78%)

-
294

(100%)
Does current farming systems
practice contribute to price
variability?

247
(84.01%)

42
(14.29%)

5
(1.70%)

-
294

(100%)

Does climate change increase price
variability?

266
(90.48%)

24
(8.16%)

3
(1.02%)

1
(0.34%)

294
(100%)

Do the fluctuations and crisis facing
oil markets affect food price
variability?

288
(97.96%)

6 (2.04%) - -
294

(100%)

Can price control and stronger trade
policies help in addressing the issue
of food price variability?

269
(91.50%)

16
(5.44%)

9
(3.06%)

-
294

(100%)

As it comes from the survey results, respondents do not see the relation of food price

variability to the provision of subsidies; only 30.27% of respondents saw this relation,

while the overwhelming 63.95% assumed there was no relationship between the
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variables. 17 respondents (constituting 5.78% of the sample) assumed they were not

informed about any relationship. As for four other questions, the majority held a

positive opinion about the contribution of farming systems, climate change,

fluctuations, and crisis to price variability, as well as about the positive potential of

price control and trade policies. 84.01% of respondents agreed to the impact of

farming systems, 90.48% agreed to the impact of climate change, and 97.96% of

respondents saw the impact of oil markets on price variability. The negative opinions

were voiced by 14.29% (about the impact of farming systems practice), 8.16% (about

the impact of climate change), and 2.04% (about the impact of oil market

fluctuations). Only 5 and 3 respondents (1.7% and 1.02% respectively) responded

that they did not know about any impact (of climate change and oil market variability

– respectively). Speaking about the price control and stronger trade policies, 91.5%

of respondents agreed that these tools can help combat price variability, while 5.44%

of respondents declined this statement. Only 9 respondents (3.06%) stated they did

not know about the relationship of these variables, which indicates a strong

agreement about the power of government authorities over price variability.

4.2.6 Opinions about Smallholder Farmers and Farming Systems in the Agricultural

Landscape of Niger and Nigeria

The next two questions addressed the assessment of small farmers’ role in the

agricultural activity of the countries chosen as a location for surveying, namely, in

Niger and Nigeria. Taking into account that the prevailing portion of respondents is

small individual farmers, and the number of small farmers is documented as very

high across sub-Saharan Africa, the research aims at identifying whether the

government realizes the importance of developing small farmers’ opportunities. The

survey results about the output of small farmers, and level of support provided to

them by the government can be seen on graph 5.
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Graph 5
Respondents’ Opinions about Small Farmers’ Significance in Agriculture
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As one can see from the present figure, both the level of support and the level of

output are considered very low by the majority of respondents. 57.48% of respondents

assessed the level of government support as very low, while only 1.02% assessed it as

very high (3 respondents). Similarly, 62.24% of respondents assessed the output of

small farmers as very low, while only 1.7% (5 respondents) assessed it as very high.

The overall tendency towards small farming is evident from the present responses;

though small farmers constitute the largest portion of farmers in Africa, there is little

attention to them from government authorities, and little support to increase small

farmers’ agricultural yields.

According to the information provided by Baiphethi et al. (2009), the majority of small

farmers have abandoned commercial farming attempts because of the cheaper

American products imported in large quantities. Thus, African farmers do not stand

competition, and have to leave the local markets. Taking into account neglect towards

small farmers, there is a need to assess the attention to other farming systems, and

the perceived contribution thereof to the agricultural well-being in Africa. The replies of

respondents can be seen in Table 6.
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Table 6
Role of Farming Systems and Technology in the Economic Prosperity of Farmers

Statement
Yes No

I don’t

know
No choice Total

Does the current farming system

contribute the high levels of poverty?

250

(85.03%)

33

(11.22%)

11

(3.74%)
-

294

(100%)

Does current level of incentives to

farmers contribute to the high levels of

poverty among smallholder farmers?

270

(91.84%)

10

(3.40%)

8

(2.72%)

3

(1.02%)

294

(100%)

Can adoption of better farming systems

help in alleviating poverty among

smallholder farmers?

266

(90.48%)

6

(2.04%)

16

(5.44%)

6

(2.04%)

294

(100%)

Can adoption of better fertilizers and

chemicals subsidies help in alleviating

poverty among smallholder farmers?

292

(99.32%)
-

2

(0.68%)
-

294

(100%)

Can adoption of better technology help

in alleviating poverty among

smallholder farmers?

249

(84.69%)

20

(6.80%)

17

(5.78%)

8

(2.72%)

294

(100%)

It follows from the present results that the overwhelming majority of respondents

disapprove of the current farming system, indicating that it contributes directly to

poverty (85.03% respondents agreed to the statement as compared to only 11.22%

refusing the statement). Even a larger number of respondents assumed that the

current level of government incentives to farmers contributes to poverty (91.84%),

and only 3.4% refused to see the connection between the variables, with 2.72%

stating they did not know about any relationship between the variables. 90.48% of

respondents saw the way out of poverty in the adoption of better farming systems,

and adoption of better fertilizers and chemicals, as well as better technology, was

also seen as a direct way to improving the situation with poverty in Africa ((99.32%

and 84.69% respectively). The present findings show the focus on the farming

system, fertilizers and pesticides, and technological improvements as the surest

contributors to the alleviation of poverty in the agricultural regions of Africa.

4.2.7 Opinions about Food, Agriculture, and Rural Development Sustainability

The key objective of the present portion of survey questions was to identify the

associations respondents have regarding food, agriculture, and sustainable rural

development. The questions addressed the inefficiencies in governance, the negative

effects of fertilizers, and the technology backwardness as the prime factors
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contributing to low agricultural output. In addition, the availability of agricultural inputs

such as high-quality fertilizers, and the overreliance on tropical plants and animals

were discussed as probable contributors to the agricultural crisis. The results are

provided in Table 7.

Table 7
Opinions about Food, Agriculture, and Rural Development Sustainability

Statement Yes No I don’t

know

No

choice

Total

Does climate change inhibit efficiency in

food production?

271

(92.18%)

22

(7.48%)

1

(0.34%)
- 294

Does the current level of fertilizer and other

agricultural inputs availability have a

positive influence on agricultural output?

124

(42.18%)

170

(57.82%)
- - 294

Does Public governance contribute to the

inefficiencies in agriculture?

178

(60.54%)

111

(37.76%)

5

(1.70%)
- 294

Do you think current levels of technology

adoption contributed to low agricultural

output?

186

(64.14%)

98

(33.33%)

6

(2.04%)

4

(1.36%)
294

Do you think the overreliance on tropical

plant and animal species inhibit food

147

(50.00%)

145

(49.32%)

2

(0.68%)
- 294

As one can see from the table, there was a considerable agreement only in two issues

out of five; 92.18% of respondents agreed that the climate change inhibits the

efficiency of food production, which is consistent with the previous findings. Only

7.48% of respondents disagreed with the statement, and only one respondent (0.34%)

did not have any opinion on the issue. Similarly, the technological backwardness was

seen as a mitigating factor for agricultural development by 64.14% of respondents; a

third of respondents (33.33%) responded negatively to the statement. The rest skipped

the question (1.36%) and did not know the answer (2.04%).

As for the fertilizer availability inhibiting the agricultural development, opinions split;

42.18% of respondents gave a positive answer to the question, while 57.82% refused

the statement, indicating the absence of effect of the present factor on their agricultural

activity. The effect of public governance on the agricultural activity was also found

doubtful; 60.54% indicated the presence of this effect, while 37.76% declined it. Finally,

the overreliance on tropical plants and animals was also found a doubtful factor

mitigating agricultural development, since 50% of respondents admitted its influence,

while 49.32% refused to admit it. Therefore, there is no unifying evidence about the
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factors that mitigate the sustainable agricultural development. Some responses

coincide with literary findings, while others directly contradict them, implying the need

for further research.

4.2.8 Opinions about Challenges Facing Agriculture, Food Production, and Rural

Development in Nigeria and Niger.

The closing two questions were dedicated to the identification of respondents’

opinions about the major challenges their towns and regions on the whole is facing in

the field of agricultural activity, food production, and rural development. The most

frequently noted responses were as follows:

 Lack of fertilizers at subsidized rates

 Too much politics in the field of subsidized fertilizers, which means that the

access of ordinary people to fertilizers is restricted

 Inadequate government support in terms of farming tools provision at affordable

prices

 Lack of optimal rainfall conditions, with droughts changing to erratic, disastrous

rainfalls

 Lack of financing availability

 Lack of government support in terms of restricting cheaper imports

 Lack of focus on rural community transformation at the policymaking level

 Lack of bio-research in terms of making seeds resilient to droughts

 Lack of focus on the provision of irrigation all year round with the help of new

water sources

 Lack of national and international forestation programs that may potentially

mitigate droughts and the desertification of African land

 Absence of basic infrastructural improvements potentially beneficial for the

development of small farmers.

At the end of the survey, respondents were encouraged to give their own comments

about the interrelationship of such variables as price variability, climate change,

biofuel production, the availability of crops, the support for small farmers in Nigeria

and Niger, and some other factors that are seen as influential variables in the

formation and fluctuation of food prices. As a result of these comments’ analysis, one

may see that more than 90% of respondents agreed to the effect of climate change

on the farming activities due to the frequent droughts and erratic rainfall spoiling the

harvest, and depriving farmers of the major part of their yields. The respondents
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noted that their harvest was hardly enough to feed themselves and their families, and

that they could not buy enough food for the whole year because of high food prices.

The main reason for the inability to buy enough food is the food price variability

creating uncertainty and instability in the food market.

There was a high level of corruption noted by respondents in the field of agricultural

and food policies and activities; the major part of remarks about corruption came

from respondents from Nigeria. The high levels of corruption create the unwillingness

of local and foreign investors to deal with agriculture, food, and rural development.

Therefore, the respondents repeatedly mentioned the need for the governments to

reform key agriculture-related policies to make them more farmer-friendly and

supportive, especially for small farmers and rural agricultural communities. Finally,

there was much hope voiced by respondents regarding the attention of the

international community to the disastrous effects of climate change on the climate,

agriculture, and life in Africa. The majority of respondents also indicated their

expectations about international assistance with gaining more modern technology

and equipment to increase the agricultural productivity in their countries.

4.3 Analysis of Research Findings

The most outstanding inferences from the survey results are the low level of

government’s commitment to agricultural development, low efficiency of government

policies in the field of agriculture, and low government support to small farmers

resulting in poor harvests. However, the majority of respondents assessed the

efficiency of land policies and tenure systems as good, which contradicts the expert

opinion about these variables. As Wellington (2010) put forward, the rural land is

nowadays in the open access, and the communal land tenure is also the widespread

practice in African countries up to date, which results in over-use, under-use, and

misuse of land resources. However, the respondents are representatives of the poor

African community, which indicates that they are happy to have land in their free use;

otherwise, in case they would have to pay for using the African arable land, their

agricultural outputs would hardly enable them to cover the costs of land use, let alone

the provision of basic living needs for farmers and their families. Therefore, the

question is found inconsistent in terms of assessing the overall situation with the

tenure system and land policy in Nigeria and Niger. The opinions of poor people who

are happy to process as much land as they could but was not granted as much land

by the government couldn’t help to reveal the objective state of the situation with land

resources.
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The overall agreement was reached by participants in all issues relating to the effect

of climate change on the outcomes of their agricultural activity. Almost unanimous

agreement was noted in such questions as the inhibition of agricultural outputs due to

the climate change, effect of climate change on the commodity price variability, and

the overall negative effect of climate change on the agricultural activity in Nigeria and

Niger. Therefore, there is a need to include the variable quantitatively measuring the

climate change manifestations in Africa in the statistical analysis to verify the

answers of respondents in terms of climate change effects on the agricultural issues

in African countries.

Looking at further research, drought has been looked as having serious implications

on agriculture. Therefore, the presence of such “deficiency of precipitation” for a long

time period results in water shortage. According to (FAO, 2012a), much spring

drought led to the reduction of standing crops and productivity of fertile lands.

Therefore, drought affects activities that require sufficient moisture, for instance,

croplands that lack sufficient irrigation end up affected whilst agricultural lands

reduce in their yields not to mention increased soil erosion. Moreover, drought leads

to insect infestation such as grasshopper which adversely affects the agricultural

economy

There is also a controversial situation in case of assessing the efficiency of

government import/export policies as related to small farmers. The answers divided

30/30/30 in percentage, indicating that one-third of respondents agreed to the

negative impact of these policies, one-third declined the negative impact thereof and

one-third reported not knowing about the nature of those policies. Therefore, more

objective data are needed to answer the question, taking into account the ambiguous

survey results.

There was a substantial theoretical conceptualization of the effects of biofuel

production on agriculture even before looking at what the views of the respondents.

Recently, the UN Food and Agriculture Organization (FAO) sent a warning to most

governments indicating that large-scale production of biofuels was posing serious

negative effects to food security (Michel, 2012). Other critics express that the

evolvement of agro-fuel would have adverse effects on food production (Van

Rensburg, 2011).
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The study did deepen more on biofuel production just to shed more light on its impact

on the agricultural activities directed at food production, on the amount of arable land

available for food production, and its influence on the increase in food prices. There

were also questions directed at identifying the effect of increased biofuel production

on the diversion of financial resources from staple food production, and the

contribution of biofuel production to the emergence of food insecurity. The replies

were controversial in some aspects, which indicate the inability of average poor

farmers to assess the macro effect of increased biofuel production in Nigeria and

Niger on the near future of food agriculture.

This trend seen among the respondents confirms the need to create awareness

programs, especially among the farmers at micro-level, educating them on the

dangers of biofuel production on their agricultural activities. These programs will aid

in creating a balance between the inward-outward biofuel productions which may

ultimately affect sustainable agricultural activities negatively. It is also necessary to

explicitly articulate the inward-outward biofuel production implications to all farmers,

since most of the respondents seem not to conceptualize the implications of

excessive biofuel production on the agricultural sector. This survey also prompts the

reader to evaluate whether Nigeria and Niger have succumbed to serious negativities

as a result of biofuel production. The negative impact of resorting to biofuel

production at the expense of agricultural activities for food production is reflected in

Figure 4. In the figure, biofuel from production from other sectors includes biofuel

from animal dung, human wastes, among other possible sources.

Figure 4

Inward-Outward Implication of Biofuel Production on Sustainable Agriculture

Source: (Developed by Author)

Bio-Fuel
Production from
other Sectors

Bio-Fuel
Production from

Agricultural
Activities
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As can be seen from model 1 above, there is no equilibrium allowing the peaceful co-

existence of food production and biofuel production, unless the two variables

converge at the centre. Suffice to mention that the equilibrium points at the state of

sustainable agriculture as discussed above.

For instance, it was seen that biofuel production jeopardizes stability of staple food

regardless of the fact that most of the respondents did not see such negativity.

Moreover, biofuel production also leads to the decline of available land for food

production. Looking at these two variables (instability of staple food, and decline in

available land for food production), one can develop a model proving that biofuel

production affects the prices for basic food commodities. Deriving the assumptions

from figure 4, the addition of the price variable enables the researcher to generate

another model taking into account all three factors – one can see the

interrelationships of these factors in Figure 5.

Figure 5
Trend in Food Prices for Basic Food Commodities upon Production of Biofuels

Source: (Developed by Author)

As can be seen in figure 5 above, an increase in biofuel production leads to a decline

in sustainable agriculture, which automatically leads to instability or fluctuation of

prices. The reader should note that the arrow at the section of prices of basic

commodities implies an upward fluctuation and not a decrease. Therefore, it points to

increase in prices for food commodities.

It would be worthwhile to touch upon food security especially by echoing the definition

provided by “The World Summit of 1996” where it was characterized as the

accessibility of sufficient, safe, and nutritious food in a manner that fosters healthy or
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active life” (FAO, 2008). Moreover, food security is taken to mean the accessibility of

food both physically and economically in a manner that meets the dietary needs of

people. As shown in figure 6, food security rests on three pillars as follows:

1. Food availability that entails consistent sufficient quantities in terms of food

2. Food access that points to the availability of sufficient resources in obtaining

appropriate foods to boot nutritious diet

3. Food use refers to the integration of necessary knowledge on nutrition as well as

care including sufficient water and sanitation

Figure 6

Pillars of Food Security

Source: (Developed by Author)

One more essential issue to be discussed in further chapters is the complex of causes

of poverty aggravating in all corners of Africa. There are many factors affecting the

poor living and working conditions of the African population, some of which were tested

in the survey. The respondents predominantly answered positively to the questions

about the causes of poverty; for example, 85% agreed that the current farming system

results in high levels of poverty, and 92% agreed that the root cause of poverty is the

lack of current government incentives in terms of agricultural development and

advancement. Which is more, more than 90% agreed that the adoption of better

farming systems would facilitate the overall well-being of the African nations, and more

than 99% found the adoption of better fertilizers as the remedy from poverty. Nearly

85% also found the reasons of their poverty in the backwardness of technology in

Africa, and lack of access to modern equipment that would facilitate their agricultural

activity, thus ensuring higher yields and less expenditure for imported food.

However, one should recollect the positive responses about the current tenure

system, which poses doubts regarding the dissatisfaction of respondents about the
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current land policies. It is thus problematic to identify the true causes of poverty in

Africa, since poor people see all challenges in their countries’ economic and

agricultural systems as the roots to poverty levels. Indeed, the question of reasons for

poverty, and contributing factors to its intensification and spread across the most

vulnerable developing regions (Africa being one of the most vulnerable ones) in more

detail with the help of statistical analysis.

It is also necessary to indicate that the question about challenges in the Nigeria’s and

Niger’s agricultural activity resulting from over-reliance of farmers on tropical plants

found no adequate response from respondents, with answers dividing 50/50. The

present result indicates that there is an absolute disagreement among respondents on

the issue, which in turn results in the decrease of its significance for the present

research. One can assume that some respondents reside in the areas where reliance

on tropical species of plants gives them better agricultural outputs, while others live in

the regions that do not allow relying on tropical species.

The overall impression from the survey results is that the majority of respondents gave

their replies with the individualized, subjective perspective on the issues that mostly

have a macro level dimension. The present micro/firm insight is undoubtedly helpful for

the purposes of the present research, since it first of all reveals the attitudes and

perceptions about the government activities regarding agricultural activity, and the

major challenges nowadays faced by small farmers constituting over 80% of the

agricultural force of Africa. Therefore, the proper consideration of their opinions may

allow the researcher, the readership, and the related authorities take appropriate

actions to help facilitate the agricultural activities of the poor population of Africa, thus

releasing the burden of poverty, and enabling the households to provide for their own

living without any necessity to buy food from importers in addition to their own

harvests.

However, the opinions of respondents (the major part of which represents the poorly

educated rural population) regarding the impact of biofuel production, government

and international subsidies, and other macro issues, can hardly be used as

substantial evidence of the interrelationships existing among variables. It is obvious

that the overwhelming majority of respondents are able to note the destructive effect

of the climate change on their agricultural outputs, since bad weather, droughts and

rainfalls are what the farmers come across every day during their work in the field.

Nonetheless, more serious, large-scale impacts such as foreign investments in

Nigeria and Niger agricultural development, fluctuations of oil prices, and the trends
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in biofuel production have to be analyzed with the usage of more objective statistical

data.

4.4 Implications of Opinion Survey Results on the Research Objectives and Research

Questions

The results of the opinion survey provided enough information to shed some light on

the current research’s objectives in a micro scale. There have been clear indications

of the major recognition of the negative effect of the climate change on the

agricultural yields, as well as the negative impact of government neglect towards

sustainable rural development and small farmer support in the field of agricultural

advancement and these are reflected in the answers of the survey respondents.

However, it is also clear that the survey responses leave many gaps in the

understanding of the true factors mitigating the agricultural development in Nigeria

and Niger, and the role of government subsidies, investments, biofuel production,

and other variables on the agricultural situation, since the majority of respondents

voiced controversial opinions allowing to make a supposition about their

understanding of the issue, or lack thereof. The contradicting opinions of the

respondents and the inconclusive findings from certain issues in the survey implies

that some Nigeria and Niger farmers ignore the wider scope of the issues and the

national or even global phenomena that might have an effect on their livelihood,

instead, some of them have perspectives that are limited to their immediate micro

environment and situation. Hence, the need arouses to conduct quantitative research

with the use of statistical data to explore the relationships among the indicated

variables with more precision. That is, the national data on the issues would be

studied to give a large-scale and more general view of the factors influencing price

variability and rural poverty in Nigeria and Niger. This statistical review would provide

macro details as to how the process of the agricultural commodities in Nigeria and

Niger changes over time as influenced by national and global factors. The national

trends would provide macro relationships between factors as opposed to the micro

views and opinions of the farmers about the issues. The secondary statistical data

will be taken from the FAO statistical archives, and other reputable sources such as

the World Bank database for the sake of increasing the validity of findings. The

quantitative research will be based on the conceptual model of impact on food price

variability outlined in chapter 5, and will consist of two parts – direct impacts of

biofuel production and climate change being investigated in chapter 6 with the help of

the statistical correlation, and chapter 7 representing the statistical analysis of other
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factors affecting food price variability as discussed in the literature and as discovered

during the opinion survey.

4.5 Chapter Summary

The present chapter outlined the results of the survey conducted in the Sahel area

comprising the areas of Nigeria and Niger; the sample of the survey comprised 294

respondents who were asked about the government policies in the field of agricultural

development, about the impact of increasing biofuel production in their countries, and

the challenges for agricultural development currently present in Nigeria and Niger.

The respondents were also asked to evaluate the possible causes for poverty,

including such factors as backwardness of used technologies, the inability to acquire

modern fertilizers for agricultural activities, the inefficiency of current farming

systems, etc. The overall impact of the climate change on the outputs of agricultural

activity was also assessed by respondents. Among other questions, the respondents

were offered an opportunity to dwell on additional causes of poverty and agricultural

crisis, and to offer their own solutions to the agricultural problems faced by Nigeria

and Niger.

The overall opinion about the negative impact of climate change on agricultural

activity confirmed only one research question of the study. The respondents

confidently responded in favour of the assumptions about the negative impact of

climate change on all aspects of their agriculture, and voiced their hopes regarding

the international attention to the problem, expecting that the disastrous tempos of

desertification in Nigeria and Niger, as well as other negative manifestations of

climate change will be addressed by means of taking collective effort. In addition, the

respondents voiced their strong dissatisfaction with the current agricultural policies in

force by their governments, the high levels of corruptions in the agricultural sector

especially regarding access to high-quality fertilizers fertilizer and funds assistance

and the reformation of land policies.

Technological backwardness and lack of fertilizers are seen as the most pronounced

problems for small farmers in Nigeria and Niger named after the climate change

manifestations. The responses allowed the researcher to assume that the practical,

day-to-day experiences of farmers in the field made them prioritize the immediate

needs they have in terms of improving their agricultural inputs, leaving more indirect

and distant impacts such as the biofuel production, foreign subsidies, and

import/export policies of their countries behind those they feel in their everyday toil.
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There are also evident findings in terms of identifying the contributors to poverty in

Nigeria and Niger; the majority of questions about poverty were answered positively,

outlining such causes thereof as the pitfalls and weaknesses of the current farming

system, the lack of government incentives in support of small farmers, lack of modern

machinery. The findings indicated the strongly individualized perspective on poverty

voiced by respondents who looked at the macro level trends through the prism of

their own living conditions. Therefore, the need for further research with the

application of more reliable statistical data and methods of inquiry has also been

outlined in this chapter.

96



CHAPTER 5

MACRO LEVEL FRAMEWORK FOR QUANTITATIVE ANALYSIS

5.1 Introduction

The survey research design chosen for the purposes of the present research has a

set of strengths, since it provides the researcher with a good insight into feelings,

attitudes, and opinions of Nigeria and Niger respondents about the role of agriculture

in their life, the role of the government in agricultural development, and the main

causes for dramatic backwardness of technologies, fertilizer provision, and

policymaking in the field of agriculture. However, there is still lack of trust towards the

survey results in terms of reflecting the real-life image of relationships existing

between variables that the respondents were offered to assess. For example, in

contrast to the growing global impact of the increasing biofuel production hindering

the investment and land availability for food production, there was lack of

understanding found at farm and other micro levels among the survey respondents.

Also, the inefficiency of land and tenure systems in Nigeria and Niger was not fully

revealed due to the apparent satisfaction of the respondents with the communal and

open access to lands where they are located.

In addition, Rubin and Babbie (2009) assumed that the standardized questionnaire

items are considered the least common denominator in assessing the subjective

social reality as manifested in people’s attitudes and opinions. When designing

research questions, the researcher have to think about finding the most optimal

formulations to make them the least minimally appropriate to all respondents in the

sample, which makes him or her finally miss what is the most appropriate for them.

They also insisted that the survey research cannot deal with the objective context of

social life; as he noted, “questionnaires can provide information in this area”, while

the researcher still cannot achieve the result of the grasp of the situation in its totality

(Rubin and Babbie, 2009, p. 126). Finally, one should also keep in mind that the

survey findings do not reflect the reality objectively, but rather represent the self-

reported actions and ideas of respondents about it. This chapter sets out a

conceptual framework which will enable the researcher to identify relevant variables

and also to quantitatively analyse secondary data to be generated.
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5.2 Hypotheses for Statistical Analysis

For the purposes of analysis of secondary data, a set of hypotheses have been

generated which, are intended to guide the researcher to answer the thesis central

research question more effectively, and to also verify the research findings of the

opinion survey. Thus, with the proper regard to the sub-research questions earlier

stated in chapter 3, this research in the next two chapters will test the following

hypotheses:

1. Indicators of climate change(volume of rainfall and temperature changes)

have a correlation with food/crop prices in Nigeria and Niger

2. Biofuel production influences food price and in Nigeria and Niger

3. Effects of agricultural policies of Niger and Nigerian government impact

food price, and production

4. Level of government support in agriculture affect food production and

price variability.

5. Biofuel production, climate change combine with other variables to affect

agricultural commodity price variability, thus, impeding sustainable rural

development.

5.3 Conceptual Framework

The conceptual framework on which the analysis will be based is formulated around

the concepts of climate change, utilization of arable land, food production and the

factors that affect it, food prices and the factors that contribute to its variability, and

how all of these affect rural development status in African countries selected to

provide a complete image of interrelationships within the agriculture-based African

economy. International agricultural commodity prices are being impelled to

unprecedented heights by a combination of factors identified in the literature and in

the opinion survey as shown in chapter 4. They include an increased demand for

food due to rapid growth in population, low and uncoordinated Investment in

agriculture, government agricultural support policies, poor farming systems,

corruption, oil price fluctuations and government trade policies.

In order to quantitatively analyse these variables, an improved version of the study

framework which was presented in chapter 3, figure 1 is developed as shown in

figure 7. The improved conceptual framework has a range of implications for the

design of an appropriate research design to explore the relationships between

variables, and phenomena chosen for the study. Thus, a quantitative approach has

been chosen for the sake of achieving the goal of the thesis. The overall research

98



design still retains the descriptive framework that will help the researcher produce a

range of inferences, strategies, and recommendations based on the observations

and statistical results of the research.
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Figure 7
An improved Schematic Diagram of Conceptual Framework for the Study

Source: Developed by the Researcher.
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5.4 Statistical Correlation of Variables Producing Direct and Indirect Impacts on the Food

Prices in Niger and Nigeria

Since there is lack of reliance on a large set of survey results due to the individual bias

of respondents and lack of qualification in certain areas, there is a clear need to

establish an additional set of hypotheses to test them quantitatively, and to find out the

objective nature of the interrelationships existing in the field of African agriculture. The

key variable identified in the process of analysis and chosen as a topic of the present

research is food price. Therefore, there is a possible benefit in designing the model in

which all other variables will be correlated to the variable of food prices for the sake of

identifying the direct or reverse correlation, and the strength of interrelationships as

well.

Taking into account the prime objective of the present thesis, i.e., identifying the extent

to which the production of biofuel in Nigeria and Niger, and the climate change

manifestations affect the food price variability, one should take the variable of food

prices as the central variable in the model for the next chapter. The variables found to

produce impact on the price variability measure are chosen as follows: the volume of

rainfall in the Sahel region covering the area of interest, the volume of crops’ and

biofuels’ production, the areas planted for crops and biofuels, consumer and food price

indices, investment in land, investment in machinery, and investment in crop planting,

population growth, government policies on agriculture trade and investment, and

corruption (see Figure 7 above). The choice of these variables to be correlated with the

food price variability tendencies will be justified further on. Due to the variability in

access to data archives and lack of data on earlier years, the time frame for analysis

has been chosen from 1991 to 2010.

The choice of the climate change variable is obvious, since the objective of the present

paper is to identify the impact of climate change on the food prices in Nigeria and

Niger. The variables that can quantitatively measure the impact of climate change on

agriculture are the annual temperatures, and the volume of rainfall in a particular

geographical area. The inclusion of rainfall volumes in the model is also supported by

the findings of Liapis (2007) about the obstacles to agriculture created by the climate

change issues. It is also essential to note that, as they found out, 80% of African

nations depend on agriculture very heavily in the provision of their basic life needs.

The biofuel production issue was also found to threaten the agricultural sector, which is

proven by a large body of modern research. Thus, for example, Eicher and Staatz

(2003) admitted the threat of biofuel to agriculture, and Naylor et al. (2007) found out

that the foreign investors who previously allocated their funds to agriculture have
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shifted to investment in biofuel, which contributes to the increasing unavailability of

food crops, and the rising prices due to the growing scarcity of domestic food products.

The field of biofuel production is found very profitable nowadays, which contributes to

the growing attention to the potential for development in Africa. Therefore, the national

and international attention is taken away from the fundamental food provision needs of

the poor African population towards the potentially profitable field of biofuel production.

The direct impact of area planted with food crops on the prices for food produce in

Nigeria and Niger is obvious. Therefore, the annual areas for planting both food crops

and biofuels are correlated with food prices for the sake of establishing the strength of

correlations between the chosen variables. The same reason relates to the choice of

food volume production as a meaningful variable for the estimate of its impact on food

price variability. The less food is produced per year, the higher are the prices for it.

Hence, it appears necessary to investigate the relationships between these factors to

see how the volume of food produced in Niger and Nigeria affects the prices for home-

made and imported agricultural products. Bamire (2010) admitted that food instability

and price variability derived from the uncertainty of food supply due to the fluctuations

of annual farm supplies. Therefore, the volume of production is strongly correlated with

food prices, which is to be identified in the next chapter through statistical analysis.

The variables of investment in land, in machinery, and in crop planting are highly

significant in the context of the present discussion, since they reflect the complex of

indirect impacts produced by such factors as national policymaking, protection of the

government towards small farmers, the striving towards acquisition of modern

equipment and agricultural machinery, as well as the impact of corruption on the

agricultural development in Nigeria and Niger. Obviously, these variables do not

enable the researcher to quantify these impacts, but they show the interconnections of

the variables indicated above and the policy of price generation within a certain state.

As Anderson (2009) noted, subsidizing agricultural products in any state finally leads to

the decrease in food prices. However, the situation in many African states is

problematic for local producers, since African consumers have abandoned

concentration on local markets due to cheap imports crops (Baiphethi et al., 2009). The

present findings nevertheless contradict the findings of Josling (2003) who stated that

African governments are allocating much subsidy to boosting the national agriculture.

Thus, the interrelationship between these variables is obvious, while the nature of the

interrelations is vague, and is to be explored further by means of statistical analysis.

The rationale for the investigation of direct and indirect impacts on prices is outlined in

Figure 8.
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Figure 8
Model of Direct and Indirect Effects on Food Price Variability

Source: Developed by the Researcher

These two models (Figures 7 and 8) explain the nature of the statistical inquiry that will

be made in the next chapter. The figures quantitatively measuring the chosen variables

will be correlated with the prices for three key food crops: rice, millet, and cassava in

both countries. With the help of Spearman correlation method, the strength and nature

of the relationship will be identified, which will enable further analysis of factors

affecting the price change in Nigeria and Niger.

As it comes from the literature review and the results of the survey research, there is

lack of understanding of the indirect impacts among rural African farmers. For instance,

they rarely managed to see the connection between the increase in the production of

biofuels, and the growing challenges in the field of food agriculture. However, all

respondents eagerly admitted that the intense corruption and urge for profit guiding the

Nigeria and Niger government towards biofuel production are the commonly admitted

reasons for poverty in Africa. Among other factors contributing to poverty, farmers

noted lack of high-quality fertilizers, absence of modern machinery, and lack of

agricultural policies from the side of the government.

Lack of government support towards small holder farmers in many Nigeria and Niger

contribute to the low production yield of farmers. There are many research findings

indicating the overall neglect towards the state and development of agriculture in Africa

despite the fact that 80% of nations are dependent on agricultural food production for

survival. But in most cases, African government’s respond has been that of meagre

resources that has to be spent on many contending needs. As Adeniyi et al. (2009) put

forward in their research, sub-Saharan Africa is characterized by unavailability of food

commodities, over-utilization of food resources, and inaccessibility of food by the major
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portion of African population. Thus, the lack of government attention to agricultural

development results in small agricultural outputs, which makes African farmers buy

food in addition to their own yields. These findings were supported by Hanjra and

Quresh (2010), Bamire (2010), and other researchers; hence, there is a high

significance of the government role in the provision of basic help to farmers in Africa.

The intense corruptions in the political circles of African governments also contribute to

the low agricultural yield. Dorosh et al. (2009) noted the absence of foreign

investments in African states, and lack of government subsidies, while Govereh (2007)

stated that the majority of foreign investors withdrew their funds from African states

because of the high levels of corruption, fraud, and thefts of large sums of money

directed at state improvement. This claim was supported by Rena (2007) who admitted

the overall reluctance of political leaders in Africa to formulate policies and programs

supporting and encouraging agriculture, seeing the reason for this in corruption as well.

The financial aid was granted to African countries by many donor states, and there is

still much international attention to the states suffering greatly from famine or natural

disasters. However, the trust into local African authorities has been seriously eroded,

which made foreign investors reluctant to invest into African states’ development. This

situation, in turn, led to the stagnation in African countries in all aspects of social and

economic life, which in turn indicates that corruption is one of the main contributors to

the overall poor state of African countries.

The government’s lack of laws that seek to protect local farmers against foreign

importers of food to Africa affects the stability of the locally produced food. As noted by

Baiphethi et al. (2009), average African farmers cannot stand the competition of

American and other foreign importers whose agricultural conditions are much more

favourable than those of African producers are, and who can afford selling food at

much lower prices than average local prices are. Still, even under the conditions of

cheap food imports from the USA, Adeniyi et al. (2009) characterized the access to

food as scarce for the majority of Africans. Thus, cheap imports create the major

source of unfair competition for African producers, leading the African agricultural

sector to a decline. As a result, food production is impeded due to the lack of profit

gains on the part of the local farmers who would opt to stop producing food crops that

can not compete in the local market.

It is widely recognized that oil market fluctuations affect the prices and states of

economies in all countries of the world. However, Africa belongs to the category of

heavily affected states, since there are many oil-producing countries in it, Nigeria being

one of them. As Fox et al., (2006) admitted, the 1980s’ oil price shocks, many African
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countries could no longer pay for expanded social services, which led to a serious

decline of social stability and protection, reducing the living standards and deepening

poverty in Africa. At the same time, Wohlmuth et al (2008) admitted that the recent oil

price changes should have benefitted Africa; due to the US economic turnaround and

the Middle East activities, the oil prices have risen abruptly, bringing increased profits

to African oil producers.

The interrelations of all these variables provide insight as to why farmers remain poor,

and less capable of producing an adequate amount of food for their living, and is

unable to afford the rising food prices that is brought about by a number of factors that

are beyond the understanding of the farmers who consider only the micro level factors

that are easily perceptible in their immediate situation, as evidenced by the results of

the survey questionnaires. Hence, the need to study the national data of Niger and

Nigeria would provide better knowledge of the limitations and barriers that prevent rural

development and progress.

5.5 Method of Data Generation and Methodology for Analysis of Relevant Data

As it has already been stated in detail in the methodology chapter, the data used for

the next two chapters are all of secondary nature, which means that the data are not

generated by the researcher, but are rather collected from sources offering these data

as readily available. Since the present research needs to rely on verifiable data of high

quality to detect the tendencies of food price change as related to the complex of other

factors chosen for analysis, the sources of data have been thoroughly chosen for the

sake of data consistency and reliability.

5.5.1 Data description

In order to conduct the correlation analysis for such a range of variables, the data set

consisting of several variables for each factor has been complied on the basis of

research into the FAO, World Bank, and African Development Bank’s archives and

others. Taking into account that the majority of data were recorded only starting with

1991, this year was taken as the starting point of analysis. Hence, data from 1991 to

2010 are taken as the data set for the Spearman correlation analysis.

Climate change was measured using two variables rainfall and surface temperature.

The rainfall variable as a function of climate change is measured as rainfall anomaly

with respect to the average rainfall as calculated from 1950-1979. The data was

collected from a study by Mitchell (2010) supported by the Joint Institute for the Study

of the Atmosphere and Ocean (JISAO, 2010). The data for the middle of the rainy

season in the Sahel region, which is the month of August, was considered as the data
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for the analysis of this study. The data is in 0.1mm, and is not the measure of actual

rainfall, but the anomaly from the average rainfall. A negative value in this variable

indicates that the rainfall for that month in a particular year is less than the average

rainfall.

Climate change is also measured using the annual mean temperature index in the

zone where Niger and Nigeria are found which is from the equator to 20 degrees north.

This data set contains air and sea surface temperature anomalies from the average

temperature measured with 1950 to 1980 data as the base years. The unit is in .01

degrees Celsius deviation from the mean, which is a more appropriate measure of

climate change. The data set was published by Global Historical Climatology Network,

an online version was published by The National Aeronautics and Space

Administration (2011) website (see NASA, 2012).

For the variable of biofuel production, several indicators are considered. Biofuel

production data are still scarce, since the official focus on biofuel production has

become evident only a couple of years ago. However, there is much research

information about the prevalence of biofuel production of such crops as maize,

sorghum, and sugar cane. These three C4 grasses are considered the best sources of

raw materials for biofuel production, since all three of these contain the whole set of

substances used in this industry, namely, sugar, starch, and lignocellulosic biomass

(Buckeridge, 2011). Therefore, the data about the volume of these grasses’ production

and the areas planted by them are included in the analysis as indicative of the

relationship of food price variability to biofuel production. This is the reason why this

research used the volume of sorghum, sugar cane, and maize production as indicators

of the volume of biofuel production in Niger and Nigeria. Raghavendra and Sage

(2010) supported this opinion, stating that the C4 grasses are grown worldwide and

resilient to climate change. The authors noted that C4 grasses are likely to benefit from

the temperature change, though the tropical region of these C4 grasses’ growth will

experience the 8% yield loss annually. Judging from the FAO statistical data, all three

crops are extensively utilized in Niger and Nigeria, and areas planted, as well as

production volumes, increase every year. Therefore, it appears relevant to compare

the growth of production of three key biofuels to the change of food prices. For this

current study, the production volume or the yield (in tons), the area planted (in

hectares) and the price of the three crops (in constant US Dollars per ton) are

considered as indicators of the biofuel production variable. All data came from the FAO

website (www.fao.org).

The variable of arable land area is measured as the percentage of the total land area

of the country (Niger or Nigeria) that is being used or is usable in planting crops. The
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land area that is used for cereal production in hectares was also indicative of arable

land area for food. The cereals that were included in calculating this are wheat, millet,

barley, rice, sorghum, maize, oats, rye, buckwheat, and mixed grains. Grains that are

planted and gathered for feeds are not included in this data set. These data came from

the World Bank Database.

It is also measured as the land area in hectares that are used in planting crops that are

intended for consumption namely rice, millet and cassava. These crops were chosen

as representatives of the food crops that are not utilized as bio fuel in Africa. These

data came from The FAO website. Food yield and food stability are both measured by

several indicators including cereal yield, which is the amount of cereals produced in

kilograms per hectare of land. This data is published in the World Bank website (see

World Bank 2012a, b, c, and d). The amount of production or yield of rice, millet and

cassava is also indicative of food yield and food stability as measured in tons. All these

data came from the FAO website.

Food price is measured by the prices of rice, millet and cassava per ton in constant US

Dollars. These data were taken from the FAO website. There was a certain shortage

of data on the producer prices for crops, since the data available at the FAO site

grasps the period until 2008, no 2009 and 2010 data could be found at other archives

as well. The food price index and consumer price index are also considered as

indicators of this variable. The food price index and consumer price index have not

been calculated before 2000; hence, only indicators of these indices from 2000 to 2010

were included in the data set.

Population is measured in thousands, as the number of people who live in the rural

areas. This information came from the FAO website. It is important to note that only the

population in the rural areas is considered in this variable to remain consistent with the

focus of the study, which does not include the urban population of Niger and Nigeria.

Oil price data for Niger is unavailable thus, only the crude price in Nigeria is considered

for this variable. The data came from a published research by British Petroleum and it

is in the unit of USD per barrel (see British Petroleum, 2012). ie Statistical Review,

2011 at www.bp.com/statisticalreview.

The government’s role in affecting the food prices in Niger and Nigeria is measured by

several factors. Corruption data is derived from opinion surveys and evaluation of

experts from Transparency International. It is on a scale of 0 through 10, wherein a

score of zero indicates a very corrupt perception of the government and a score of 10

shows that people generally perceive a government as very clean. Data on investment

in land, machinery, and crops planting indicates the level of support that the

government gives to the farmers. These data came from the FAO website however,
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some are not completely available – the data from 1991 to 2007 were taken in the data

set. There was no opportunity to find the data from 2007 to 2010 due to the shortage of

statistics on this issue on all consulted databases. However, the period taken as a

sample in this respect is also highly indicative of the tendency observed in the field of

investment priorities by the government; it is worth noting that three figures have not

experienced a serious increase within the 16 years considered, which can illustrate the

governments neglect in agriculture and sustainable development in these two

countries. Trade policies of the governments of Niger and Nigeria can be quantitatively

measured by the weighted mean tariffs that were paid by the exporting countries to

Niger or Nigeria in importing primary goods, which include harvested materials and

agricultural products used as food. A low tariff statistic would indicate that the

government failed to impose and execute high enough restrictions to protect local

farmers. This data came from the World Bank database. The percentage of

merchandise imports of the country that is made up of agricultural raw materials is also

considered as an indicator of government’s effort to improve the agriculture situation of

the rural farmers. This data also came from The World Bank Database.

5.5.2 Data Analysis

The data analysis approaches differ in chapters six and seven; chapter six relies fully

on the Spearman correlation analysis, since the hypotheses set out for the statistical

analysis indicate the non-linear relationships between the variable of food prices, and

other factors chosen for the comparison. As for chapter seven, it will rely on both

correlation analysis and regression analysis to come up with a model on how to

calculate the food price variability using the indicators that are being studied. This will

also allow the researcher to compare with factors have greater impact or influence on

food price variability. Both chapters will rely on statistical data, which ensures the

sound basis for triangulation of secondary data with the primary survey research.

Analysis of the selected data set was conducted with the help of the statistical software

package IBM SPSS Statistics 18. In order to identify the interrelationships between

variables, one of the most optimal methods is the correlation analysis. Taking into

account the peculiarities of the present data set’s data dispersion, including the

asymmetry and excess of a range of variables higher than 1 in module, one can

consider it most appropriate to turn to the Spearman correlation analysis. The benefit

of the present method is in the increased sensitivity to the non-linear relationships as

compared to the use of Pearson correlation.

As a result of conducting the Spearman correlation analysis, one has to note that the

coefficient of relationship ranges from 1 to -1. The values obtained in the range from -1

to 0 (not including 0) certify the presence of a reverse relationship, which means that a
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steady increase of one variable causes a decrease of the other variable. The results

from 0 to 1 (not including 0) certify the positive correlation between variables, which

means that they have a direct relationship, and in case one variable increases, the

other one acquires a tendency to increase as well.

It is also necessary to consider the strength of the relationships that can be identified

by means of assessing the coefficient module. As a result of conducting the correlation

analysis, the researcher can get the following values of the coefficient: in case the

meaning ranges from 0 to 0.2, the relationship is very weak; in case the value ranges

from 0.2 to 0.3, the relationship is weak. In case the value falls within the range of 0.3

to 0.5, the relationship can be considered moderate, while the range from 0.5 to 0.7

allows the researcher to speak about the medium relationship. In case one noted the

relationship from 0.7 to 1 (not including 1), the relationship between the variables is

strong, while the coefficient value equalling 1 indicates the direct, strict relationship of

one variable to the other one. The same values are attributed to negative figures; the

only difference is that positive figures indicate the strength of the direct

interrelationship, while the negative ones indicate the strength of reverse relationships.

One also has to take the significance of correlations into account; the significance

indicator reveals the possibility of obtaining the occasional coincidence of the

corresponding correlation coefficient. The significance of correlations is usually marked

with the symbol p, and in case p equals 0.1 and more, it is usually regarded as not

significant statistically, and the analysis outcomes are not considered as trustful. In

case the p-value is less than 0.1 (p is denoted as Sig. (2-tailed) in the SPSS results

table), the researcher can then assume that the tendency of a true relationship is

observed. These cases are also statistically weak, and they are usually not included in

the statistical analysis; however, the small number of variables taken in the present

dataset indicates that these values can also be considered as trustful in the context of

the present analysis. Finally, the correlation is regarded as meaningful in case the p-

value is lower than 0.05; hence, these cases will be considered as indicating the most

visible and trustful relationships between variables.

Finally, the present statistical analysis is notable due to the fact that not only year-to-

year values, but also the values of the previous year were correlated with the key

variables, i.e., the producer prices for three key food crops. The present variant of

correlation was included in the analysis because of lack of cases (18 is the largest

number of values for each variable), and in order to track the dynamics of

interrelationship development. Thus, values of year-to-year relationship will be

accompanied with the previous year’s indicators for the clarity of relationships in a

certain number of cases.
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5.6 Chapter Summary

The present chapter outlined the conceptual frameworks designed for statistical

analysis in chapters six and seven. Chapter six will be dedicated to the Spearman

correlation of the food price indicators as correlated with the two main independent

variables of the study which are climate change and biofuel production. The correlation

results will be provided for the sake of identifying the nature of relationships between

variables – whether the increase on one variable leads to the increase or decrease of

another variable, and how strong the relationship is. The statistical data will be taken

from authoritative statistical archives of FAO, World Bank, and other credible sources;

the period concerned in the analysis will be from 1991 to 2010.

Other macro-level factors that might affect food price variability and ultimately

sustainable rural development will be studied in chapter seven. The factors that will be

tested include the role of the government, oil price fluctuation and rural population

growth, among others. The results of both findings of chapters six and seven along

with the opinion survey presented in chapter four will result in the formulation of

adequate strategies to target the major challenges in Nigeria and Niger sustainable

agriculture and rural developments.
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CHAPTER 6

FINDINGS ON IMPACTS OF CLIMATE CHANGE AND BIOFUEL

PRODUCTION ON FOOD PRICE VARIABILITY AT COUNTRY

(MACRO) LEVEL IN NIGER AND NIGERIA

6.1 Introduction

The present chapter represents the statistical analysis of variables in terms of their

non-linear relationship to the food price changes. The chosen variables, as indicated

in the previous chapter, include the volumes of three key crops’ production (rice,

millet, and cassava), the prices of producers for these three key food crops, and the

areas planted with them every year. Additional variables correlated to the food price

change are the deviation from the average of the volume of rainfall and temperature

(indicative of the climate change), well as the food and consumer price indices. The

two main variables chosen in accordance with the model designed in chapter five are

correlated with the main indicator of agricultural effectiveness, and sustainable rural

development. The data on these variables are presented. The study’s hypotheses,

(1) indicators of climate change have a correlation with food/crop prices and

production in Nigeria and Niger and (2) biofuel production influences food price and

production, are tested and statistically analyzed. The results are presented in this

chapter.

6.2 Biofuel production and climate change data

Appendix 2 shows the data from FAO that includes the area, yield and price of each

of the chosen crops that are under focus in this study. It should be noted that

sorghum, sugar cane and maize are used as an indicator of biofuel production in

Nigeria and Niger, since these crops are most utilized for the production of bio-

ethanol (Buckeridge, 2011). Although the data presented in appendix 2 on these

crops do not entirely indicate that all these crops are converted into bio-ethanol,

however, an increase in production in these crops might indicate an increase in

biofuel production. Rice, Millet and Cassava are crops that are considered as food

crops, and the data set containing the area planted, yield and price of these crops

are presented in appendix 3. The descriptive statistics of the data presented in these

appendices would help summarize the large amount of data. The mean area

allocated for planting each of the six crops were calculated from 1991-2010 and the

share of the land area of each crop in both Nigeria and Niger are represented in

graph 6.
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Graph 6
Area Allotted for Planting Biofuel Indicator Crops and Food Crops

in Niger and Nigeria (1991-2010)

It can be seen from the representation above that the food crops that are depicted in

shades of red, share slightly more than half of the area of agricultural land (55%), the

crops that are generally utilized for biofuel production used 45% of the land, as

represented in blue in graph 6. This means that the mean area for food crops still

occupy majority of the arable land in Niger and Nigeria in the past decades. It should

also be noted that the actual share of land for the crops that are used for biofuel

production is less than 45%. This percentage of the share of land for sorghum, maize

and sugar cane is further divided into food, trade and biofuel production, however,

the exact statistic for such is still unavailable since the biofuel production rate of

Niger and Nigeria is currently not yet published or recorded.

It can be seen from graph 7 that millet is the most dominant crop in Niger in terms of

land area share. Sorghum uses up almost 30% of the arable land for farming and the

rest of the crops share a really small percentage of the land.
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Graph 7

Land area share of each crop in Niger (1991-2010)

On the other hand, graph 8 shows that the land distribution for most of the crops is

more diverse in Nigeria than in Niger, that is, most of the crops get a substantial

share of the land compared to the others. Only sugar can was seen to have the

smallest share of land with only .18%. Sorghum is the most widely planted in Nigeria

followed by millet and maize.

Graph 8
Land area share of each crop in Nigeria (1991-2010)

Graphs 6, 7 and 8 shows the mean land area used for planting each crop from 1991-

2010, however, it is also important to see how the area for planting these crops

change over time. This change over time is represented in graphs 9 and 10, for Niger

and Nigeria, respectively.
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It can be observed from graph 9 that the area allotted for planting millet is the widest

among all other crops across the 20-year period. Land for Sorghum planting is the

second widest across the period. The area for both crops has been seen to generally

increase from 1991 to 2010, indicated by the upward trend. The area for planting all

the other crops has been too insignificant compared with millet and sorghum. This

suggests that these two crops are the most widely used and produced in Niger. An

increase in the area planted with sorghum might be an indicator that the volume of

sorghum being used for bio ethanol production might also be increasing. However,

the correlation of the area and yield of these crops to the food prices in Niger is not

yet established and will be examined and presented in the succeeding section.

Graph 9.
Area planted with biofuel indicator crops and food crops in Niger (1991-2010)

The case for Nigeria in terms of area planted with biofuel indicator crops and food

crops as shown in graph 10 is different from that of Niger. The most vastly planted

crop across the 20-year period is sorghum. However, a considerable decline can be

observed by 2009. The area planted with maize has declined by the middle of 1990s,

and the area planted with millet has surpassed the area for maize. It can be

observed that by 2007, the area planted with all of the crops, both food and biofuel

indicators, have decreased. This decrease could be due to several factors. One

factor to consider might be the decrease in arable land in Nigeria that might be

brought about by climate change, however, this relationship will still be examined

statistically in the following section.
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Graph 10.
Area planted with biofuel indicator crops and food crops in Nigeria (1991-2010)

The yearly variation in yield of these six crops in Niger and Nigeria is graphically

represented in graphs 11 and 12 respectively. As expected, the crops that were

allotted more land area for planting yielded more harvests, in both Niger and Nigeria.

In graph 11, it can be seen that Millet has the highest production throughout the time

period being studied. The yield fluctuates year after year, but a general increasing

trend is seen among all crops which is consistent with the trend of increasing land

area for farming.

In graph 12, the yield of each of the crops is also consistent with the trend in the area

planted, which suggests that the area planted may determine the amount of harvest

yielded. This means that if the arable land area allotted for food decreased due to

various factors, the harvest of any of the basic crops would directly be affected

Graph 11.
Crop Production Yield in Tonnes in Niger (1991-2010)
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Graph 12.
Crop prodution yield in tonnes in Nigeria (1991-2010)

On the other hand, the prices of the crops do not have the same trend as the area

planted and production. It can be seen in graph 13, that the price of rice is the

highest in Niger, followed by Maize. In all of the crops a considerable decrease in

prices can be observed during the late 1990s, but then the prices are seen to steadily

increase by 2002.

In graph 14, it can be observed that the prices of the crops seem to increase and

decrease together each year in Nigeria. All prices seem to increase during the middle

of the 1990s and peaking at 1998 then decreased significantly in 1999. Slight

increases have been recorded since then.

This only show that the area planted and the yield does not exclusively dictate the

prices of the crops in Niger and Nigeria as evidenced by the different yearly trend in

prices recorded, and it entails that some other big factor or many other factors

influence the prices of these crops.

Graph 13.
Prices of crops in Niger in constant USD per ton (1990-2009)
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Graph 14.
Prices of crops in Nigeria in constant USD per ton (1990-2009)

A possible cause of the fluctuations in prices, land area and yield is climate change,

and this influence has been one of the focus of this study. The data for indicators of

climate change is presented in appendices 4a and 4b. These data will be used in

examining the effects of climate change on the yield, and arable area, and

consequently, on the prices of food. The data indicates the extent to which

temperature and rainfall has deviated from the average temperature and rainfall in

the region. The rationale of using temperature and rainfall anomalies rather than the

actual temperature and rainfall readings is that, absolute temperatures tend to differ

even in close distances, and in time periods, anomalies on the other hand,

represents a more encompassing area and time period.

The long term average temperature and rainfall were calculated using the base

years, and are represented by the value of zero. Negative value in the temperature

index would mean that the temperature in the region during that particular year is

lower than the average temperature by that much. It can be seen in appendices 4a

and 4b that there are no negative values which indicates that in the recent years, the

temperature of the Sahel has only increased. This means that the higher the

temperature index value is, the warmer the region is on average. The unit is on 0.01

degrees Celsius, which means that for example, in 1991, the temperature was 0.26

degrees Celsius higher than the average. This might seem like a minute change,

however, it is important to look at the change in temperature over time. The same

principle goes with the data on rainfall anomaly. A negative value in this variable

indicates that there has been less rainfall in the region during that month in that year

by a factor of 0.1mm of rainfall compared to the average rainfall recorded in the

Sahel. This means that in 1991, the rainfall was 2.7mm lower than the average

rainfall. As the values in both of these variables move closer to zero, this indicates

that the temperature or rainfall has deviated minimally from the average.
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It can be observed that the data for the indicators for climate change has also been

fluctuating, with rainfall steadily decreasing by 2007 in the Sahel region, as can be

observed in graph 15. A cycle of increasing and decreasing rainfall can be observed

in the past 20 years as indicated by the rainfall anomaly data. It can be observed that

for most years, the values are below zero, which means that the average amount of

rainfall in the past two decades has been decreasing. The effect of this fluctuation to

the area of arable land and the yield of food crops will be investigated further.

Graph 15
Rainfall anomaly in Sahel

* average rainfall from 1950-1979 as the basis for anomaly

The same fluctuations can be observed when examining the temperature anomaly in

the region. It can be seen in graph 16 that the annual temperature index has been

increasing then decreasing in the past years, but it should be noted that the annual

temperature anomaly since 1991 has always been above zero, which means that the

temperature generally has become hotter in the Sahel region. The effects and

implications of these observed trends on food prices will be presented in the next

section
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Graph 16
Annual mean temperature anomaly in Sahel region

* average annual temperature from 1951-1980 as the basis for anomaly

6.3 Spearman Correlation Results

In order to adequately address the hypotheses of the study, the correlation of the

food crop prices of cassava, millet and rice will be examined against the area

planted, yield and prices of the biofuel indicator crops which are sorghum, sugarcane

and maize, as well as the indicators of climate change. The prices of the three food

crops are discussed separately in the following section (see data used as presented

in appendices 5a, 5b and 5c).

6.3.1 Correlation of Cassava Producer Prices

Speaking about the relationship between the producer price for cassava and the

producer prices for other food crops such as millet and rice in Niger, one can see the

strong correlation between the variables as shown in table 8. Prices for both rice and

millet are in a strong direct relationship with the cassava price indicator, which means

that the increase of one price also leads to the increase of both other variables. The

relationship is weaker in case of analysis for the previous year, which indicates that

the pricing for either one of the food crops is affected by the current environment in

farming and economy and not by the factors that affected it in the previous year. This

suggests that there is an immediate direct relationship between prices of different

crops in the same year and weak relationship between prices of the other crops in

previous years. One can assume that this way, in case prices for one crop increase

in a certain year (due to poor yields, inaccessibility of fertilizers, bad weather, etc.),

the prices for another crop inevitably increase as well, since these crops are grown in

proximity from each other, and each of them requires a relatively similar

environment, and similar climatic conditions for the sake of giving higher or lower

yields. Therefore, the strong correlation between prices for key food crops do not

cause any surprise.
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Table 8
Correlation between Prices for Cassava, Millet, and Rice in Niger

Millet
producer
price

Rice
producer
price

Millet producer
price previous year

Rice
producer
price
previous
year

Correlation
Coefficient

,746** ,928** ,694** ,613**

Sig. (2-tailed) ,000 ,000 ,002 ,009

Spearman's
rho

Cassava
producer
price

N 18 18 17 17

A completely different image is formed when considering the correlation between the

variables referring to the production of cassava; as one can see, the relationships

between the price for cassava and the areas planted for it show only a moderate

correlation, while the correlation with the planted area in the previous year, and the

production of cassava in the previous year is practically absent. The only positive and

strong correlation is seen between the variable of cassava price at any given year, and

the price of the previous year, which is also economically explainable. Though

producers are usually guided by the production volume in setting prices, they also take

the previous year’s prices into account when generating the price policies for the next

year. The results of these analyses are presented in table 9.

Table 9
Correlation of Cassava Producer Price, Production, and Areas Planted in Niger

Cassava
planted
area

Cassava
production

Cassava
planted area
previous year

Cassava
production
previous
year

Cassava
producer
price
previous
year

Correlation
Coefficient

,582* -,097 ,327 -,006 ,767**

Sig. (2-
tailed)

,011 ,702 ,200 ,981 ,000

Spearman's
rho

Cassava
producer
price

N 18 18 17 17 17

The relationships of cassava producer prices with the related characteristics of maize

production, area planted and price; sorghum production, area planted, and price; and

sugarcane area planted, production, and price have proven insignificant, with the

higher correlation coefficient being -0.489 (for maize production) and 0.785 (for maize

producer price) as shown in 10).There was seen a moderate but significant and

negative correlation between maize production and strong positive correlation with

maize producer price and previous year prices of maize, which can also be seen in

table 10. This suggests that cassava and maize might require similar needs that the

prices of these two crops increase and decrease together as evidenced by the strong

positive correlation between the two.
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Table 10
Correlation of cassava producer price and maize area, yield and price in Niger

Maize

production

Maize area

planted

Maize

producer

price

Maize area

planted

previous year

Maize

production

previous year

Maize

producer

price

previous/yr

Correlation
Coefficient

-,489* -,465 ,785** -,358 -,345 ,740**

Sig. (2-tailed) ,039 ,052 ,000 ,158 ,174 ,001
N 18 18 18 17 17 17

The correlations of price increases with the temperature changes have been seen to

be insignificant. Thus, indicating that the effect of climate change is not yet reflected in

the price of food crops, specifically cassava. This does not provide any support to the

study’s hypothesis. However, the amount of rainfall has been seen to be negatively

correlated to the price of cassava, providing evidence that as the amount rainfall

increases, the price of food decreases.

The consumer price index correlation with cassava prices have been identified as the

strongest ones, with the rainfall relating reversely to the prices for cassava; the -0.525

correlation coefficient indicates the moderate interrelationship, which means that the

decrease of rainfall leads to poor harvests, which in turn results in the price increase.

The strong direct relationship of cassava prices to the consumer price index is obvious

– the consumer price index indicates the surplus of consumer prices as compared to

the previous year; since cassava is one of the key food crops in Nigeria and Niger, its

price increase will be definitely reflected in the price index. These results are presented

in table 11.

Table 11
Correlation of Cassava Prices with CPI, and rainfall and temperature in Niger

Temperature Rainfall Food
price
index

Consumer
price index

Correlation
Coefficient

-.133 -,525* -,025 ,933**

Sig. (2-
tailed)

.598 ,025 ,949 ,000

Spearman's
rho

Cassava
producer
price

N 18 18 9 9

Coming to the analysis of correlations for Nigeria, one has to note from table 12 that

the cassava producer prices are also highly correlated with the producer prices for

millet and rice; however, the correlations for previous years are much weaker, which

indicates a similar tendency of price-setting in Nigeria as it is in Niger.
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Table 12
Correlation of Cassava, Millet, and Rice Producer Prices in Nigeria

Millet
producer
price

Rice
producer
price

Millet producer
price previous
year

Rice producer
price previous
year

Correlation
Coefficient

,666** ,707** ,341 ,397

Sig. (2-
tailed)

,003 ,001 ,181 ,115

Spearman's
rho

Cassava
producer price

N 18 18 17 17

Speaking about the relationship between cassava producer prices and other

variables related to cassava production, one can see in table 13 that the only one

variable that has proven to be of significance is the area planted for cassava in

Nigeria. The relationship between variables is reverse; with the increase of area

planted, the prices for cassava tend to decrease, and vice versa. Therefore, the

hypothesis about the partial influence of agricultural lands’ being taken from food for

biofuel production may be proven by means of examining these interrelationships

further. By testing how the food prices of the food crops correlate with the land areas

planted with biofuel indicator crops, a more definitive conclusion could be formulated.

Table 13
Correlation of Cassava Producer Price, Production, and Area Planted in Nigeria

Cassava

area

planted

Cassava

production

Cassava area

planted

previous year

Cassava

production

previous

year

Cassava

production

price

previous year

Correlation

Coefficient

-,416 -,253 -,389 -,387 ,328

Sig. (2-

tailed)

,086 ,311 ,111 ,113 ,198

Spearman's

rho

Cassava

producer

price

N 18 18 18 18 17

Looking at the correlation results of the price of cassava with areas planted, yield and

prices of the biofuel indicator crops, there are no significant interrelationships noted

between the cassava producer prices and the variables relating to the production of

maize and sorghum, which is strange taking into account the direct relationship

established by means of literature review between the expansion of biofuel

production and the deterioration of food agriculture. However, the reverse

relationship was established between cassava prices and the production of sugar

cane as can be noted from table 14, which is already indicative of a certain

connection discussed. The interrelationship between the area planted for sugar cane

and the price for cassava is reverse, which means that the expanded production of

sugar cane leads to the cassava price decrease. The same suggestion is supported

by the reverse relationship noted between the sugar cane production volume and
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cassava prices. The similarly moderate reverse relationship is noted in the previous

year’s indicators as well, which implies the tendency of competition for land and

resource between these two crops during a couple of years in a row.

Table 14
Correlation of Cassava Price and Sugar Cane Production Variables in Nigeria

Sugar cane
area
planted

Sugar cane
production

Sugar cane area
planted previous
year

Sugar cane
production
previous year

Correlation
Coefficient

-,502* -,473* -,569* -,432

Sig. (2-tailed) ,034 ,047 ,014 ,074

Spearman's
rho

Cassava
producer
price

N 18 18 18 18

There are no strong relationships found between the cassava producer price, CPI,

and climate change indicators, which supposes a very low connection between these

indicators in Nigeria. This suggests that these factors are not very good predictors of

the price of cassava. This is evident in table 15.

Table 15
Correlation of Cassava Producer Price with Rainfall and CPI in Nigeria

Temperature Rainfall Food
price
index

Consumer
price index

Correlation
Coefficient

.247 -.164 ,133 ,133

Sig. (2-
tailed)

.323 .515 ,732 ,732

Spearman's
rho

Cassava
producer
price

N 18 18 9 9

In terms of price of the cassava, which is mostly utilized as food in Niger and Nigeria,

the effect of climate change has not been seen to have an influence. The volume of

the production of the crops that are indicators of biofuel production has not been

seen to affect the price of cassava. Only sugar cane production and its land area in

Nigeria and maize production in Niger have been seen to be correlated with cassava

price, however, the relationships are negative, which suggests that as the farmers of

Nigeria increase their yield of sugar cane, and as the farmers of Niger increase their

yield for maize, the price of cassava decreases in Nigeria and Niger respectively.

The lack of correlation between climate change indicators and cassava prices and

the few reverse relationships found between cassava prices and biofuel indicator

crops production does not provide strong support to one of the hyothesis of the study

that food prices are influenced by biofuel production, since the prices of these food

crops vary differently from the variations of the indicators of biofuel production.
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6.3.2 Correlation of Millet Producer Prices

The situation with millet producer prices in Niger is as follows: a strong relationship

has been identified between the producer price for millet and cassava, and the areas

planted with cassava as shown in table 16. The present findings indicate that even

within one country, there may be the severe competition for the agricultural land,

which causes the increase in prices for one crop in case another crop’s yield is

larger, or the area planted with another crop in a certain year is larger. The positive

correlation has also been found between the producer prices of these two crops,

which confirms the findings that was presented earlier that the prices of the food

crops in Niger increase and decrease together, suggesting that there might be

several factors that influence the prices of the food crops collectively.

Table 16
Correlation of Millet and Cassava Producer Prices and Area Planted in Niger

Cassava producer
price

Cassava area
planted

Cassava producer
price previous
year

Correlation
Coefficient

,746** ,538* ,485*

Sig. (2-
tailed)

,000 ,021 ,048

Spearman's
rho

Millet producer
price

N 18 18 17

There are relationships found between the price for millet and variables associated

with maize. As one can see in Table 17, there is a strong correlation between the

prices for millet and maize, both proportionally increasing. The correlation with the

previous year’s indicator is illustrative of the situation – the tendency is long-term,

and can be seen even with the one-year interval.

Table 17
Correlation of Millet Prices with Maize Production Variables in Niger

Maize
area
planted

Maize
production

Maize
producer
price

Maize
area
planted
previous
year

Maize
production
previous
year

Maize
producer
price
previous
year

Correlation
Coefficient

-,053 -,068 ,833** ,174 ,087 ,721**

Sig. (2-
tailed)

,836 ,788 ,000 ,504 ,739 ,001

Spearman's
rho

Millet
producer
price

N 18 18 18 17 17 17

There are moderate positive correlations between the price for millet and the area

planted with millet in the previous year which can be seen in table 18. The strong

correlation is also seen with the previous year’s production price, which is consistent

with the findings about cassava. As for sorghum (see table 19), there are also strong

correlations found between the price for millet and the area planted for sorghum, the
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production of sorghum (both year-by-year and in previous years). Therefore, one can

assume that there is a strong competition between crops, and the increasing

indicators of one of them lead to the increasing prices for the other one.

Table 18
Correlation of Millet Price and Production Variables in Niger

Millet area
planted

Millet
production

Millet area
planted
previous
year

Millet
production
previous
year

Millet
producer
price
previous
year

Correlation
Coefficient

,288 ,377 ,458 ,559* ,681**

Sig. (2-
tailed)

,247 ,123 ,064 ,020 ,003

Spearman's
rho

Millet producer
price

N 18 18 17 17 17

Table 19
Correlation of Millet Production with Sorghum Production Indicators in Niger

Sorghum

area

planted

Sorghum

production

Sorghum

area

planted

previous

year

Sorghum

production

previous

year

Correlation

Coefficient

,684** ,445 ,667** ,667**

Sig. (2-tailed) ,002 ,064 ,003 ,003

Spearman's rho Millet producer

price

N 18 18 17 17

The correlation with the CPI is very strong, nearly equaling 1, and the correlation with

the rainfall volume is also quite notable as shown in table 20, which supports the

hypothesis about the impact of climate change on prices for food crops in Niger

Table 20
Correlation of Millet Producer Prices with Rainfall, and CPI in Niger

Temperature Rainfall Food

price

index

Consumer

price index

Correlation

Coefficient

-.001 -,656** ,033 ,950**

Sig. (2-

tailed)

.997 ,003 ,932 ,000

Spearman's

rho

Millet

producer

price

N 18 18 9 9

Coming to the analysis of millet prices in Nigeria, one has to note that there is

practically no correlation between the price for millet and the areas planted for
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cassava, while the correlation between cassava and millet prices is higher than

moderate, which is shown in table 21. The same situation can be noted with the

maize producer price (that can be seen in Appendix 6), which indicates a strong

relationship between crop food prices at any given year.

Table 21
Correlation of Millet Producer Price with Cassava Production Indicators in Nigeria

Cassava producer
price

Cassava area
planted

Cassava producer price
previous year

Correlation
Coefficient

,666** -,013 ,181

Sig. (2-
tailed)

,003 ,958 ,486

Spear
man's
rho

Millet producer
price

N 18 18 17

Also, no significant relationships are noted in the correlation of prices for millet and

other millet indicators such as area planted or volume of production, and sorghum-

related indicators. Sugar cane production indicators are also proven as statistically

insignificant (see Appendix 6). The only indicators showing the significant correlation

are the food price index and the CPI – their correlations are positive, and the

coefficient of correlation is medium. This is shown in table 22.

Table 22
The Correlation of Millet Producer Prices with Rainfall, and CPI in Nigeria

Temperature Rainfall Food price
index

Consumer price index

Correlation
Coefficient

.498* -,164 ,550 ,550

Sig. (2-
tailed)

.035 ,516 ,125 ,125

Spearman's
rho

Millet
producer
price

N 18 18 9 9

In terms of millet producer price each year in Nigeria, no significant correlation was

found with any of the biofuel crop indicators or the climate change indicators. This

suggests that these factors do not have any significant weight in determining the

price of the food crop. In Niger, the price of millet has been seen to be positively

correlated with area planted with sorghum and price of maize. This means that as the

area allotted for planting sorghum, which is a biofuel indicator crop, the price of millet

increases along with it. This might be due to the competition in arable land wherein

the land supposedly for planting food crops decrease to give way for planting more

biofuel-production crops, thus, the price of the food crops increase due to the lack of

availability and increasing demand. The price of sorghum, a biofuel indicator crop

has been seen to increase and decrease along with the prices of millet or vice versa.
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This suggests that the resources that food crops like millet need, are the same

resources that biofuel indicator crops use, and the pricing of either crop are

dependent on similar factors. However, there was not enough evidence to show that

the price of millet is significantly influenced by biofuel production. A negative

correlation has been seen between millet price in Niger and the rainfall, suggesting

that as rainfall in the area decreases, the price of the food crop increases. This

means that as climate change causes rainfall in the Sahel region to decrease, the

production of food crops are affected negatively, thus, prices tend to increase due to

poor yield and to balance the loses that the farmers and land owners incurred during

the drought and the additional expenses in keeping the land irrigated.

6.3.3 Correlation of Rice Producer Prices

Analyzing the results of correlation conducted for rice prices in Niger, one can see

that there is a strong positive relationship between the prices for rice and cassava

prices, as well as areas planted for cassava as seen in table 23. These findings allow

making a supposition that there is also a certain measure of competition for land

between these two crops, which results in the price increase of one crop in case

other crop has been sewn on larger areas.

Table 23
Correlation of Rice Producer Prices with Cassava Production Indicators in Niger

Cassava
producer
price

Cassava
area
planted

Cassava
production

Cassava
area
planted
previous
year

Cassava
production
previous
year

Cassava
producer
price
previous
year

Correlation
Coefficient

,928** ,629** -,113 ,332 -,109 ,735**

Sig. (2-
tailed)

,000 ,005 ,657 ,193 ,677 ,001

Spearman's
rho

Rice
producer
price

N 18 18 18 17 17 17

There is also a strong positive correlation between the price for millet and for rice; the

present findings support the previous findings for two other crops, indicating a strong

interconnection in the price decrease or increase for these three crops, which is seen

in table 24.

Table 24
Correlation of Rice Prices with Millet Production Indicators in Niger

Millet
producer
price

Millet
production

Millet
production
previous year

Millet
producer
price previous
year

Correlation
Coefficient

,602** -,042 ,154 ,517*

Sig. (2-
tailed)

,008 ,868 ,554 ,034

Spearman's
rho

Rice
producer
price

N 18 18 17 17
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It is also notable to see that in Niger, the rice price change is strongly related to the

maize production variables. Thus, the area planted for maize and the volume of maize

production are weakly reversely correlated to the price for rice, which means that the

price for rice will rise in case fewer areas are planted, and less maize is grown (which

is quite illogical). However, at the same time, the producer prices for rice are positively

correlated to prices for maize, which is more logical, taking into account the

overwhelming effect of climatic conditions and other factors making the impact on the

whole agricultural output in Nigeria and Niger. This is seen in table 25.

Table 25
Correlation of Rice Prices with Maize Production Indicators in Niger

Maize area
planted

Maize
production

Maize
producer
price

Maize area
planted
previous
year

Maize
producer
price
previous
year

Correlation
Coefficient

-,399 -,404 ,664** -,422 ,603*

Sig. (2-
tailed)

,101 ,097 ,003 ,092 ,010

Spearman's
rho

Rice
producer
price

N 18 18 18 17 17

Among other correlations, only a strong correlation of rice price for a given year with

the price for rice in the previous year is statistically significant, which is true for all

crops analyzed in the present research (see appendix 7). However, when discussing

the correlations of rice prices in Niger to rainfall, temperature, as well as CPI, some

other findings emerge. The rainfall variable is negatively correlated with rice prices.

Higher volumes of rainfall usually contribute to rice yields and taking into account the

erratic rainfalls occurring in Africa, one can assume that they are as disastrous as

prolonged droughts are. In addition, there is a strong positive correlation with the

consumer price index, which is also understandable due to the surplus in prices

making up the CPI value. This is presented in table 26.

Table 26
Correlation of Rice Prices with Rainfall, and CPI in Niger

Temperature Rainfall Food
price
index

Consumer
price index

Correlation
Coefficient

-.193 -,484* -,025 ,933**

Sig. (2-
tailed)

.442 ,042 ,949 ,000

Spearman's
rho

Rice
producer
price

N 18 18 9 9

Speaking about the prices for rice in Nigeria, one can see from table 27 that there are

strong, either positive or negative, correlations with practically all variables concerned
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in the framework of the present analysis. Thus, the strong positive correlation has been

found between the rice producer price and cassava producer price, millet producer

price, and maize producer price. At the same time, the negative correlation was

established between the rice producer price and cassava area planted, rice and millet

area planted, and millet production, which indicates that the more areas are sewn with

these key crops, the lower the prices for all of them are, since the latter are highly

interrelated.

Table 27
Correlation of Rice Producer Price with Cassava Production Indicators in Nigeria

Cassava
producer
price

Cassava
area
planted

Cassava
production

Cassava
area
planted
previous
year

Cassava
production
previous
year

Cassava
producer
price
previous
year

Correlation
Coefficient

,707** -,620** -,494* -,641** -,606** ,270

Sig. (2-
tailed)

,001 ,006 ,037 ,004 ,008 ,295

Spearman's
rho

Rice
producer
price

N 18 18 18 18 18 17

It is notable from table 28 that the correlations between the prices for rice and the

sorghum-related variables are very strong in Nigeria, which was not noted in any other

crop analysis. There is a strong negative correlation between all variables, which

indicates that in case less sorghum area is planted, and less sorghum is produced, the

prices for rice are likely to increase. The same tendency refers to the production of

sugar cane in Nigeria (see Appendix 8). The present findings are surprising, since

there was no close relationship identified between these two crops before. This

suggests that the price of rice in Nigeria is highly dependent on the production and

price of the other crops, including both the biofuel indicator crops and the other food

crops.

Table 28
Correlation of Rice Producer Prices with Sorghum Production Indicators in Nigeria

Sorghum area
planted

Sorghum
production

Sorghum area
planted
previous year

Sorghum
production
previous year

Correlation
Coefficient

-,577* -,536* -,567* -,552*

Sig. (2-
tailed)

,012 ,022 ,014 ,018

Spearman's
rho

Rice
producer
price

N 18 18 18 18

One should also pay attention to the fact that the relationship of rice producer prices

with CPI, and rainfall and temperature as shown in table 29 are also quite different

from those obtained from the correlation of other crops. The direct relationship

between the CPI and rice prices is also an explainable issue. However, there is a
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nearly absent relationship between the volume of rainfall and the rice prices in

Nigeria, which is quite surprising, taking into account the central role of climate

change contributing to the price increases in Nigeria and Niger in the present

research hypothesis.

Table 29
Correlation of Rice Prices with Rainfall, and CPI in Nigeria

Temperature Rainfall Food

price

index

Consumer

price index

Correlation

Coefficient

.063 ,052 ,550 ,550

Sig. (2-

tailed)

.804 ,838 ,125 ,125

Spearman's rho Rice

producer

price

N 18 18 9 9

The price of rice in Niger seems to increase as rainfall decreases in the region,

however, this relationship was not found in Nigeria. This might suggest that Niger

might be more vulnerable to farming loses due to drought as compared to Nigeria. It

can be assumed that planting rice needs ample irrigation in order to have more

abundant yield. The amount of investment in land irrigation has been seen to be much

higher in Nigeria as compared to Niger which might suggest that Nigeria’s food supply

and harvest might be less prone to damages than Niger’s, due to the more improved

facilities. The effects of investment and farming system will be investigated further in

the succeeding chapter.

The rice prices in Niger and Nigeria has been seen to be negatively affected by the

production and area planted for the biofuel indicator crops, that is as the areas planted

with sorghum, maize or sugar cane increases, the prices of rice decreases, which is

not the direction that the present study has hypothesized. It was expected that as the

area allotted for planting the food crops decrease due to the increase of area allotted

for biofuel crops, the prices of these food crops would increase, however, the contrary

as observed in this present study, suggesting that the effects of biofuel production in

Niger and Nigeria do not greatly affect food prices, especially rice prices, However,

other factors might have come into play in these relationships that were found. The

need for further research on the other factors that might affect food prices in Niger and

Nigeria is needed and these studies will be focused on, in the next chapter.

6.4 Analysis of Statistical Findings

As it was indicated above, the Spearman correlation analysis is highly beneficial in

cases when there are not enough variables for the linear regression analysis, and

when the non-linear relationships have to be explored. Hence, the three variables –
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prices for three key crops in Niger and Nigeria – have been taken as the centre of

correlation, and each variable chosen as an influential indicator was correlated to these

three variables for each country. There are some common tendencies noted in the

correlation analysis, and one can say that the hypothesis about the impact of climate

change in terms of rainfall volume anomaly has been successfully tested and verified,

since only the rice price change in Nigeria showed no significant correlation with this

indicator. However, the temperature variable has been seen to be insignificant in

influencing the prices of food crops. This finding fully supports the result of the opinion

survey conducted for this current study. An overwhelming majority of the participants

have indicated their agreement that climate change, or drought is detrimental to their

business and production of food.

As for the hypothesis about the biofuel production affecting the prices of food crops,

one can say that the findings regarding this hypothesis are doubtful. On the one hand,

there was a strong correlation between cassava prices and sugar cane in Nigeria,

while no other correlations between cassava and other crops were found in both

countries. The correlation results for millet show a strong correlation with maize and

sorghum indicators, which indicates a much stronger reliance of price setting for millet

on other crops concerned. The results show the designated correlation for both

countries, which implies that millet, is a highly vulnerable crop regarding the impact of

biofuel production in Niger and Nigeria. As for the correlation of rice prices, they are

also strongly related to maize prices (in both Niger and Nigeria) and sugarcane

(Nigeria). These correlation results indicate that rice prices are more sensitive to the

changes in prices of other crops (both food and biofuel ones) in Nigeria than they are

in Niger.

What was notable in most of these significant relationships between rice or cassava

prices and biofuel indicator crops production is that the correlations are negative,

suggesting that as the production and area used up for the biofuel indicator crops

increase, the prices of the food crops decrease. This is contrary to the expected

direction of the relationship as hypothesized for the study that biofuel production

affects the prices of food crops. It was also seen that some of the food crops prices are

positively correlated to the prices of the biofuel indicator crops. This suggests that the

prices of the food crops vary alongside the prices of the biofuel indicator crops. This

means that the crop prices operate along the same environment, and are affected for

the same elements and factors that are stronger than the effects of biofuel production

in Niger and Nigeria alone. The need to further investigate what these factors that

greatly influence the food prices is needed to come up with a more definitive

conclusion. Thus, in the next chapter, the other variables that might have affected the

prices of food crops will be investigated. The result of this macro level study does not
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support the hypothesis that biofuel production impacts on food prices, because most of

respondents do not agree that biofuel production impact on production of food, nor do

they think that this could lead to any decrease in food supply. This means that the

small holder farmers are aware of the current national situation of their country in terms

of food security and availability. They know that biofuel production does not seem to

pose any threats to the food production in Nigeria and Niger in the present time that

this study was conducted. However, these results that reject the hypothesis of this

study that biofuel production has an impact in food price variability should not be taken

to mean that biofuel production will never be a threat to food security. This is just

reflection of the current situation wherein the biofuel production is not yet as significant

as food production in Africa, in terms of yield and area. It is possible to replicate this

study in the future, should there be a drastic shift of agriculture production in Africa

from food to biofuel.

The correlation of prices for crops and the consumer price index has been steady and

strong, which can be easily explained for the fact that the consumer price index is

predetermined for the calculation of the price surplus at any given year as compared to

the previous year. Hence, in case prices increase, the consumer price index will also

increase. This suggests that the effects of climate change and the other factors that

might affect food crop prices will be shouldered for the consumers, thus, an increase in

the the average cost of daily living in Africa would mean that the already poor rural

farm families would be even harder to meet.

One should note that the overall range of results received from the Spearman

correlation is highly supportive of one of the hypotheses voiced in the present chapter;

there is a pronounced correlation between the climate change and price of food and

consumer price index. The effect of biofuel production on food prices was not

established. Results for both variables are highly supportive of the results presented in

chapter 4.

6.5 Chapter Summary

The present chapter presented the results of the Spearman correlation analysis; the

data set chosen for the present correlation analysis was presented first along with

the descriptive statistics and graphical representations of these data. The trend for

the crop prices, production and area for the biofuel indicator crops and food crops

are described and graphically presented. It was shown that the general trends for all

of the six crops are increasing but yearly fluctuations were recorded. It was observed

that the prices of all six crops, increase and decrease together, suggesting that there

might be a more encompassing group of factors that might have been affecting the

crop prices. The yearly fluctuations in temperature and rainfall were also presented,

as indicators of climate change. It was observed that the temperature has generally
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become hotter in the past two decades compared to the average temperature of the

Sahel region. The rainfall was also seen to generally decrease in most years as

compared to the average amount of rainfall.

As a result of Spearman correlation, data were received in six parts – the correlation

for each of three crops (rice, millet, and cassava) for each country (Niger and

Nigeria). The results were categorized according to the crop for the sake of enabling

the easier comparison between countries concerned. The results showed a clear

connection between the volume of rainfall and the prices for crops chosen for the

present analysis, however, a relationship between food crop prices and the

temperature fluctuations was not established. The connection between prices for

food crops and indicators relating to the production of biofuels failed to give uniform

and conclusive results. The indicators of correlation vary across crops and countries.

Some of the most notable conclusions include the recognition of a strong relationship

among prices for all chosen crops (cassava, millet, rice, sorghum, sugarcane, and

maize); there is multiple evidence of the fact that the increase of the price of one crop

is likely to cause the increase in price for other crops as well. This suggests that

there are other environmental and external factors that might come into play in

determining the price of all crops whether that are biofuel-indicator crops or food

crops. This is why the next chapter will investigate these possible factors that

determine the price of food. It was clear that climate change is one of these factors,

while biofuel production effects have been minute in both countries. Both of these

findings support the result of the opinion survey presented in Chapter 4.

The overall conclusion arrived at in the present chapter is that one hypothesis,

concerning with the impact of climate change has been verified. The hypothesis that

is concerned with the effect of biofuel production on food prices has been rejected,

while the additional factors affecting the price increases are still to be identified in the

next chapter.
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CHAPTER 7

FINDINGS OF IMPACTS OF NON- CLIMATE CHANGE AND BIOFUEL

PRODUCTION FACTORS ON FOOD PRICE VARIABILITY AT

COUNTRY (MACRO) LEVEL IN NIGER AND NIGERIA

7.1 Introduction

The other three hypotheses of the quantitative study using secondary data on macro

level deal with the other factors that might have an impact on the price of agricultural

products that are utilized as food in Africa, and the aggregate effect of these external

factors on the price and production of food that ultimately influences poverty in Niger

and Nigeria. The following hypotheses will be addressed in this current chapter:

1. Impacts of Nigerian and Niger governments agricultural policies on food price and

production.

2. Level of government support in agriculture affect food production and price

variability.

3. Biofuel production, climate change combine with other variables like government

policies on agriculture, population growth, corruption and crude oil prices affect

food production and agricultural commodity price variability, thus, impeding

sustainable rural development.

This chapter aims to provide statistical evidences that lack of government protection,

low agricultural investment, oil price surges, rural population growth and corruption

could impede the development of agriculture, increase food prices, which might

cause food instability and worsen poverty in the rural areas of Nigeria and Niger. This

chapter aims to sum up and assess the gravity of all the possible causes of poverty

and rising food prices in order to come up with recommendations for policies or

strategies that could protect local farmers and stabilize food prices in Niger and

Nigeria.

7.2 Impact of Government Policies on Food Prices

Any increase in the prices of the basic food crops in Niger and Nigeria would be

reflected on the consumer price index and the food price index. Both Niger and

Nigeria rely heavily on the agricultural outputs, and in case they are scarce, the

population of Niger and Nigeria has to buy imported food from abroad. It is important

to note how consumer price index and food price index is related to food security and

availability, since an increase in the CPI and/or FPI would indicate food scarcity. The

available data on consumer price index and food price index of both Niger and

Nigeria are presented in appendix 9.
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The trade policies of the Nigerian and Niger government can be quantitatively

measured in the tariff rates, the volume and price of agricultural imports and exports,

and the volume of imports of merchandise that would benefit the local farmers. Thus,

the percentage of the total import tariffs paid to the Niger or Nigerian government that

are accounted for the imports of primary products which is mostly comprised for

agriculture harvests can be considered as an indicator of how much restrictions do

the government impose on imported products. Another indicator of the effect of

government trade policies would be the amount of imported food that both countries

take in each year.

The available data for these variables of both Niger and Nigeria is presented in

appendix 10, earlier data for these variables are not recorded and archived.

The correlation analysis of the tariff percentage imposed on imported primary

products with the consumer price index for both countries has been seen to be

significant. A strong negative correlation was found between the two variables as can

be seen in table 30. This suggests that as the tariff imposed on primary products

increase, the consumer price index decreases. Food imports and food price index

was also seen to be negatively correlated, which suggests that the more food imports

that come in the country, the higher the food price index becomes.

Table 30.
Correlation between CPI and Food Price Index and Tariff,

Food Import and Raw Material Import

Correlations

Tariff (%)

food

import

agricultural

raw material

import (% of

merchandise

import)

Spearman's

rho

Correlation

Coefficient

-.737** -.257 .191

Sig. (2-

tailed)

.002 .179 .321

CPI

N 15 29 29

Correlation

Coefficient

-.100 -.747** -.703**

Sig. (2-

tailed)

.722 .000 .001

Food price

index (100

= 2000)

N 15 20 20

The price of these imported products in the local market is dependent on the amount

of tariff that the exporting countries pay. If the tariff is too high, the exporters would
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offset their losses by increasing the price of their commodity, making the local

consumers shoulder the cost of the tariff. Other exporters would stop exporting to

these countries altogether instead they would export to markets that are more liberal.

This could probably explain the negative correlation found between tariff and

consumer price index. As the tariff paid by exporters, increases, the less food imports

come in the country, and the local producers would have less competition, thus, the

prices of the commodities that are produced locally are lower, since there is less

competition and more demand from local consumers, which mean more profit for the

local farmers.

On the other hand, if the tariff is not restrictive enough, most exporters would opt to

sell in these local markets at a lower price, which creates a competition for the locally

harvested products. The strong negative correlation between food price index and

amount of food import suggests that the price of imported food from other countries

are significantly lower than locally produced products, thus, as the volume of food

imported from outside increases, the food price index decreases.

In the case of the individual food crop prices, the correlation between food imports

and prices of millet, rice and cassava has been found to be strongly negatively

significant as can be observed in table 31. This means that as food imports increase

the prices of these crops decrease, suggesting that the low price of the imported

crops force the local farmers to lower the prices of their crops in order to sell their

products against the more affordable imports.

Table 31.
Correlation of food import and prices of food crops and land under cereal production

Millet Cassava Rice -

land under cereal

production (ha)

Spearman's rho

Correlation

Coefficient

-.846** -.844** -.833** -.804**

Sig. (2-tailed) .000 .000 .000 .000

food

import

N 27 27 27 27

This may be beneficial to the local consumers who get to buy their food at a lower

price; however, it is harmful to the local farmers to lower their prices below the cost of

producing them. This would cause most of the farmers to opt to just stop producing

crops because they would not profit from this if they sell the crops at a lower price in

order to keep up with the competition against imported products that are cheaper. It

can be observed in table 31 that the correlation between food imports and land area

under cereal production is significant in a negative direction, indicating that as the
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countries of Niger and Nigeria, increase the food they import, the less land area are

being used to produce crops. A possible explanation is that some farmers who could

not make a profit would not have enough capital to continue producing crops only to

sell them at a price that does not benefit them.

The dilemma of the government is whether to decrease the food prices by allowing

more affordable food crops to be sold in the local market so that the citizens below

the poverty line could afford to subsist, or to protect the local producers from outside

competition by increasing the restrictions against importation. The government has to

decide what to prioritize, or to set a balance wherein both the local farmers and the

consumers would benefit.

A possible solution to this dilemma lies in the result of the correlation between the

agricultural raw materials import and food price index that can be seen in the last

column of table 30. A significant negative correlation was found between these two

variables. This means that the more merchandise that the countries import that

benefits the farmers, the lower the food price index is. According to the idea of

Anderson (2009), subsidizing agricultural development usually causes the decrease

in consumer prices. The government could subsidize the agricultural raw materials

that would help the farmers progress, which would decrease the cost of production

that is shouldered by the farmers, or they could significantly lower the tariffs imposed

in importing agricultural raw materials to help out the local farmers, either way, the

food price index would decrease, which would also help out the local consumers.

The results of the analyses on these variables provide support to the study’s

hypothesis that the government’s policies on agriculture and trade have an effect on

food prices and production that ultimately affects the poverty in the rural areas.

7.3 Effect of Government Support and Investment on Farming System, Food Price and

Food Production

The data on gross capital stock on agriculture is presented in appendix 11. The unit

used is in constant 2005 USD, in millions. Land development investment relates to

the activities and steps taken by both the land cultivator and the government to

improve the productivity of a land area, making it more valuable, this includes

investment in irrigation system, flood control, preservation of the soil and others.

Machinery investment refers to the equipment used by farmers to make harvesting

and farming more efficient, like tractors, thrashers, harvesters and other tools.

Investment in planting crops refers to the amount of money and labour spent in

cultivating trees that produce repeated products (FAO, 2012b). It should be noted
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that an increase in irrigation in lands in Niger and Nigeria would indicate a conversion

of some lands in terms of farming system. Irrigation farming is characterized by

artificial watering system for the land area, which means that if the investment in

irrigation increases, it is an indicator of how the farming systems are moving towards

irrigation system of farming from shifting cultivation2, thus, an increase in investment

in land development can be interpreted as a change towards irrigation system. An

increase in the overall investment in agriculture as characterized by these three

variables of land development, machinery and planting crops would also be

indicative of shifting from subsistence farming3 towards commercial farming4, since

commercial farming is characterized by increasing investment, and agricultural

technology in order to produce more goods efficiently that is enough to be sold in the

local and foreign market.

It can be observed that the investment for all three aspects have been steadily

increasing but not very significantly each year, except for a sudden decrease in

investment in agriculture machinery in 2004 for Nigeria, but since then, investment in

this area has been increasing in the recent years. However, these incremental

increases still might be not enough to address the growing demand for food by Niger

and Nigerian consumers.

In graph 17, it can be seen that the bulk of the investment goes into the improvement

of the farming lands, with 91.77%. The investment for machinery and planting crops

are not as significant. This is already expected because building irrigation systems

and other land improvement activities are the costliest. The percentage of the

distribution of the investment funds on the three variables in Niger and Nigeria is

compared in graph 18. It can be seen that both countries invest more in land

development and very small proportion is allotted for machinery and planting crops.

This might suggest that as these investments continue to increase, especially

investment in land development and irrigation, a change in farming system in some

fields in Niger and Nigeria could be expected. However, as noted earlier, the

increase in investment in land development has not been very remarkable, which

suggests that very few farmers have been shifting to irrigation system of farming

2
Shifting cultivation is an agricultural system in which a person uses a piece of land, only to abandon or alter the

initial use a short time later.

3
Subsistence farming is a type of farming in which most of the produce (subsistence crop) is consumed by the

farmer and his family, leaving little or nothing to be marketed.

4
Commercial agriculture is large-scale production of crops for sale, intended for widespread distribution to

wholesalers or retail outlets
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through out the past two decades, and the conversion of farming system has been

very slow.

Graph 17.
Investment in land development, machinery, planting crops

Graph 18.
Investment in Planting crops, Machinery and Land development in Niger and Nigeria

To see whether the financial investments of both the government and land owners,

along with the labor investment of local farmers, which is indicative of farming

system, have an effect on the production of food, the correlation of these variables

were examined. It can be seen from table 32 that the investment on agriculture on all

three aspects has a significant positive correlation with the production of all three of

the food crops being examined: cassava, millet and rice.
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Table 32.
Correlation of Investment on Land, Machinery and Crops with Food Crop Production

Correlations

Land

development Machinery Planting Crops

Spearman's rho

Correlation

Coefficient

.878** .786** .924**

Sig. (2-

tailed)

.000 .000 .000

Cassava -

Production

(tons)

N 34 34 34

Correlation

Coefficient

.922** .827** .949**

Sig. (2-

tailed)

.000 .000 .000

Millet -

Production

(tons)

N 34 34 34

Correlation

Coefficient

.775** .738** .789**

Sig. (2-

tailed)

.000 .000 .000

Rice -

Production

(tons)

N 34 34 34

From this established relationship, it can be inferred that the investment on

agriculture effectively increases the volume of the production of the crops. This

suggests that by investing more on these aspects of agriculture, the countries could

effectively increase yield and might soon be able to be more self-sufficient rather

than importing food products to meet the growing local demand for food that the local

agricultural sector could not address. This suggests that investment in land

development through irrigation and shifting to irrigation farming could be beneficial to

the countries in order to have more competitive food supply.

On the other hand, an increase in agricultural investment in all three aspects has

been seen to be significantly positively correlated to the prices of the food crops, thus

also affecting the food price index in the same direction, as can be noted in table 33.

It is expected that since the production of these crops are increased, the prices

would then decrease. However, this is not the case in Niger and Nigeria. As

investments on rural development increases, food crop prices also increases. It can

be assumed that a huge bulk of these investments are paid by private land owners or

local cultivators and not subsidized by the government. The governments of Niger

and Nigeria have not been occupied with equipping the land of their countries with

irrigation tools. Thus, the land area equipped for irrigation in Niger has increased only

by 8.000 hectares since 1994, while the area equipped in Nigeria has remained the

same since 2005 (FAO, 2012c), this indicates how problematic the issue of irrigation
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is in both countries, and how little attention the African governments have recently

paid to the issue of irrigation. As a result, as the investment on land development and

crops increases, the producers try to gain back the cost of their investment, by

increasing the prices of their goods, thus, the consumers pay for the investment on

land development and crop planting.

It can be observed that the investment on machinery does not significantly correlate

with food price index, but it does negatively correlate, on a significant level, with

consumer price index. This could suggest that a huge percentage of the investment

on machinery might be shouldered by the government, thus, it actually helps lower

the prices of goods, rather than increasing them.

Table 33.
Correlation of agricultural investment on food prices and consumer price index

Cassava -
price

(usd/tonne)

Maize -
price

(usd/tonne)
Rice - price
(usd/tonne) CPI

Food price
index (100 =

2000)

Spearman's
rho

Correlation
Coefficient

.414* .799** .650** -.046 .739**

Sig. (2-
tailed)

.015 .000 .000 .803 .001

Land
development

N 34 34 34 32 16

Correlation
Coefficient

.513** .803** .706**
-.391* .407

Sig. (2-
tailed)

.002 .000 .000 .027 .118

Machinery

N 34 34 34 32 16
Correlation
Coefficient

.424* .824** .652** -.024 .740**

Sig. (2-
tailed)

.012 .000 .000 .896 .001

Planting
Crops

N 34 34 34 32 16

It can be inferred that investment on long term agriculture infrastructure and

machinery might not be immediately helpful in alleviating poverty in the rural areas

but could possibly pay off in the long run. Although it is very effective in increasing

yield that is a forward step for self-sufficiency, the consuming public pays the price of

these investments, making it harder for the people below poverty line to afford the

food prices and to subsist on their limited means. The investors, especially the

private owners tend to increase prices dramatically, immediately, in order to offset

the cost of their investment. Thus, it would take some time for the prices to decrease

again. However, it can be seen that if these high-value, long-term investments on
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agriculture are shouldered or even subsidized by the government, the local

producers would not increase the prices of their crops, instead, the prices would

lower remarkably due to the increase in yield brought about by the developments.

7.4. Effects of oil price fluctuations, rural population growth and corruption on food prices

The data for annual crude oil prices is unavailable for Niger, thus, for the

investigation of the effect of oil prices on food prices and poverty, only the case of

Nigeria will be considered. There are also limiting factors for this section since,

corruption perception index for Niger is only available for the years 2001 through

2007. The Spearman correlation analysis is more robust for missing data, which

means that the nonparametric test of correlation would still be reliable despite the

incomplete data. The data on these three variables are presented in appendix 12 and

appendix 13 for Niger and Nigeria, respectively. It can be observed from these

appendices that an increasing trend is apparent for all three variables. This means

that the rural population is steadily increasing each year, which can be observed

graph 19. Nigeria has significantly higher population but the slope of the graph of

both countries’ population is similar, which indicates that the rate of growth in Niger is

similar to that of Nigeria.

Graph 19.
Rural population of Niger and Nigeria

It can be observed in Table 34 that the rural population has a significant positive

correlation with the prices of individual food crops like millet, cassava and rice, thus it

is also associated with food price index. The increasing rural population of both Niger

and Nigeria creates higher demand for food, and since the growth of the population

outgrows the increases in food production, the supply of locally produced food is

expected to hardly address the growing demand for food, this means that if the free

market would dictate the price of goods, the price of food would increase to the rising

demand and limited supply. These significant correlation statistics provide evidence

that supports the study’s hypothesis that rapid population growth affects food prices

and consequently, worsens the poverty situation.

142



For the Corruption perception index, it is a positive sign that both countries are

getting higher ratings, which means that the perception of corruption for both

countries is decreasing. However, it can be observed from graph 20 that the rating of

corruption fluctuates each year but the mean corruption perception index remains

very low which indicates that the international population perceive that the corruption

in Niger and Nigeria are high.

Graph 20.
Corruption Perception Index of Niger and Nigeria

(0= Most Corrupt, 10= Least Corrupt)

The effect of this element has been studied against the price of individual food crops

in both Niger and Nigeria and the result of the correlation is presented in table 34. It

can be seen that corruption perception is significantly negatively correlated to the

price of rice and cassava, but not significant enough to the price of millet. This result

means that as the image of Niger and Nigerian government becomes cleaner of

corruption, the prices of the food crops deceases. The negative correlation between

food prices and corruption could be explained by a possible increased funding for

agriculture when less national funds are corrupted by officials; hence, there is more

ample funding to go around the various sectors of the economy. Another possible

explanation would be the growing amount of investment on the countries from foreign

investors, it should be noted that the perception of corruption is taken from an

international sample, which means that the perception of corruption is judged by

other countries, thus, if foreign investors think that Niger or Nigeria is a good country

to invest in as evidenced by the improvement in government corruption, they would

provide the necessary investments to help the development of the countries’

profitable industries, one of which is the agriculture sector. This data provides

support to the study’s hypothesis that corruption has an impact on food prices that

impact poverty. According to the opinion of Ogboru and Abimiku (n.d.), corruption in

Nigeria has contributed to the steady increase of the poverty level starting from 1981;

despite the enactment of at least eight poverty alleviation programs, the poverty
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levels in Nigeria have only been increasing, reaching more than 50% by the

beginning of the 21st century. The author compared the outcomes of Vietnam and

China poverty alleviation programs, indicating that their poverty levels were even

higher than that of Nigeria in the 1980s, while now these countries report from 5% to

20% of poverty level. Thus, the hypothesis of Ogboru and Abimiku (n.d.) is that the

high level of corruption has contributed to the emergence of high poverty levels, and

to the aggravation of living conditions of Nigerians. Investment in infrastructure is

usually connected with the increase of corruption, while the employment rate

decreases with the higher corruption indicators (Ogboru and Abimiku (n.d.). It can be

inferred that the corruption levels are directly related to the economic performance

inside the country. Moreover, the higher the corruption levels are, the fewer funds are

allocated to the satisfaction of social, medical, and economic needs of the poor

population, thus causing the deepening of poverty, and the inefficiency of any

poverty alleviation programs.

Table 34.
Correlation of food crop prices and corruption and population for Niger

Millet - price
(usd/tonne)

Rice - price
(usd/tonne)

Cassava -
price
(usd/tonne)

Correlation
Coefficient

-.372 -.624** -.481*

Sig. (2-
tailed)

.061 .001 .013

corruption
perception
(10 = least
corrupt)

N 26 26 26

Correlation
Coefficient

.803** .662** .391*

Sig. (2-
tailed)

.000 .000 .015
Spearman's rho

population
(thousands)

N 38 38 38

The trend for the crude oil price in Nigeria is graphically represented in graph 21. It

can be seen that the price of crude started to significantly increase in 2003 and

surged to a peak in 2008, after that, the price of crude decreased significantly and

then fluctuated back closer to the peak the following year. The price of crude in

Nigeria is as unpredictable as the price of oil in the world market, and global supply

and demand situations dictate the price of crude in Nigeria.
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Graph 21.
Crude oil price in Nigeria

There are varying opinions about the influence of oil market fluctuations on the

poverty in African states. For example, the econometric analysis of oil price shocks

from 1970 to 2004 conducted by Olomola and Adejumo (2006) revealed that the oil

price shocks did not have any substantial effect on the output and inflation rates in

Nigeria, while it is the money supply that affects the output growth of the country. At

the same time, the findings of Van Rensburg (2011) also based on the empirical

econometric analysis showed that the oil price shocks and appreciation of level of

exchange rate exert the positive impact on the real economic growth of Nigeria. In

order to provide empirical evidence of the effect of oil price fluctuation on food prices

and poverty, the price of food and oil price in Nigeria was tested for any correlations.

The result is shown in table 35.

Table 35.
Correlation of Population and Crude Oil Price with CPI and Food Price Index

CPI Food price index (100 = 2000)

Spearman's
rho

Correlation
Coefficient

.178 .869**

Sig. (2-tailed) .286 .000

population
(thousands)

N 38 22
Correlation
Coefficient

.896** .900**

Sig. (2-tailed) .000 .000

crude price (USD
per barrel)

N 19 11

It can be seen that oil price has a positive significant correlation with the food price

index and consumer price index. Indicating that oil price increases influences the
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prices of the food and commodities to also rise due to the losses that local producers

incur through increased cost of production and transportation. This suggests that any

significant increase in the price of crude oil would worsen poverty in the rural areas,

since prices of basic commodities also increase significantly.

7.5. Combined Effects of External Factors, Biofuel Production, Climate Change,

Government Support and Investment on Commodity Price Variability and Rural

Development

As discussed earlier in this chapter and the preceding chapter, the possible factors

that might directly or indirectly contribute to the variability of food crop prices, and

consequently to the prices of basic commodities include biofuel production, climate

change, government policies, investment on agriculture that determines farming

system, corruption, population and crude oil prices. In this section, the weigh of each

of these elements would be quantitatively measured with regards to which of these

variables could adequately predict the mean consumer price index of Niger and

Nigeria of a particular year, when the values of each variables are given. In the

model that will soon be presented, it can be inferred which variable has the most

weight in determining the mean consumer price index.

A regression analysis was done using the following data as indicators of the factors

that affect food price variability: the mean area that sorghum, maize and sugarcane

occupy each year (BIOFUEL); rainfall anomaly (RAINFALL); mean annual

temperature anomaly (TEMP); food import (IMPORT), land development (INVEST),

rural population (POPULATION), corruption perception (CORRUPTION); and crude

oil price (OIL).

The result of the regression is show in table 36. The model could almost predict

close to 100% of the variability of the consumer price index as evidenced by the high

r-square statistic of more than 0.999, the value displayed by SPSS was 1.000.
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Table 36.
Regression results predicting CPI

Coefficients
a

Unstandardized Coefficients
Standardized
Coefficients

Model B Std. Error Beta t Sig.

(Constant) -530.973 28.641 -18.539 .034

mean area planted for biofuel
indicator crops

1.926E-5 .000 .140 5.943 .106

rainfall anomaly (Aug) (.1
mm)

.011 .001 .849 11.425 .056

annual mean temp index
(.01deg C)

.707 .049 .826 14.358 .044

food import 2.089 .206 .228 10.122 .063

Land development -.006 .001 -.586 -6.894 .092

population (thousands) .008 .000 .341 20.279 .031

corruption perception (10 =
least corrupt)

-18.723 1.626 -.462 -11.516 .055

1

crude price (USD per barrel) .940 .057 .705 16.434 .039

a. Dependent Variable: CPI

Using the regression analysis results above, the model that can be used to predict

the consumer price index is as follows: CPI = (-530.97) + (1.926*10-5)BIOFUEL +

(.011)RAINFALL + (.707)TEMP + (2.089)IMPORT + (-.006)INVEST + (.008)

POPULATION + (-18.7)CORRUPTION + (.94)OIL

From the coefficients used in the formula, the weight of each variable on the

consumer price index could not be measured due to the differences in units,

however, looking at the standardized coefficients in table 36, the weight of each

variable could be compared. It can be seen that the climate change indicators (mean

annual temperature and rainfall anomaly) have the highest standardized coefficients

which are also seen to be significant at .05 alpha levels. This suggests that climate

change has a huge part in predicting the consumer price index in Niger and Nigeria.

This means that it is a wise move on the government to address the problem of rapid

climate change in order to prevent further increase in the consumer price index.

Another significant predictor is the crude oil price. As discussed earlier, increasing

price of oil and energy affects food production and transport, hence, affecting the

supply and prices of food, that further contributes to the high frequency of

undernourishment especially among the rural poor who could not afford the

increasing prices of commodities. Other significant predictors of commodity price

increase are Land development investment or farming system, which is an indicator

of government policies. This means that the governments should focus on coming up

with plans that would improve the farmers access to funds and also a strategy to
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overhaul the current farming system that is rain- fed dependent and also subsistence

in nature.

Although no longer significant at 95% confidence level, a reduction in corruption

could reduce the consumer price index and population growth should also be control

which may help lower the prices of commodities. The area that were used to plant

the crops that are indicators of biofuel production did not seem to bear as much

weight in the consumer price index compared to the other factors. Thus, based on

the findings above the ranking of each of the factors in terms of its weight in

determining the prices of commodities in Niger and Nigeria is as follows:

1. Climate change indicators

2. Crude oil price

3. Land development investment or farming system

4. Corruption

5. Population

6. Food import

7. Biofuel production

This model adequately addresses the last hypothesis for the macro scale studies

which state that biofuel production, climate change combine with other variables like

government policies on agriculture, population growth, corruption and crude oil prices

affect food production and agricultural commodity price variability, thus, impeding

sustainable rural development. The result of this regression analysis, along with the

results presented in chapter 6 shows that biofuel production does not pose any

negative effects on food prices in Niger and Nigeria, instead, other factors come into

play in determining how the food crops and commodities will be priced, and among

these determinants is climate change.

7.6 Implications of the Findings to the Research Objectives and Research Hypotheses

The results of the econometric studies on the other factors affecting the food price

variability and consumer prices in Niger and Nigeria provided empirical evidences

that support the current research’s hypotheses. The significant results showed that

factors external to the agriculture sector like oil price, corruption and population

growth affects the prices of commodities that could result to poverty in this region of

Africa. The trade policies that Niger and Nigerian government impose on agricultural

products were also seen to have an impact on determining the food prices of food

crops and basic commodities. The amount of investment on agricultural land

development, machinery and crop planting was also seen to affect food price

variability and the cost of living in Niger and Nigeria. However, it is worth noting that

the source of the funding of these agricultural investments matter greatly in
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determining the prices of goods. If the investment came from government funds and

subsidies, the production rate would increase and the prices of food would

expectedly go down. On the other hand, if the investment came from private owners,

prices of the food crops could be expected to go up, since investors would include

the cost of the investment to the selling price of crops.

The combination of all of these factors, along with the factors that indicate biofuel

production and climate change, combine to determine the food prices and cost of

living in Niger and Nigeria. All the correlations established and the regression

analysis provide empirical evidence that give confirmation to the hypotheses of the

study. The following hypotheses for the macro level investigation of the current study

have been addressed in this chapter and in chapter 6:

 Indicators of climate change have a correlation with food/crop prices and

production in Nigeria and Niger. It was found that the amount of rainfall generally

correlates negatively on the prices of the more vulnerable crops. This means that

as rainfall decreases in the region, which was generally the observed trend in the

past decades, the prices of the food crops in Niger and Nigeria increases. This is

accounted for by the decrease in the yield and increase in the damaged crops or

increase in the investment to counteract the effects of the lack of rainfall to the

land. Thus, the countries that invest more in irrigation systems or the areas that

have shifted from shifting cultivation to irrigation system of farming are less likely

to incur loses in crop production if rainfall is scarce. However, the interaction of

the investment factor comes into play in determining the price of the food crops.

Climate change indicators have been seen to rank third most significant

predictors of commodity prices.

 Biofuel production influences food price and production in Nigeria and Niger. It

has been shown that millet, rice and cassava prices which are crops utilized as

food are not affected by the production of biofuel indicator crops, instead, it was

observed that the prices of both food crops and biofuel crops vary together every

year, suggesting that the prices and production of all agriculture crops, regardless

of how it will be utilized are subject to similar factors in the market, economy,

government and environment. This means that a competition for arable land

between food crops and biofuel crops are not yet present in the current

agriculture situation in Niger and Nigeria. It was also seen that biofuel indicators

ranked as the least significant predictor of commodity prices in Niger and Nigeria.

These results show that this particular hypothesis is not substantiated by

empirical evidence, thus, this hypothesis is rejected.
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 Effects of agricultural policies of Niger and Nigerian government impact food

price, and production. Policies of the government concerning food importation

and tariffs implemented in importing food and agricultural raw materials have

been seen to be significant. Increased tariff rates has been shown to decrease

the price of the commodities in Niger and Nigeria, which means that the

government could safeguard the interest of the local farmers by making

importation of food from other countries more restrictive. On the other hand,

increasing food importation from more economically efficient countries has been

seen to decrease the food price index which means that the prices of such

imported food are much lower than locally produced crops, prompting the local

producers to lower their prices in order to compete in the local market. The

importation of agricultural raw materials such as seeds, machinery, fertilizers and

pest control materials has also been seen to lower the prices of food, which

means that the government should support importation of such materials that

would improve the production process of crops.

 Level of government support in agriculture affect food production and price

variability. It was seen that investment in all three aspects of farming such as land

development, machinery and crop planting has strong positive correlation with

food prices. As the agricultural investments increase the production of the crops

also tends to increase, however, private investors even the local farmers

themselves, would want to earn back their investment by pricing their crops

higher. However, this negative impact could be avoided if the investment are

shouldered or even subsidized by the government. The subsidies can be used in

improving the agriculture system by providing ample irrigation system to

counteract the effects of climate change and to make production more efficient,

by providing more machinery to the local farmers

 Biofuel production, climate change combine with other variables like government

policies on agriculture, population growth, corruption and crude oil prices affect

food production and agricultural commodity price variability, thus, impeding

sustainable rural development. The studies have shown that these factors affect

the prices of commodities in Nigeria and Niger in varying degrees, but each factor

contribute to the decrease of increase of the prices of food. Biofuel production

was the least significant determinant of commodity prices and population was the

most significant. Increase in population was seen to also increase the food

prices, as crude oil continually increase in the past two decades; the prices of

food seem to also follow the trend of increase in crude oil price. As noted earlier,

climate change is the third most significant predictor of food price variability,

followed by farming system as indicated by land development investment. It is

assumed that as investment in land development increases, the farming system
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would also improve from shifting cultivation to irrigation system, and would also

entail that the subsistence farmers are taking in investments for commercial

farming rather than subsistence farming. An increase in corruption in the

government would mean that the funds that are supposedly used in improving the

farming systems and subsidizing the farmers’ expenses would be corrupted by

officials, thus, making food production less efficient that would result to lower

yield and higher prices. Foreign investors would also be reluctant to invest in the

African agriculture sector due to the fear of losing their investment to corruption of

the government officials. Increasing food importation would also mean that the

competition in the local market would be more steep, which would result to some

of the local farmers going out of business. All these factors affect the productivity

of the local farmers and determine whether the farming system in Niger and

Nigeria would improve in terms of efficiency and productivity.

All the macro level hypotheses have been addressed in this chapter and the previous

one. Some of the research questions of the paper have also been addressed. The

results provide evidence that the agriculture sector of the Niger and Nigerian

economy do not receive adequate policy attention from the government. Although it

should be noted that the governments are taking steps in protecting local farmers,

however, increasing tariff rates and banning some agricultural products from being

imported in the countries are not enough to help the local farmers to generate

enough profit for their business. The low prices of certain food imports still compete

with locally produced items. The problem lies with the inefficient system of agriculture

in the African nations, brought about by lack of modern technology and poor

machinery and raw materials. The efficient and modern agriculture system adopted

in developed nations like in the US, makes production more efficient, thus, making

the yield higher for a fraction of the cost, which means that they can afford to

considerably lower their prices, as opposed to the African farmers. The problem

ultimately lies in the lack of investment on land development that the African farmers

receive from the government, making them less efficient and less productive, which

makes the locally produced products pricier than their imported counterparts. The

high level of corruption in African nations is also a barrier that limits the rural farmers

from being more productive and self-sufficient. The fact that most foreign investors

think that corruption in Niger and Nigeria is high shows that most of them are

apprehensive in investing in the two countries. Also, the much needed subsidies and

funding from the government that could be used in developing the rural areas of

Africa are lost in corruption
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The combination of all these factors create an ongoing cycle that makes the poor

local farmer even poorer, that also in turn, drive the food prices up due to reduced

productivity and lack of technological advancements and funding, which makes it

really challenging for the rural poor to continue with their business or even subsist in

this type of situation.

7.7 Chapter Summary

The indirect effects on food prices and poverty of external factors outside of

agriculture were examined, like the effect of government corruption, rural population,

and crude oil prices. They all have been seen to have a significant weight in

determining the prices of food crops in the region of Niger and Nigeria. These factors

significantly correlate with the prices of individual food crops and the food price

index. The effects of investment in land development, machinery and crop planting

was also investigated. Investment in land development has been seen to increase

food prices, which could be due to the need of the investors to return the cost of their

investment by increasing food prices. The effect of government policies on trade was

also seen to affect food prices and food area for production. Local farmers struggle in

the local market to compete with cheaper imported food crops, thus, most of them

have to lower their prices just to cut their loses and it was also seen that the more

food the governments import, the less land was utilized in planting cereals,

suggesting that some local farmers who fail to compete in the local market with

imported crops would just opt to stop planting altogether. These evidences provide

direction as to where the government should focus their attention, which sectors

need improvement, and how to strike a balance between protecting the local farmers

and providing adequate and affordable food supply for the consumers. This is

especially true for Niger, since all of the factors seem to bear enough weight in

determining food prices, as compared to Nigeria, which is only affected significantly

by any changes in the price of oil.

152



CHAPTER 8

CONCLUSION AND POLICY RECOMMENDATIONS

8.1 Introduction

The whole study was conducted based on the premise that biofuel production and

climate change affects the food prices in Nigeria and Niger. Extensive bodies of

knowledge was review and presented in Chapter 2 in order to provide secondary

evidence that biofuel production has been seen to compete with food production in

terms of land area being used for planting in other countries. Food production and

climate change relationship was also investigated through previous studies

conducted. Careful studies of the past literature have provided the framework for the

methodology of this present study. A survey was conducted at farm/firm level in order

to capture the opinions of local farmers and agric commodity traders and other

stakeholders in some selected locations in Niger and Nigeria regarding biofuel

production, climate change and other factors that impacts on agricultural commodity

price variability. The results of the survey provided some insights that would provide

some answers to the study's research questions, however, these results reflect only

the micro level situation of the agriculture sector, thus, and the need for a macro

analysis arose. The thesis proceeded to conduct a quantitative analysis of macro

level data and the data was tested using correlation and regression analysis of

longitudinal national data of Niger and Nigeria that are indicative of the factors that

were being tested. The results of the survey and the country level analyses were

compared and are presented in the next section. The present chapter also discusses

the possible steps that the governments of concerned countries could take in order to

improve the quality of the agriculture sector and sustainable rural development. And

finally, the limitations of the study and areas of further research were stated.

8.2 Conclusion

The present study has focused on the identification of the food price variability for

key food crops in Niger and Nigeria. The prime objective of the research was to

identify the extent to which biofuel production and climate change affect food price

variability and hence sustainable rural development. However, alongside with the

consideration of these two factors, a set of other factors was revealed. As it comes

from the three analysis steps undertaken in the study, the central research question

was answered adequately by providing answers to the sub-research questions as

follows:

1. Does agricultural development and food production receive adequate policy

attention in Nigeria and Niger? Farmers assessed their government as lacking in

efficiency in formulating and implementing agricultural policies that should be
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helpful to the farmers. Majority also believed that there are not enough policies

that promote rural development. They are undecided if the import and export

policies of the government are favourable. These opinions of the farmers are

supported by the findings of the macro level studies. The government does not

seem to provide adequate subsidies or investments for the farmers to afford to

shift to irrigation farming system and most farmers are still using subsistence

farming due to lack of capital and raw materials to start commercial farming.

However, it was noted that the government might be making an effort to improve

the situation of the local farmers by making food importation policies more

restrictive. This is indicated by the continuous decrease in food imports

throughout the years in both Niger and Nigeria. The importation of raw materials

like fertilizers, seeds and pest control materials has also been increasing, which

might mean that trade policies of the government might be more favourable to the

farmers than they are aware of. As it comes from the research, such issues as

the expansion of arable land, the improvement of irrigation conditions, and the

proper attention to the development and expansion of key plants needed for the

nation’s survival are the key focus of any government striving for the

improvement of its nation’s well-being. However, the agricultural trends in Niger

and Nigeria turned out stagnating and neglected. The deforestation tendencies,

shortening of export supplies, and lack of arable and irrigated land characterize

the modern agricultural position in both countries, which clearly shows how

essential the agricultural policies are for the sustainable development, and to

what extent they are unrealized in these two states. Therefore, the

recommendations voiced in this chapter have to deal primarily with the specific

agriculture-related strategies of improvement for the sake of alleviating poverty

and relieving the burden of food scarcity for the vast groups of African population.

2. What are the main factors contributing to agricultural commodity price variability

and food crisis? The opinion survey indicated that the farmers do not think the

subsidy provisions affect food price variability, however, the macro level studies

showed an indication that it might affect food prices. If the government subsidized

the investments in land development, machinery and crop planting, the yield

would increase which would mean that prices will decrease, however, since the

government does not provide adequate subsidies in order for the farmers to

improve their farming systems, private investments are used by the farmers, thus,

making the food prices higher in order to gain back their investment. The farmers

agreed that the farming system contribute to the variability of food prices. This is

supported by the result of the statistical analysis, indicating that increased land

development funding which means that the lands are more properly irrigated,
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would help increase the yield of the farmers and consequently decrease the food

prices. Both the farmers and the macro level data have stated that climate

change and oil price fluctuations affect the food prices. The rapid population

growth and corruption have also been seen to affect the variability of food prices

as indicated by the results of the macro level analysis. The farmers also agree

that corruption is affects their productivity.

3. What are the impacts of climate change and biofuel production on agriculture,

food production, agricultural commodity price variability, and rural development?

Climate change has been widely acknowledged by the rural farmers as a great

impediment in food production, this was also supported by the national data

gathered. The lack of rainfall has been seen to cause the food production to

decrease, thus increasing the food prices. However, it was seen that the effects

of climate change to the less vulnerable crops could be counteracted by

increasing the investment on irrigation system, which would in turn lead the rural

farmers to shift from their current farming system to a more improved system of

irrigation and even commercial farming. On the other hand, biofuel production

was not seen as a threat by the farmers to the food supply. This opinion is also

supported by the findings of the quantitative analysis. Biofuel production was not

very significant in determining food prices, and also it does showed competition in

land area planted with food crops. This means that biofuel production could be a

viable solution to the energy crisis, and it does not have any negative effect on

the food supply of Niger or Nigeria, thus, a policy recommendation in the

following section would suggest policies that might help utilize biofuel as a

renewable source of energy in Africa. However it should be noted that although

this factor was not seen to have any effect on food production in Nigeria and

Niger, the effect of biofuel competition in land area might be possible in other

regions wherein there are not enough arable land to plant both food and biofuel

crops. It is also important to note, that it is possible in the future that biofuel might

have an effect on food availability in Nigeria and Niger, if the policies do not

safeguard the lands that are allotted for food crops.

4. To what extent has the smallholder farmer in Nigeria and Niger remained poor

and economically backward? The connection of poverty with agriculture is quite

clear, since both Niger and Nigeria rely heavily on the agricultural outputs, and in

case they are scarce, the population of Niger and Nigeria has to buy imported

food from abroad. As Bureau of African Affairs (2012) noted, over 80% of the

population in Niger are employed in subsistence agriculture. According to the

estimates of the Mundi Index taken from the CIA World Fact book, more than
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43% of the population of Niger, and more than 64% of the population of Nigeria

live for less than $1.25 a day (Index Mundi, 2012). At the same time, one has to

note that the population living below the poverty line equals 63% of Niger’s

population, and 70% of Nigeria’s population (Index Mundi, 2012). It is apparent

that any increase in price of basic needs in both countries would surely be felt by

the rural poor who subsist on such little amount per day. Thus, increase in the

consumer price index would entail that the poverty stricken population would not

be able to afford the food that they need to subsist. Consumer price index has

been seen to be affected by the factors mentioned above, thus, all these factors

contribute to the extent of poverty in the rural areas. In addition, small holder

farmers have reported a very low level of their outputs, and a very low

government support. Thus, this indicates that the rural subsistence farmers are in

an endless cycle wherein they do not produce enough food in order to profit,

suggesting that they would remain in their current situation, unless they are given

adequate support from the government.

5. What are the barriers limiting Nigeria and Niger from producing sufficient staple

food despite its rich agricultural state and the possible strategies that can be put

in place to curb the crisis facing agriculture in Africa? Among other responses of

significance for the present research, one has to note the unanimous agreement

about the backwardness of the current agricultural systems, the absence of

modern agricultural equipment, and the lack of access to high-quality fertilizers

that would enable the farmers to get higher yields. Lack of substantial

government funding, support and raw materials were also seen as barriers to

production. Climate change also act as a hindrance to more efficient agriculture

sector. The possible strategies to combat these will be presented in the next

section.

6. What are the challenges facing rural communities in Nigeria and Niger and the

possible strategies and approaches to sustainable rural development? Along with

all the other challenges that are mentioned above, one more obvious

shortcoming of the modern agricultural system of Niger and Nigeria explicitly

noted and proven in the present research is the lack of protection for small

farmers who constitute the major portion of people engaged in agriculture. There

are vast, cheap imports from other countries that can afford growing much more

food, and that import it in Africa at much lower prices than the local consumers

produce. Therefore, the unfair competitive situation emerges, making the small

African farmers leave the commercial agriculture, and remaining without the

scarce sources for existence provided by this business. The analysis of imports

as compared to exports shows that there are very few farmers who have access
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to the international trade, with imports exceeding exports many times. After the

key relationships and the strongest impacts on food prices have been identified,

there is a sound opportunity to formulate some recommendations for combating

the most negative impacts on food prices, and for achieving the higher levels of

agricultural development, which in turn will contribute to the elimination of

poverty, and increasing the living standards of Nigerian and Nigerien population.

From the answers to the research questions in regard to food production, agriculture

and rural development, the issue of climate change has been identified to have

immense impacts. The research has clearly outlined that the problems being realized

in food production and agriculture across the globe are as a result of climate change.

With reference to the study, climate change has drastically reduced the size of the

arable land. It has been observed that the arable land in Niger and Nigeria has for

the last four decades been on the decline. This is associated with the epidemic of

global warming, whereby immense water scarcity, drought and desertification have

been in the increase. As a result of these scenarios, the total crop production has

been in a sharp decline, thus contributing to food insecurity. In reference to the study,

the problem of climate change has widely influenced food commodity scarcity in

Africa. The decline in production has been in a rapid increase following the

challenges of global warming. Climate change has also influenced change in weather

patterns as well as increase in droughts. This has badly influenced planning on

farming activities. As a result of this phenomenon, farmers end up planning wrongly

in terms of choice of plants as well as the types of animals to rear. This in turn leads

to massive destruction and losses since the selected animals and crops are not in a

position to withstand the prevailing conditions.

The main impact resulting from climate change is decline in food production. This

has led to massive scarcity of food products across Africa as well as the globe as a

whole. In reference to these phenomenons, the menace of price variability has

tended to be in the increase. This has been demonstrated by sky rocketing of the

prices of basic food commodities. The prices of food grains have been the most

affected. Commodities like, rice, wheat, maize, sorghum, and oil have been in the

rise for the last three decades. The prices are very variable across the globe, nations

as well as in different times of the year. Irregularities in food production resulting from

climate change have to a greater extent influenced price variability of food crops. The

research has clearly highlighted that the decline in food commodity production has

been the main challenge in handling the price variability epidemic. Based on the

responses of the research study, the phenomenon of price variability has been a key

challenge to all social classes. Nonetheless, the poor and the low income earners
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have been the most affected by the crisis. This is so because the price of basic food

crops has risen to levels, where the poor can not afford.

Extensive review of literature concerning agriculture in Africa has shown policy crisis

across the continent. The African states have failed to develop sustainable policies

concerning food production and agriculture. This is evident through the annual food

deficit being experienced in many nations of the continent for the last 30 years.

Despite that the continent has faced the crisis for quite a long period of time; it has

failed to establish efficient policies concerning the alleviation of the crisis facing the

agricultural sector. A point worth of consideration is that the land use policy has

received less attention of the African states. This has been associated with

corruption, cultural orientation as well as lack of political will. As a result of this policy

crisis in agriculture, a high sense of inefficiency has been witnessed.

The policy crisis in African agriculture has also been demonstrated in the

irregularities in government support to the agricultural sector. There have been

witnessed high irregularities in government support to the agricultural sector in

Nigeria and Niger. Many African nations have not been offering the much needed

support to the sector. For instance, the issue of financial support to agriculture has

been lacking in many African nations. Unlike developed nations, where agriculture is

highly subsidized, Africa has done very little to subsidize agriculture. These

phenomenons have led to financial constraints in undertaking agricultural activities

among the farmers. Many smallholder farmers are not in a position to afford farm

inputs due to the high levels of poverty. This in turn leads to the small holder farmers’

exit from the agricultural sector. The absence of subsidies in the agricultural sector in

Africa has also been associated with the high cost of farming. This has in turn led to

high costs of food products as well as low profitability of the sector.

The research has clearly demonstrated that African nations have little concern in

developing agriculture. Based on the research, it has been observed that their lies a

serious deficit in technological support to agriculture. This has been witnessed by the

absence of agricultural research and development programs. The concept of

agricultural research and development has been identified to be underutilized and

unfunded in Africa. As a result of this phenomenon, serious gaps in knowledge for

executing agricultural programs build up. This in turn leads to inefficiencies in food

production since the most suitable crops and animals in different areas are not

identified. From another perspective, government support on better farming methods

has also been identified to be lacking in A Nigeria and Niger. The African farmers still

rely on traditional farming methods which are highly inefficient. This results into low

agricultural output as well as the high price variability.
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The research has depicted that the levels of poverty among small holder farmers in

Nigeria and Niger is in the increase. It has been sad to not that the efforts of the

small holder farmers in Africa have not been yielding substantial results. This is

demonstrated by the economical backwardness and poverty of the small holder

farmers in Nigeria and Niger. The level of output of agriculture among the small

holder farmers is not admirable. This has led to low levels of incomes from

agriculture which in turn contributes to poverty and economic backwardness. Based

on the research, low agricultural output has been identified as the main factor leading

to high levels of poverty and economic backwardness of the small holder farmers in

Africa. This phenomenon has been associated with a number of factors which

include; lack of government support, poor farming methods, poor climatic conditions,

poor soils, and lack of technological know how. All these factors have been identified

to jointly jeopardize the output of the agricultural activities conducted by the small

holder farmers. Based on this case, the levels of poverty are influenced to be in the

increase.

In response to the agricultural crisis in Africa, a wide range of strategies have been

identified which can help curb the crisis. To begin, the adoption of better farming

methods is outstanding in the endeavours of establishing development in the

agricultural sector. As revealed in the study, many farmers rely on poor traditional

farming systems which in this case are the cause of low output. In regard to this

situation, the need for adopting better farming systems and methods can not be

taken for granted in the need to improve agriculture in Africa. On the other hand,

increase in government support is also a potential strategy in bringing sustainable

development in the agricultural. This is in the aspects of subsidies, policy structures

as well as research. Africa has been identified as the only continent dragging behind

in the issue of supporting agricultural sector. In order to alleviate the crisis, the

African governments have the responsibility to increase subsidies and incentives to

the agricultural sector. Adoption of modern technology in agriculture should also be

adopted in Africa. This will help in alleviating the inefficiencies faced in agricultural

production as a result of adopting traditional farming systems. The establishment of

efficient policy structures to govern land use and ownership should also be

established. Through the establishment of efficient policies concerning land use, the

inefficiencies involved in poor land use process will be countered. This will help in

boosting agricultural output in the continent, thus help curbing the food crisis in the

continent.

The research study has also highlighted that rural communities in Nigeria and Niger

are surrounded by numerous problems. Despite that rural communities in all parts of

the globe have distinct characteristics in reference to the urban areas; the
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phenomenon has been overwhelming in Africa. This is in relation to the state of

poverty and unemployment facing the African communities. Rural communities in

Africa have been characterized by immense poverty, whereby around 80% of the

rural population is living below the poverty line. The problem of unemployment has

also been dominant among the rural communities in Africa. The main source of

income for the rural communities has been agriculture, which is in this case poorly

conducted. Poor forms of agriculture among the rural communities have been

identified to worsen the economic development and poverty levels. On the other

hand, the state of infrastructural development among the rural areas has also been

unacceptable. This is demonstrated by poor road networks, poor communication

infrastructure, lack of adequate health facilities, and in adequate education facilities

among other social amenities. In response to these phenomenons, the concept of

sustainable rural development has been welcome. This is aimed at establishing

structures that will see sustainable economic, societal and environmental

development.

8.3 Recommendations

Taking into account the objective of the present study, the literature review findings,

and the outcomes of the statistical and survey analysis, the researcher has identified

a set of key strategies and recommendations for achieving sustainable rural

development in Niger, Nigeria, and the rest of poor African countries degrading in

economic and agricultural terms. Taking into account the factors producing the most

pronounced negative effects on the agricultural output in Niger and Nigeria, and

hindering the development of African sustainable agriculture, one can outline the

following aspects requiring urgent attention: transfer from shifting cultivation to the

irrigation farming mode, and adopting the commercial farming model instead of the

subsistence farming one; establishment of stronger protection against cheap foreign

imports; obtaining more access to modern machinery and fertilizers; and combating

corruption at the local and national level.

In response to the problems identified in African agricultural sector as well as the

rural economic backwardness, significant strategies need to be undertaken. The

entire state of agriculture in Africa is pathetic, thus contributing to diversified

problems including, food scarcity, variability in prices and food insecurity. As realized

in the suggested reform section, the increased production of biofuels and the

epidemic of climate change are the main challenges facing agriculture in the

continent. On the other hand, the state of rural areas in Africa is unacceptable due to

the low levels of economic development, poor infrastructure, high unemployment

rates, and high poverty levels. In order to adequately curb these problems facing
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African agriculture and the rural communities, the following should be what the

reform policies should strive to accomplish.

1. Establishment of efficient policies for guiding agricultural policies. The study has

established that some government polices like the ones on fertilizer subsidy, finance

support, among other polices are barriers to agricultural success in the areas

studied. To overcome the situation, there is the need to formulate policies that

ensure maximum government support on agriculture through provision of incentives

and subsidies. It is the responsibility of the African governments to take the

agricultural sector at heart and establish structures that ensure efficient development

in the agricultural sector. By so doing, the economic and financial problems facing

the African farmers will be countered.

2. Increase agricultural research and development. The chapter has identified that

many African nations lack adequate facilities and programs concerning agricultural

research. This has led to inefficiency in agriculture in the sense that poor selection of

crops and animals for farming is realized, thus leading to poor output. With this in

mind, sufficient research and development facilities concerning agriculture should be

established. In this process, the governments ought to be in the forefront in

supporting this strategy. The main objective of these research and development

programs is to evaluate climatic change effects alongside other environmental

phenomenon affecting agriculture. With this information, the best crops and animals

suitable for different regions will be identified. This will help in boosting agricultural

output in the continent, thus curbing the food crisis.

3. Change in Agricultural Modes and Systems The need for the focus on the change of

the agricultural system was emphasized by Francis (2003); indeed, there are many

signs of backwardness in the shift cultivation agricultural model, as it provides less

output, and causes a series of challenges and pitfalls in the agricultural process. The

present mode of agricultural activity has been recognized as ineffective and slow,

which requires a new, revolutionary approach to organizing the farming process. It is

clear that the dry and hot weather in the sub-Saharan Africa does not allow much

flexibility in the field of designing effective, workable agricultural systems. However,

the shift to the irrigation farming is essential in Africa, since the latter form of

organizing the agricultural system promises numerous benefits such as putting more

land in use, complementing the rain-fed agriculture with new forms of irrigation, and

surely increasing the food production volume (Francis, 2003). Another

recommendation in terms of changing the agricultural system in Africa pertains to the

change of the subsistence farming mode to the commercial farming one. It is also a

beneficial alternative for Africa, since in case it is involved in commercial farming, it

will be able to attract much more investment specifically in the field of agriculture.

The state financing of agriculture seems very scarce; hence, African farmers have to
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find approaches to farming that would interest investors, and that would allow them

to independently gain access to the international markets, offer their products at

reasonable prices, and finance their own development from agricultural revenues.

4. Adoption of better farming methods. It is of great importance for the African society to

change their agricultural systems. As observed in the chapter, many African farmers

are dependent on traditional farming methods like shift cultivation which has

negatively impacted on the overall agricultural output. The reliance on rain fed

agriculture has also been a main factor contributing to low food production in the

continent. In response to this situation, irrigation farming should be prioritized.

Irrigation farming should be supported by both governments and private

entrepreneurs who have the means to do so. This will effectively supplement and

complement rain fed agriculture thus ensure high food production. The use of

traditional farming tools and methods like use of human labour and animal labour

should be integrated with machinery. This will help in enhancing efficiency in the

sector thus enhance high food production. The use of machinery enhances extensive

commercial farming thus increase the overall acreage under agriculture.

5. Expansion on the use of technology in farming. Technology is one of the best

strategies for countering the immense effects of climate change as well as a potential

strategy of ensuring increase in output. For instance, meteorological activities should

be boosted through government and private sector support. This will help in the

provision of precise information to farmers thus enhance accurate planning. Use of

technology in the meteorological department will help in monitoring of rain patterns,

droughts, and winds among other elements of climate that affect agriculture. As a

result, efficiency in agriculture and food production will be attained.

6. Gaining Better Access to Machinery and Fertilizers The access to modern machinery

and fertilizers requires financing from governments or from private investors, either

foreign or domestic ones. To encourage investment in machinery, the agricultural

producers have to raise the attractiveness of the agricultural business in Africa by

means of showing strategic planning, commitment, and productivity. The subsistence

farming specialty of the majority of farmers narrows the agricultural efforts to mere

survival. However, the introduction of modern machinery and the influx of high-quality

fertilizers are likely to reform the agricultural system of the majority of African

countries. Taking into account the prime importance of equipment and fertilizers for

the agricultural development of African countries, the prime focus of state investment

has to bring to this field. Instead of spending enormous funds for the alleviation of

poverty in Africa, the governments can empower the African nations for combating

their own poverty with their own hands. Thus, giving African good machines and

fertilizers, the donor countries may address the more in-depth needs of Africans than

they do by supplying food, clothes, and other basic commodities to them. Guiding the
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African farmers by supplying the best practices of agriculture in the harsh climate,

and designing specific fertilizers making crops more resilient may also help African

much more than feeding the nations suffering from hunger.

7. Adoption of improved seeds and animal breeds. With the emergence of technology,

better and improved seeds and crop specifies have been realized. This is most

evident through the phenomenon of genetically modified (GM) crops and animals.

This species have been proved to yield overwhelming results as well as having

capacity to withstand adverse climatic and environmental conditions. In this regard,

GM crops and animals should be incorporated in agriculture.

8. Expansion of financial support to small and large scale farmers. The financial

problems faced by farmers in Africa can only be countered through the provision of

financial support. This can be achieved through provision of short-term and long-term

agricultural loans. As a result of this, farmers will be in a position to purchase

necessary farm machinery and other outputs. This will help in increasing agricultural

output in the continent.

9. Provision of efficient and sustainable foreign trade policies concerning agricultural

commodities. This will help in the protection of the local farmers from unfair

competition from foreigners. Good trade and food polices will also ensure that

agricultural products are not exported in periods of shortages. Through establishment

of these policies, the local producers will be protected thus enhancing their morale to

produce more.

10. Establishment of price controls on food commodities. Most of the prices of food

commodities have been exaggerated even in cases of surplus production. Through

price control, the menace of price variability will be to some extent countered.

11. Ensuring Stronger Protection against Cheap Foreign Imports. There are several

ways to protect the African producers from cheap imports from other countries; one

of these ways involves putting strict import quotas, which in turn may cause scarcity

of food resources in case the yields of African farmers fail to satisfy the needs for

food of the whole nation. Therefore, the establishment of quotas is not proactive in

terms of food provision for the African population. Another alternative is to increase

the tariffs for importing food, which will in turn bring more funds for the agricultural

development of the state. However, in case the tariffs are increased, the state

authorities have to provide a clear, transparent report about the allocation of funds

received from food imports. It will be much more logical to spend financial resources

derived from food imports in the agricultural field, thus contributing its development,

and making the country recover from the need to import food for survival. In case

sufficient funds are collected from import tariffs, the countries will gradually become

more reliant on their own food resources, and will be able to decrease the volume of

imports until becoming self-sufficient to a certain extent.
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12. Combating Corruption. Though there is lack of reliance on the traditional methods of

combating corruption, and the African countries are marked with a high level of

despair and reluctance to participate in the struggle with corruption, Dike (2005)

noted that there are still effective mechanisms to do that, even in African countries

seriously diluted by wars, hostility, poverty, and under-development. There is a

common perception about corruption as a public ill that usually affects developing

countries; corruption thrives in the states where one can note great inequality in the

distribution of wealth, where the political office represents the primary way of gaining

access to wealth, and where the weakness of social and government enforcement

mechanisms is obvious. It is true that corruption spreads quickly in states with poor

reward and intense greed, with lack of ethical standards among government officials,

and with the absence of access to the opportunity structure. As a form of

incorporating integrity and combating corruption in developing states, Dike (2005)

offered to introduce the strong standards of transparency and accountability in the

state governments, encouraging the free press and electronic media, bringing the

key social, economic, and political issues to the fore of the public discussion. In

addition, the author emphasized the need to introduce watch-dog agencies; this

measure appears efficient for the sake of building a sound system of internal controls

to keep officials from the temptation to break their own rules. Finally, one has to thin

of criminalizing the acts of bribery, which will act as an additional stimulus to engage

into sound, honest political activity.

13. Utilization of Biofuel Sources. Since biofuel production has not been seen to cause

any harm in food prices and availability, it is recommended that policies that would

encourage the participation of local farmers in producing plants that can be utilized

as biofuel sources be implemented. It would be safer to produce non-food biofuel

plants to ensure that there is less competition in resources and supply. This could be

done by providing government funding for raw materials and assigning enough

proportion of the arable lands for biofuel production or setting up rural cottage

industries. This way, the nations could have a lucrative renewable source of energy,

which could help the prices of oil to go down, that would mean that the prices of food

would also go down.

8.4 Limitations of the Research

Notwithstanding the fact that the objective of the present research has been

achieved, and the research questions of the present research have been answered,

there are certain limitations that have to be acknowledged. First, one has to keep in

mind that the nature of the impact of climate change can be assessed not only with

the help of the rainfall volume analysis, but with the help of examining the

temperature rise patterns characteristic for the global warming. In this current

research, the data on rainfall and temperature are measured in terms of anomaly, the
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actual amount of rainfall and actual temperature might yield different results. It is

recommended for further research to address all possible indicators of climate

change and its effect on agriculture.

Secondly, one has to note that the figures for consumer price index were taken only

starting from 2000, since there is no complete data about CPI calculation before

1999. Therefore, the correlation with the consumer price index is meaningful, but it

would be much stronger in case the figures for two decades were available. In

addition, there are no explicit data about biofuel production volumes, since the

production capacities are either scarce of absent in African countries up to date, and

their construction is only a matter of contemporary disputes at the international scale.

Hence, the production of biofuels was assessed on the basis of assessing the

production volumes and areas planted by three key C4 grasses – sorghum, sugar

cane, and maize. These three crops are recognized worldwide as the best-fitting

grasses for biofuel production, since they are the sources of three key biomass

types.

Another limitation of the study is the fact that the some of frameworks of study that

were developed by the researcher have not been fully subjected to various analytical

techniques which could have tested their level off validity. One more limitation of the

present research is the Spearman correlation analysis with few cases identified for

each variable. The more cases are taken, the better and the more reliable correlation

outcomes are. However, the period analyzed grasped the period from 1991 to 2010,

so the maximum number of cases available for correlation was 19. The present

number may impede on the statistical significance of results, though the sensitivity to

the correlation coefficient was considered during the analysis of correlation findings.

As with any quantitative analysis using historical secondary data, the study is limited

by the availability of data, there are certain years wherein the data for a specific

variable is not recorded. It might be helpful for future researchers to collect primary

data to investigate the effects of climate change and biofuel on food prices. It might

be also helpful if the analysis and comparisons are done across different

geographical areas, to assess which areas are more greatly impacted by climate

change.

8.5 Areas of Further Research

Despite that the thesis has been able to explicitly address the crisis facing agriculture

and rural development in Africa, different issues have not been adequately

addressed. To begin with, the problems facing agriculture have not been sufficiently

addressed. In this case, the study has only been focused on the impacts of climate

change and biofuel production on agriculture. In this case, many other factors
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affecting agriculture and food production in African have not been adequately

focused. On the other hand, the research has not been able to derive adequate

solutions to the problems. In regard to this phenomenon, further research on the

following areas should be undertaken.

1. The impact of rapid population increase in agriculture. This will entail profound

and explicit evaluation of the relationship between rapid population increase and

declining agricultural production. The impacts f increasing population on food

insecurity will also be reviewed.

2. Potential solutions and strategies to counter impacts of climate change. This is a

sensitive issue in addressing the crisis facing agriculture in Africa, thus the need

for increased attention. There is every need for further concern and research to

be undertaken to establish solutions to address the issue of climate change.

3. Regarding the issue of sustainable rural development, a convincing root analysis

has not been established concerning the devastating economic status of the rural

communities. This is a vital area that needs further research so as to be in a

position to derive efficient strategies for countering the crisis.
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Appendices

Appendix 1

SURVEY QUESTIONNAIRE

This questionnaire should be completed by the key individual who is the most influential person in the
enterprise. He or she could be the CEO or any other senior person authorized by the Head. In the
case of sole proprietorship / individual farmer, it should be administered by the owner. The results will
be used for academic research purposes only. Your individual confidentiality will be strictly
maintained. None of the data and published documents resulting from this study will make reference
to you or your enterprise. We appreciate your co-operation.

…………………………………………………………………………………
CODE NUMBER [ ] [ ] [ ] [ ]

…………………………………………………………………………………

Section I: Information about Respondent

Sub- Section A (Optional Subsection)– Information about Respondent

Contact Name and Designation
Enterprise Name
Address:

Phone Number:
City:
State
E-mail:
Fax:
Web Address of Company:

Sub- Section B– Information about Respondent Type of Business

Please tick your Type of Business [ ] Agricultural commodity Enterprise
[ ] Commodity Trader
[ ] farmers’ associations
[ ] an Individual Farmer

Country:
Nigeria [ ]
Niger [ ]

Section II – Opinions about Government Agricultural and Food Policy issues
(5= Very High, 4= High, 3= Medium, 2= Low, 1= Very low)

Statement Rating
1) What is the level of efficiency of government policy on

agriculture?
1 2 3 4
5

2) What is the level of efficiency of land policies and tenure
systems?

1 2 3 4
5

3) What is the level of government commitment in establishing
policies for agricultural development?

1 2 3 4
5

(Please tick out of the following three options: yes, No and I don’t know)

Statement Yes No I don’t know
4) Does the governments agricultural

commodity imports/exports policy favour
local farmers?

5) Are there sufficient policy structures for
addressing agricultural development?
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Section III – Opinions about Climate Change (including drought and irregular rainfall)
(Please tick out of the following three options: yes, No and I don’t know)

Statement Yes No I don’t know
6) Do you think drought or erratic rainfall

contributes to decline in Agriculture?
7) Do you think other climate changes

known to you affect your agriculture?
8) Do you think climate change affects food

production?
9) Can the problem of climate change be

managed through government support?
10) Does climate change impact negatively

on rural development?

Section IV – Opinions about Bio-fuel Production Challenges
(Please tick out of the following three options: yes, No and I don’t know)

Statement Yes No I don’t know
11) Does the production of bio-fuel have any

impact on production of staple food and
the entire agricultural sector?

12) Do you think bio-fuel production leads to
decline in available land for food
production?

13) Does the production of bio-fuels trigger
the prices of basic food commodities?

14) Do you think the production of bio-fuel
has led to diversion of financial and
resources from food production, hence
contributing to food crisis?

15) Does the increased production of bio-fuel
contribute to food insecurity?

Section V – Opinions about Agricultural Commodity Price Variability
((Please tick out of the following three options: yes, No and I don’t know)

Statement Yes No I don’t know
16) Do you think provision of subsidies lead to

food price variability
17) Does current farming systems’ being

practice contribute to price variability?
18) Does climate change increase price

variability?
19) Do the fluctuations and crisis facing crude

oil markets impact on food price
variability?

20) Can price control and stronger trade
policies help in addressing the issue of
food price variability?

Section VI – Opinions about Small holder Farmers
(5= Very High, 4= High, 3= Medium, 2= Low, 1= Very low)

Statement Rating
21) What is the level of government support to small holder

farmers?
1 2 3 4
5

22) What is the level of agricultural output for small holder farmers? 1 2 3 4
5
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(Please tick out of the following three options: yes, No and I don’t know)

Statement Yes No I don’t know
23) Does the current farming system

contribute the high levels of poverty?
24) Does current level of incentives to farmers

contribute to the high levels of poverty
among small holder farmers?

25) Can adoption of better faming systems
help in alleviating poverty among small
holder farmers?

26) Can adoption of better fertilizes and
chemicals subsidies help in alleviating
poverty among small holder farmers?

27) Can adoption of better technology help in
alleviating poverty among small holder
farmers?

Section VII – Opinions about Food and Agriculture and Rural Development Sustainability
((Please tick out of the following three options: yes, No and I don’t know)

Statement Yes No I don’t know
28) Does climate change inhibit efficiency in

food production?
29) Does the current level of fertilizer and

other agricultural inputs availability have a
positive influence on agricultural output?

30) Does Public governance contribute to the
inefficiencies in agriculture?

31) Do you think current levels of technology
adoption contributed to low agricultural
output?

32) Do you think the overreliance on tropical
plant and animal species inhibit food

Section VIII: Opinions (General) about Food and Agriculture and Rural Development

33 In your opinion what are the major challenges facing agriculture, food production and rural

development in your locality or in Africa?

……………………………………………………………………………..……

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………….…………………………………………………………………………………………………

………………………………………………………………………………………………………………………

…………………………………………….……
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34 Please you may wish to make further comments about Climate Change, Bio-Fuel Production,

Agricultural Commodity Price Variability and Rural Development in Africa and any other

level……………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………..

…

35 Age of respondent in years? ………………………………….

36 What is your highest level of education? Please tick.
Compulsory school
education [ ]

Technical qualification [ ] Postgraduate university degree [ ]

Undergraduate 'first'
university Degree [ ]

Post degree professional
qualification [ ]

Other ……………………

37 How many years of Agriculture, Food and Rural Development experience do you have………?

THANK YOU FOR YOUR TIME, SUPPORT AND INSIGHTS.
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Appendix 2

Area planted, yield and price of crops used for bioethanol production (1991-2010)

Biofuel Indicators

Sorghum Sugar Cane Maize

country year Area Yield price Area Yield price Area Yield price

1991 2175690 463392 150.1 3000 78900 32 1949 1292 163

1992 2530520 386656 157.3 3700 97400 78.9 2000 1000 164.3

1993 2236980 288691 141.3 2300 60900 166 936 714 141.3

1994 2003120 393030 81.1 2200 56800 84.7 2407 1752 115.3

1995 1934930 265655 96.2 4000 104300 10 1582 1293 138.2

1996 2115360 408256 99.7 5300 139000 95.8 5000 3800 138.8

1997 1883290 289662 121.6 6500 173600 82.2 4475 4000 140.5

1998 2241340 502731 108.5 5000 139000 84.8 5378 4200 140.7

1999 2098670 476119 112.1 3263 89695 79.6 4911 4000 129.9

2000 2155560 370716 108.2 3323 200047 71.6 6149 3920 118

2001 2604310 655729 116 3588 211354 72.3 8901 6377 117.3

2002 2240700 636300 116.2 3800 220000 77.5 10000 7000 129.1

2003 2269900 757600 122.2 3800 220000 89.5 4400 2200 149.7

2004 2218900 599500 134.2 3800 220000 99.7 5300 4000 167.2

2005 2476600 943900 135.1 3800 220000 102.7 1100 1000 173

2006 2682360 929265 137.7 4200 240000 104.7 2900 2400 176.4

2007 2838500 984830 152.9 4200 240000 116.7 17771 18977 196.8

2008 3055250 1311140 175.8 3749 187752 134.2 6437 6129 226.4

2009 2544720 738661 175.5 4364 211864 134 1541 1389 226.0

Niger

2010 3322140 1301840 4364 211864 12398 9381

1991 5538000 5367000 339.6 22200 888000 5142000 5810000 334.8

1992 5474000 5909000 328.4 22400 896000 5223000 5840000 318.8

1993 5605000 6051000 298.2 23800 905000 5309000 6290000 338.1

1994 5738000 6197000 281 18750 633000 5426000 6902000 253.7

1995 6095000 6997000 413.3 19270 589000 5472000 6931000 661.3

1996 6191000 7084000 716 21053 615000 4273400 5667000 802.4

1997 6589000 7297000 901.5 21900 675000 4200000 5254000 1062.3

1998 6635000 7516000 1159.2 23000 675000 3884000 5127000 1201.2

1999 6678000 7520000 193.3 24000 682000 3423000 5476000 207.8

2000 6885000 7711000 184.5 24000 695000 3159000 4107000 198.4

2001 6437000 7081000 354.4 23000 705000 3283000 4596000 354.4

2002 6849000 7534000 350.9 40000 750000 3282000 4890000 341.1

2003 6935000 8016000 256.7 42000 798000 3469000 5203000 294.2

2004 7031000 8578000 282.1 43000 854000 3479000 5567000 335.5

Nigeria

2005 7284000 9178000 493.7 44000 914000 3589000 5957000 477.5

2006 7308000 9866000 389.2 47000 987000 3905000 7100000 442

2007 7812000 9058000 348.6 63000 1506000 3944000 6724000 419.9

2008 7617000 9318000 402.1 71890 1412070 3845000 7525000 486.9

2009 4736730 5270790 323.1 73060 1401680 3335860 7338840 401.3

2010 4736730 4784100 73060 1413710 3335860 7305530

*area in hectares, yield in tons per hectare, producer price in USD per ton

**source: FAO
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Appendix 3

Area planted, yield and price of food crops (1991-2010)

Food crops

Cassava Millet Rice

country year Area Yield price Area Yield price Area Yield price

1991 13000 126300 217.3 4389730 1832830 150.1 20979 74695 260.4

1992 7000 76300 230.4 4988800 1787740 157.3 28017 69930 263.1

1993 10000 116500 211.9 4675270 1658430 141.3 30000 78700 229.6

1994 5500 65400 113.5 4920060 1968140 81.1 28000 62000 180.1

1995 6000 77700 130.2 5229430 1769330 96.2 21000 51000 214.4

1996 7400 96100 129 5021190 1761060 99.7 20918 52500 205.3

1997 8600 129500 106.2 4503640 1351870 121.6 17000 61825 188.5

1998 9800 156529 118.7 5366060 2391280 108.5 20000 59000 203.4

1999 5540 100767 112.1 5351200 2296230 112.1 15078 61989 162.4

2000 7086 164515 101.1 5151400 1679170 108.2 22000 60453 154.5

2001 5017 105494 101 5231940 2414390 116 27716 76400 143.2

2002 6000 121700 104.7 5576500 2504000 116.2 23853 79949 155

2003 6800 121700 120.4 5771300 2744900 122.2 18710 56980 177.2

2004 6300 106100 133.1 5604400 2037700 134.2 23383 78099 194.7

2005 7500 119600 136.5 5893900 2652400 135.1 15110 59902 201

2006 9200 138200 139.2 6229950 3008580 137.7 21136 78377 205

2007 9600 145500 154.9 6170180 2875590 152.9 22435 70000 226.3

2008 7941 110344 178.2 6828880 3489390 175.8 17747 32031 260.2

2009 6370 107625 177.5 6513140 2677860 175.5 14052 20117 259.8

Niger

2010 6500 110000 7253200 3737530 20055 29963

1991 2551000 2600400 208.5 4560000 4109000 339.6 1652000 3226000 761.3

1992 2755000 2918400 135.3 4367000 4501000 328.4 1664000 3260000 728.7

1993 2844000 3012800 210.3 4850000 4602000 298.2 1564000 3065000 851.1

1994 2927000 3100500 202.3 5007000 4757000 281 1714000 2427000 559.2

1995 2944000 3140400 301.9 5107000 5563000 413.3 1796000 2920000 652.2

1996 2946000 3141800 483 5356000 5681000 716 1784200 3122000 1180.7

1997 2697400 3205000 541.9 5487000 5902000 901.5 2048000 3268000 1155.1

1998 3042500 3269500 525.9 5596000 5956000 1159.2 2044000 3275000 1459.8

1999 3406000 3269700 147.5 5603000 5960000 193.3 2191000 3277000 292.7

2000 3300000 3201000 140.8 5814000 6105000 184.5 2199000 3298000 279.4

2001 3340000 3206800 198.7 4254000 5530000 354.4 2117000 2752000 493.8

2002 3446000 3412000 281.6 4490000 5884000 350.9 2185000 2928000 484.2

2003 3490000 3630400 170.3 4536000 6260000 256.7 2210000 3116000 295.8

2004 3531000 3884500 145.5 4620000 6699000 282.1 2348000 3334000 347.5

Nigeria 2005 3782000 4156500 167 4685000 7168000 493.7 2494000 3567000 545.1

2006 3810000 4572100 188.8 4971000 7705000 389.2 2725000 4042000 516.2

2007 3875000 4341000 174.7 5056000 8090000 348.6 2451000 3186000 439.1

2008 3778000 4458200 189.3 4904000 9064000 402.1 2382000 4179000 519.4

2009 3126510 3680430 155.3 3749600 4884890 323.1 1788200 3402590 426.9

2010 3125340 3750410 3749600 4124560 1788200 3218760

*area in hectares, yield in ton per hectare, producer price in USD per ton

**source: FAO

182



Appendix 4a

Temperature and rainfall anomaly in the Sahel region

Year

Annual mean temp index

(.01deg C)*

Rainfall anomaly (Aug) (.1

mm)**

1991 26 -270

1992 12 -351

1993 21 -369

1994 22 78

1995 35 -174

1996 26 -294

1997 47 -468

1998 59 -143

1999 12 435

2000 17 -315

2001 36 -384

2002 46 -613

2003 51 -85

2004 49 -284

2005 54 -305

2006 48 -295

2007 36 65

2008 24 -2

2009 56 -47

2010 62 -94

*source: NASA

**source: JISAO

Appendix 4b
Rainfall Volume in the Sahel Region.

June July August September October Avarage

1991 -4 82 15 -150 110 11

1992 -77 -23 -64 -97 -67 -66

1993 -4 -79 -100 -87 -66 -67

1994 -83 -16 58 95 173 46

1995 -88 -53 38 -68 -43 -22

1996 13 -94 -96 56 36 18

1997 50 -91 -79 -107 -46 -55

1998 47 -119 -8 174 23 24

1999 -107 21 71 135 74 39

2000 -10 4 -82 -151 6 47

2001 -27 52 -47 161 -103 8

2002 -97 -49 -104 -62 169 29

2003 121 -10 9 -4 145 53

2004 -11 -79 -57 -167 -97 -83

Average June-October figures 2005 -0.5

2006 -0.9

2007 -1

2008 -1.2

2009 -0.1

2010 1.5

Source: JISAO
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Appendix 5a Raw Data for the Correlation Analysis
Sorghum

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

A 2175690 2530520 2236980 2003120 1934930 2115360 1883290 2241340 2098670 2155560 2604310 2240700 2269900 2218900 2476600 2682360 2838500 3055250 2544720 3322140

B 5538000 5474000 5605000 5738000 6095000 6191000 6589000 6635000 6678000 6885000 6437000 6849000 6935000 7031000 7284000 7308000 7812000 7617000 4736730 4736730

C 463392 386656 288691 393030 265655 408256 289662 502731 476119 370716 655729 636300 757600 599500 943900 929265 984830 1311140 738661 1301840

D 5367000 5909000 6051000 6197000 6997000 7084000 7297000 7516000 7520000 7711000 7081000 7534000 8016000 8578000 9178000 9866000 9058000 9318000 5270790 4784100

S/ cane
E 3000 3700 2300 2200 4000 5300 6500 5000 3263 3323 3588 3800 3800 3800 3800 4200 4200 3749 4364 4364

F 22200 22400 23800 18750 19270 21053 21900 23000 24000 24000 23000 40000 42000 43000 44000 47000 63000 71890 73060 73060

G 78900 97400 60900 56800 104300 139000 173600 139000 89695 200047 211354 220000 220000 220000 220000 240000 240000 187752 211864 211864

H 888000 896000 905000 633000 589000 615000 675000 675000 682000 695000 705000 750000 798000 854000 914000 987000 1506000 1412070 1401680 1413710

Cassava
I 13000 7000 10000 5500 6000 7400 8600 9800 5540 7086 5017 6000 6800 6300 7500 9200 9600 7941 6370 6500

J 2551000 2755000 2844000 2927000 2944000 2946000 2697400 3042500 3406000 3300000 3340000 3446000 3490000 3531000 3782000 3810000 3875000 3778000 3126510 3125340

K 126300 76300 116500 65400 77700 96100 129500 156529 100767 164515 105494 121700 121700 106100 119600 138200 145500 110344 107625 110000

L 26004000 29184000 30128000 31005000 31404000 31418000 32050000 32695000 32697000 32010000 32068000 34120000 36304000 38845000 41565000 45721000 43410000 44582000 36804300 37504100

M 217.3 230.4 211.9 113.5 130.2 129.0 106.2 118.7 112.1 101.1 101.0 104.7 120.4 133.1 136.5 139.2 154.9 178.2

N 208.5 135.3 210.3 202.3 301.9 483 541.9 525.9 147.5 140.8 198.7 281.6 170.3 145.5 167 188.8 174.7 189.3

Maize
O 1949 2000 936 2407 1582 5000 4475 5378 4911 6149 8901 10000 4400 5300 1100 2900 17771 6437 1541 12398

P 5142000 5223000 5309000 5426000 5472000 4273400 4200000 3884000 3423000 3159000 3283000 3282000 3469000 3479000 3589000 3905000 3944000 3845000 3335860 3335860

Q 1292 1000 714 1752 1293 3800 4000 4200 4000 3920 6377 7000 2200 4000 1000 2400 18977 6129 1389 9381

R 5810000 5840000 6290000 6902000 6931000 5667000 5254000 5127000 5476000 4107000 4596000 4890000 5203000 5567000 5957000 7100000 6724000 7525000 7338840 7305530

S 163 164.3 141.3 115.3 138.2 138.8 140.5 140.7 129.9 118 117.3 129.1 149.7 167.2 173 176.4 196.8 226.4

T 334.8 318.8 338.1 253.7 661.3 802.4 1062.3 1201.2 207.8 198.4 354.4 341.1 294.2 335.5 477.5 442 419.9 486.9

Millet

U 4389730 4988800 4675270 4920060 5229430 5021190 4503640 5366060 5351200 5151400 5231940 5576500 5771300 5604400 5893900 6229950 6170180 6828880 6513140 7253200

V 4560000 4367000 4850000 5007000 5107000 5356000 5487000 5596000 5603000 5814000 4254000 4490000 4536000 4620000 4685000 4971000 5056000 4904000 3749600 3749600

W 1832830 1787740 1658430 1968140 1769330 1761060 1351870 2391280 2296230 1679170 2414390 2504000 2744900 2037700 2652400 3008580 2875590 3489390 2677860 3737530

X 4109000 4501000 4602000 4757000 5563000 5681000 5902000 5956000 5960000 6105000 5530000 5884000 6260000 6699000 7168000 7705000 8090000 9064000 4884890 4124560

Y 150.1 157.3 141.3 81.1 96.2 99.7 121.6 108.5 112.1 108.2 116 116.2 122.2 134.2 135.1 137.7 152.9 175.8

Z 339.6 328.4 298.2 281 413.3 716 901.5 1159.2 193.3
184.5

354.4 350.9 256.7 282.1 493.7 389.2 348.6 402.1
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Rice
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

A1 20979 28017 30000 28000 21000 20918 17000 20000 15078 22000 27716 23853 18710 23383 15110 21136 22435 17747 14052 20055

A2 1652000 1664000 1564000 1714000 1796000 1784200 2048000 2044000 2191000 2199000 2117000 2185000 2210000 2348000 2494000 2725000 2451000 2382000 1788200 1788200

A3 74695 69930 78700 62000 51000 52500 61825 59000 61989 60453 76400 79949 56980 78099 59902 78377 70000 32031 20117 29963

A4 3226000 3260000 3065000 2427000 2920000 3122000 3268000 3275000 3277000 3298000 2752000 2928000 3116000 3334000 3567000 4042000 3186000 4179000 3402590 3218760

A5 761.3 728.7 851.1 559.2 652.2 1180.7 1155.1 1459.8 292.7 279.4 493.8 484.2 295.8 347.5 545.1 516.2 439.1 519.4

A6 260.4 263.1 229.6 180.1 214.4 205.3 188.5 203.4 162.4 154.5 143.2 155 177.2 194.7 201 205 226.3 260.2

Appendix 5a Raw Data for the Correlation Analysis

Key to appendix 5a

Sorghum A = area planted (ha) – Niger B = area planted (ha) - Nigeria C = Production (tons) – Niger D = Production (tons) – Nigeria

Sugar Cane E = area planted (ha) - Niger F = area planted (ha) - Nigeria G = production (tons) - Niger H = production (tons) - Nigeria

Cassava I = area planted (ha) - Niger J = area planted (ha) - Nigeria K = Production (tons) - Niger L = Production (tons) - Nigeria

M = Producer price – Niger ($ per ton) N = Producer price – Nigeria ($ per ton)

Maize O = area planted (ha) - Niger P = area planted (ha) - Nigeria Q = Production (tons) - Niger R = Production (tons) - Nigeria

S = Producer price – Niger ($ per ton) T = Producer price – Nigeria ($ per ton)

Millet U = area planted (ha) - Niger V = area planted (ha) - Nigeria W = Production (tons) - Niger X = Production (tons) - Nigeria

Y = Producer price – Niger ($ per ton) Z = Producer price – Nigeria ($ per ton)

Rice A1 = area planted (ha) - Niger A2 = area planted (ha) - Nigeria A3 = Production (tons) - Niger A4 = Production (tons) - Nigeria

A5 = Producer price – Niger ($ per ton) A6 = Producer price – Nigeria ($ per ton)
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Appendix 5b
Raw Data for the Correlation Analysis

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Niger

Food Price Index 100 107.15 111.95 106.7 105.11 120.71 100 99.37 119.76 132.10 132.55

Consumer Price Index 100 103.95 106.71 105.06 105.28 113.51 113.6 113.62 126.46 131.91 128.22

Nigeria

Food Price Index 100 128.02 144.84 153.49 175.8 216.3 228.35 232.61 270 309.61 355.81

Consumer Price Index 100 118.87 134.18 153.07 175.96 207.4 224.48 236.57 263.95 296.58 337.87

Appendix 5c
Raw Data for the Correlation Analysis

Niger- $ mi 1991 1992 1994 1996 1998 2000 2001 2002 2003 2004 2005 2006 2007

Land

development 2791.79 3006.98 3006.53 3240.77 3240.54 3239.62 3243.50 3242.35 3265.27 3277.88 3283.15 3287.51 3292.55

Machinery 85.78 87.98 93.22 99.06 105.70 112.27 115.74 119.10 122.60 126.17 130.16 134.53 139.12

Planting

Crops 1.83 1.83 2.75 3.67 3.67 3.67 3.67 3.67 4.58 4.58 5.5 6.42 7.33

Nigeria- $ m 1991 1992 1994 1996 1998 2000 2001 2002 2003 2004 2005 2006 2007

Land

development 17362.73 17430.52 17565.55 16751.50 17473.87 17559.11 17559.11 18670.45 18670.45 19226.12 20349.64 21460.98 21738.55

Machinery 1604.85 1653.38 1749.88 1845.99 1893.44 1892.04 1891.16 1890.25 1889.24 1548.93 1547.74 1594.93 1632.73

Planting

Crops 28.89 28.89 33.34 33.34 35.56 44.45 55.57 66.68 66.68 77.79 77.79 88.91 93.35
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Appendix 6
Correlation of Prices for Millet and Key Variables – Nigeria.

Maize

area

planted

Maize

production

Maize

producer

price

Maize area

planted

previous

year

Maize

production

previous

year

Maize

producer

price

previous

year

Correlation

Coefficient

,243 ,162 ,969** ,323 ,290 ,343

Sig. (2-

tailed)

,332 ,521 ,000 ,191 ,243 ,178

Spearman's

rho

Millet

producer

price

N 18 18 18 18 18 17

Millet area

planted

Millet

production

Millet area

planted

previous

year

Millet

production

previous

year

Millet

producer

price

previous

writer

Correlation

Coefficient

,115 ,088 ,152 ,139 ,299

Sig. (2-tailed) ,651 ,729 ,548 ,581 ,244

Spearman's rho Millet producer

price

N 18 18 18 18 17

Sorghum area

planted

Sorghum

production

Sorghum

area planted

previous

year

Sorghum

production

previous

year

Correlation

Coefficient

,051 ,084 ,090 ,092

Sig. (2-tailed) ,842 ,742 ,723 ,717

Spearman's rho Millet producer

price

N 18 18 18 18

Sugar cane

area planted

Sugar cane

production

Sugar cane area

planted previous

year

Sugar cane

production

previous year

Correlation

Coefficient

-,121 -,116 -,218 -,214

Sig. (2-

tailed)

,633 ,648 ,385 ,394

Spearman's

rho

Millet producer

price

N 18 18 18 18
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Appendix 7
Correlation of Rice Prices with Key Variables – Niger

Rice area planted Rice production Rice area

planted previous

year

Rice producer

price previous

year

Correlation

Coefficient

,077 -,104 ,123 ,699**

Sig. (2-

tailed)

,760 ,681 ,639 ,002

Spearman's

rho

Rice

producer

price

N 18 18 17 17

Sorghum area

planted

Sorghum

production

Sorghum area

planted previous

year

Sorghum

production

previous year

Correlation

Coefficient

,245 -,059 ,181 ,110

Sig. (2-

tailed)

,328 ,817 ,486 ,673

Spearman's

rho

Rice producer

price

N 18 18 17 17

Sugar cane area

planted

Sugar cane

production

Sugar cane area

planted previous

year

Sugar cane

production

previous year

Correlation

Coefficient

,067 -,273 ,097 ,025

Sig. (2-

tailed)

,790 ,273 ,710 ,925

Spearman's

rho

Rice

producer

price

N 18 18 17 17
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Appendix 8
Correlation of Rice Prices with Key Variables – Nigeria

Millet

producer

price

Millet

production

Millet

production

previous year

Millet

producer

price

previous year

Correlation

Coefficient

,676** -,503* -,494* ,240

Sig. (2-tailed) ,002 ,034 ,037 ,353

Spearman's

rho

Rice producer price

N 18 18 18 17

Maize area

planted

Maize

production

Maize

producer

price

Maize area

planted

previous

year

Maize

producer

price

previous

year

Correlation

Coefficient

,707** ,234 ,622** ,585* ,233

Sig. (2-tailed) ,001 ,349 ,006 ,011 ,368

Spearman's

rho

Rice

producer

price

N 18 18 18 18 17

Rice area

planted

Rice

production

Rice area

planted

previous year

Rice producer

price previous

year

Correlation

Coefficient

-,633** -,168 -,546* ,532*

Sig. (2-tailed) ,005 ,505 ,019 ,028

Spearman's

rho

Rice producer

price

N 18 18 18 17

Sugar cane

area

planted

Sugar cane

production

Sugar cane

area planted

previous year

Sugar cane

production

previous year

Correlation

Coefficient

-,580* -,251 -,637** -,290

Sig. (2-tailed) ,012 ,315 ,004 ,243

Spearman's rho Rice producer

price

N 18 18 18 18
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Appendix 9, Source: FAO

Consumer Price Index and Food Price Index

country

year CPI

Food price

index (100 =

2000)

1992 52.06

1993 51.42

1994 69.96

1995 77.35

1996 81.44

1997 83.83

1998 87.64

1999 85.62

2000 88.10 100

2001 91.63 107.15

2002 94.04 111.95

2003 92.52 106.7

2004 92.77 105.11

2005 100.00 120.71

2006 100.04 100

2007 100.09 99.37

2008 111.41 119.76

2009 116.21 132.1

Niger

2010 117.14 132.55

1992 6.43

1993 10.10

1994 15.86

1995 27.41

1996 35.43

1997 38.45

1998 42.29

1999 45.09

2000 48.22 100

2001 57.32 128.02

2002 64.70 144.84

2003 73.78 153.49

2004 84.84 175.8

2005 100.00 216.3

2006 108.24 228.35

2007 114.07 232.61

2008 127.27 270

2009 141.96 309.61

Nigeria

2010 161.43 355.81
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Appendix 10
Tariff, food import and agriculture raw materials import

country year Tariff (%)

food

import

agricultural

raw material

import (% of

merchandise

import)

1995 32.36 0.72

1996 43.45 2.02

1997 38.40 3.85

1998 38.61 3.61

1999 34.52 2.98

2000 38.55 3.78

2001 45.43 3.36

2002 12.97 38.00 3.01

2003 11.83 33.51 4.33

2004 11.88 30.99 2.96

2005 11.97 34.20 4.02

2006 9.96 27.85 4.49

2007 10.60 23.63 4.71

2008 10.71 24.88 4.78

2009 10.71 15.55 3.21

Niger

2010 10.71 15.12 2.09

1996 17.51 1.16

1997 18.39 0.96

1998 19.60 0.90

1999 27.02 1.46

2000 19.92 0.92

2001 21.70 2.61

2002 26.69 19.58 1.02

2003 15.50 0.60

2004

2005 15.08

2006 13.04 17.95 0.67

2007 20.06 0.87

2008 9.60 9.78 1.19

2009 10.13 11.83 0.95

Nigeria

2010 9.11 10.25 0.78

Source: The World Bank , 2012a,
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Appendix 11
Investment in land development, machinery, planting crops

country year

Land

development Machinery

Planting

Crops

1991 2791.79 85.78 1.83

1992 3006.98 87.98 1.83

1993 3006.75 90.5 1.83

1994 3006.53 93.22 2.75

1995 3240.77 96.05 3.67

1996 3240.77 99.06 3.67

1997 3240.77 102.24 3.67

1998 3240.54 105.7 3.67

1999 3240.54 108.98 3.67

2000 3239.62 112.27 3.67

2001 3243.5 115.74 3.67

2002 3242.35 119.1 3.67

2003 3265.27 122.6 4.58

2004 3277.88 126.17 4.58

2005 3283.15 130.16 5.5

2006 3287.51 134.53 6.42

Niger

2007 3292.55 139.12 7.33

1991 17362.73 1604.85 28.89

1992 17430.52 1653.38 28.89

1993 17498.32 1701.7 31.12

1994 17565.55 1749.88 33.34

1995 17680.02 1822.18 33.34

1996 16751.5 1845.99 33.34

1997 16473.66 1893.96 33.34

1998 17473.87 1893.44 35.56

1999 17522.58 1892.67 35.56

2000 17559.11 1892.04 44.45

2001 17559.11 1891.16 55.57

2002 18670.45 1890.25 66.68

2003 18670.45 1889.24 66.68

2004 19226.12 1548.93 77.79

2005 20349.64 1547.74 77.79

2006 21460.98 1594.93 88.91

Nigeria

2007 21738.55 1632.73 93.35

Source: FAO
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Appendix 12
Corruption perception and rural population of Nigeria

Niger

Year

corruption

perception

index

(10=least

corrupt)*

Rural population

(thousands)**

1991 6793

1992 n/a 7008

1993 n/a 7237

1994 n/a 7479

1995 n/a 7731

1996 n/a 7994

1997 n/a 8269

1998 n/a 8554

1999 n/a 8850

2000 n/a 9155

2001 n/a 9468

2002 n/a 9791

2003 n/a 10125

2004 2.2 10473

2005 2.2 10834

2006 2.4 11212

2007 2.3 11604

2008 2.6 12010

2009 2.8 12428

2010 2.6 12858

*source: Transparency International

**source: FAO
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Appendix 13
corruption perception, rural population and crude oil price in Nigeria

Nigeria

Year

corruption

perception

index

(10=least

corrupt)*

Rural population

(thousands)**

crude oil price

(USD/barrel)+

1991 n/a 64001 20

1992 n/a 64843 20

1993 n/a 65663 17

1994 n/a 66465 16

1995 n/a 67252 17

1996 0.7 68026 21

1997 0.8 68787 19

1998 1.9 69547 13

1999 1.6 70316 18

2000 1.2 71101 28

2001 1.0 71908 24

2002 1.6 72732 25

2003 1.4 73570 29

2004 1.6 74415 38

2005 1.9 75261 56

2006 2.2 76108 67

2007 2.2 76956 74

2008 2.7 77807 101

2009 2.4 78662 63

2010 2.4 79524 81

*source: Transparency International

**source: FAO

+ source: British Petroleum
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