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Course Description

The farming systems and rural livelihoods course seeks to promote sustainable, equitable, decentralized agricultural food systems based on local diversity and participatory democracy, thereby contributing to improved livelihoods and entitlements, poverty reduction, and long-term ecological and economic sustainability. Processes of environmental, economic, and social change from the global, regional and local perspectives; Emergence of new forms of production, exchange, consumption, and governance; Impacts of these global and regional trends and changes on food and agriculture. Trends affecting the structure and dynamics of agri-food systems: i) trade liberalisation; ii) deregulation of foreign investment; iii) withdrawal of state from active agriculture; iv) privatisation of standards and establishment of new rules which raise barriers to entry (technology, management) to trade in agricultural products in certain commodity chains; and v) ascendance of regional and global retailers even in small and relatively poor economies, which is restructuring the governance and operation of agri-food supply and value chains and driving consolidation of food processing and manufacturing. National Growth and Innovation Systems -Commercial best bets in agriculture; Foresight Process-an understanding of long-term trends and an economic vision for the country; National Growth and innovation strategy and economic  goals; National budgets, projects, short-term goals, and performance.

Prerequisite: None

General Aim

To promote sustainable, equitable, decentralised agro-food systems based on local diversity and participatory democracy, thereby contributing to improved livelihoods and entitlements, poverty reduction, and short and long-term ecological and economic sustainability.

Learning outcomes
On successful completion of this course the students will be able to:

1. Apply innovative actions that promote sustainable agriculture and its positive impact on rural livelihoods 

2. Integrate local communities to develop more effective and equitable forms of agriculture and natural resource management while still focusing on the bigger national vision of achieving satiable agriculture.

3. Interpret the impacts of global and regional trends on food and agriculture.

Course outline

1. Introduction

(i). Farming systems classified

(ii). Farming for livelihoods

(iii). Livelihood Assets and opportunities

2. Rural Livelihoods perspectives and paradigms in farming systems

      (i). Multiple roles

      (ii). Single specialised roles

      (iii). Development approaches in farming systems for livelihoods

      (iv). Case study

3. Challenges in production for livelihood opportunities

            (i). Urbanization, population growth and migration

            (ii). Diet change

            (iii). Climate change and shift to Biofuels

            (iv). Productive capacity of Agro-ecosystems

            (v). Role of Agricultural information and communication

            (vi). Case study

           (vii). Assignments

4. Change process affecting agricultural production and livelihoods

            (i). Environmental issues

            (ii). Economic issues

            (iii). Social issues 

            (iv). Case study

CAT 1

5. Development paradigms affecting Agriculture and livelihoods

            (i). Agricultural Technologies

            (ii). Economic growth

            (iii). Policies on food and food security

            (iv). Case study

6. Structure and dynamics of Agricultural food systems

            (i). Liberalization consequence on agriculture and livelihood assets

            (ii). Service delivery

            (iii). Food safety

            (iv). Emerging regulatory barriers

7. Comparative overview of development goals and plans of member countries of  

    organizations and their status of innovation systems eg ASARECA

CAT 2  

Assessy ment

Coursework shall be delivered through lectures and field practicals and demonstrations. Assessment shall be by a three-hour written examination at the end of each semester the course is offered constituting 60% of the total marks. Continuous assessment tests (CATs), including term papers and assignments shall constitute 40% of the total marks. The pass mark for the course shall be 50%. Depending on the number of students, the CATs, will be marked in one week. The reports will be marked in two weeks. 

Course Evaluation

Students will be allowed to evaluate the course by using evaluation forms provided by quality assurance section in the University.
Topic One:

Farming Systems

1.0 Introduction

[image: image1.jpg]


The availability of food has always been the preoccupation of mankind. Despite doubling of the globial popualtion in the past four decades, farmers have produced sufficient food to allow average per capita food intake to grow gradually. Yet hunger persists and food reserves have fluctuated marketly during this period; sometimes falling below critical low levels. Every person has a right to have access to safe and nutritious food and be free from hunger according to the commitment of the world food summit of FAO 1996. To reduce the number of the undernourished people, eradication of poverty and hunger must be tackled. 

Farming systems analysis will recognize the diversity of livelihoods of poor farmers, pastoralists and fishing families and explore various pathways that may help them escape from poverty and hunger. The analysis may also give directions of change in the major farming systems throughout the developing world for the future. Rural development depends on outcome of daily decisions of farmers. The challenge to governments, civil society organizations and private sector is to provide public goods, institutional environment and incentives to enable farm households to enhance agricultural growth and poverty reduction. Therefore, the policies and technologies have the key to strategic opportunities for action for the different farming systems, for each developing region and for the developing world as a whole. The opportunities should focus on closing gaps between the projected slow reduction of hunger and poverty and the goals set by the international community in the millennium declaration. The challenge for developing countries is to identify specific agricultural and rural development needs and opportunities and focus investment in areas where food insecurity and poverty will be reduced. This identification and resource allocation process can be facilitated by analyzing farming systems in order to understand the local factors and linkages. This will form the development constraints and investment opportunities in a farming systems framework.       

Learning outcomes

· Hold a view that the world without hunger and poverty is one with dynamic rural communities that are founded upon prosperous farming.
· Have the knowledge of farming systems within which rural poor farmers live and work and how it provides an insight for the strategic priorities or opportunities for the reduction of the poverty and hunger that affect many lives.
· Know how the current extent of rural hunger and poverty in developing world is being explored.
· Know the contribution of agricultural growth to poverty alleviation
· Define a farming system 
Key words

Farming systems, Livelihoods, Public goods, Institutional environment, Socio-economic determinants

1.1 The Concept of Farming Systems 

The structural complexity and interrelationships between various components of a small holding (farms), the variety of natural resources available and farm families form a typical farm system. The resources normally include different types of land, various water sources and access to common property resources-including ponds, grazing areas and forests. To these natural resources can be added climate and biodiversity, human, social and financial capital. All these form the diversity which characterizes the livelihoods of most smallholders. Each individual farm has its own specific characteristics arising from variations in resource endowments and family circumstances. The household, its resources and the resource flows and interaction at individual farm level are referred to as a farm system. The biophysical, socio-economic and human elements of a farm are interdependent. Therefore, farms are analyzed as systems from various points of view.   The resource endowment of any particular farm depends on population density, the distribution of resources among households and the effectiveness of institutions in determining access to resources. Regardless of their size, individual farm systems are organized to produce food and to meet other household needs through the management of available resources, whether owned, rented or jointly managed within the existing social, economic and institutional environment. They often consist of a range of interdependent gathering, production and post-harvest processing so that besides cropping and livestock keeping, household livelihoods can encompass fishing, agro-forestry and hunting and gathering activities.   

Farm systems are not only found in rural areas, urban agriculture in cities and towns in many developing countries also exist. The functioning of any individual farm system is strongly influenced by the external rural environment. These include; policies and institutions, markets and information linkages. Not only are the farms linked to off-farm economy through commodity and labour markets, but the rural and urban economies are also interdependent. E.g., small farm households derive income from off-farm activities.  Farm women and men are linked to rural communities and social networks and this social capital influences the management of farms.


1.2 Farming System defined

Is defined as a population of individual farm systems that have broadly similar resource bases, enterprise patterns, household livelihoods and constraints, and for which similar development strategies and interventions would apply. Therefore, a farming system can encompass a few dozen or many millions of households

The analysis of farming systems has been evolving. In the 70s, the farming systems in tropical Africa was divided into two categories namely; 1) Traditional and transitional systems where nomadic herding, bush fallowing, compound and homestead farming and Mediterranean agriculture (traditional) were practiced, 2) Modern farming systems and their local adaptation that include mixed farming, livestock ranching, intensive livestock production (Poultry, Pigs, Dairying etc) and large scale farming and plantations where large scale food and arable crop farms based on natural rainfall, irrigation projects involving crop production and large scale tree crop plantations. This also includes specialized horticulture systems that involve market gardening, truck gardening and fruit plantation and commercial fruit and vegetable production.

From this type of classification of farming systems, there has been a marked shift of classification to a more holistic perspective. This is based on a broader goal of improved livelihoods and greater household food security, where household structure, gender, social network, local institutions, information, policies and markets all play a role. Thus it has more focused on participatory approach stressing on indigenous knowledge, group planning, experimentation and monitoring.   

1.3 Major categories of Farming Systems [image: image26.emf]
Delineation of major farming systems provides a useful framework within which appropriate agricultural development strategies and interventions can be determined. 

Adopting broad farming systems results in heterogeneity within a single system. To avoid the complexity of discrete, micro-level farming systems in each developing country, which would result in millions of systems worldwide and hence complicate the global strategic response of the farming system analysis, only major farming systems have to be identified and mapped to estimate the magnitude of their populations and resource bases.  

Each of these broad systems is characterized by a typical farm type or household livelihood pattern. The classification of farming systems of developing regions is based on the following criteria:

· Available natural resource base; including water, land, grazing areas and forests, climate, of which altitude is an important determinant; land scape including slope, farm size, tenure and organization

· Dominant pattern of farm activities and household livelihoods, including field crops, livestock, trees, aquaculture, hunting and gathering, processing and off-farm activities and taking into account the main technologies used, which determine the intensity of production and integration of crops, livestock etc.

Based on these criteria, the following eight broad categories of farming systems have been identified:

1. Irrigated farming systems, embracing a broad range of food and cash crop production

2. Wetland rice based farming system; dependent of rains supplemented with irrigation

3. Rainfed farming systems in humid areas of high resource potential- characterized by a crop activity (notably root crops, cereals, industrial tree crops, commercial horticulture and mixed crop-livestock systems)

4.  Rainfed farming systems in steep and highland areas, which are often mixed crop-livestock systems

5.  Rainfed farming systems in dry or cold low potential areas, with mixed  crop-livestock and pastoral systems merging into sparse and often dispersed systems with very low current productivity or potential because of extreme aridity or cold.

6.  Dualistic (mixed large commercial and smallholder) farming across a variety of ecologies and with diverse production patterns

7. Coastal artisanal fishing, often mixed farming systems

8. Urban based farming system, typically focused on horticulture and livestock production.

When the above criteria and broad grouping of farming systems were applied to six main regions of developing world, 72 farming systems with agricultural population of about 40 million inhabitants was observed. The names chosen for the 72 farming systems reflect the eight main types mentioned. However, the name of each system is expressed in singular form emphasizing the commonality within the system. The names also reflect key distinguishing attributes like;

· Water resource availability, eg irrigated, rainfed, moist, dry etc

· Climate eg tropical, temperate, cold etc

· Landscape relief/altitude eg highland , lowland etc

· Farm size eg large scale, small scale etc

· Production intensity eg intensive, extensive, sparse etc

· Dominant livelihood source eg root crop, maize, tree crop, artisanal fishing, pastoral etc

· Dual crop livelihoods eg cereal-root crop, rice-wheat or crop-livestock

· Location eg forest based, coastal, urban based etc.

The spatial mapping of farming systems as shown above is useful in pointing out farming systems areas in a graphical manner and differentiating them from one another. The variables that influence the selection of the type of farming system include; i) potential for poverty reduction, ii) potential for agricultural growth and iii) demographic and economic importance within the region. Apart from the variables, the emphasis is normally placed on the prospects for self internal (In situ) reduction of poverty levels. The factors that determine the apparent systems growth potential include; i) suitable resource endowments, including underlying agro-climatic and soil conditions, a high ratio of land and other resources (water, forest) to human population and a currently low intensity of exploitation, ii) favourable access to infrastructure and services including markets and iii) the identification of broader development constraints whose removal should be feasible.

1.4 Development of farming systems and reduction of hunger and poverty  

In broad terms, there are five main household strategies to improve livelihoods. They include; 

· Intensification of existing production patterns 

· Diversification of production and processing 

· Expanded farm or herd size

· In creased off-farm income, both agricultural and non-agricultural and 

· A complete exit from the agricultural sector within a particular farming system.

These options are not mutually exclusive, even at individual household level; any particular household will often pursue a mixed set of strategies. Intensification and diversification form FAO special programme for food security. Intensification is the increasing of the physical or financial productivity of existing patterns of production of food and cash crops and livestock. It is also associated with increase in yields due to greater use of external inputs, improved varieties and breeds, utilization of unused resources, improved labour productivity and better farm management. Diversification is an adjustment to the farm enterprise pattern in order to increase farm income or reduce income variability. It exploits new market opportunities or existing market niches. Some households escape poverty by expanding farm size. Size here refers to managed not owned resource. Off-farm income is also a source of livelihood for poor farmers. For example seasonal migration. Where there is vigorous off-farm economy, many poor farmers augment their income with part-time or full-time employment- referred to as exit from agriculture.    

1.5 Aspects of the evolution of farming systems

[image: image27.emf]The farming systems approach considers both biophysical dimemensions (such as soils nutrients and water balances) and socio-economic aspects (such as gender, food security and provitability) at the level of the farm- where most agricultural production and consumption decision are made. The power of the approach lies in its ability to integrate multi-disciplinary analyses of production and its relationship to the key biophysical and socio-economic determinants of a farming system.

In order to present the analysis of farming systems and their future development within a framework that is broadly comparable between systems and across different regions, the biophysical and socio-economic determinants are grouped into five categories:-

· Natural resource and climate

· Science and technology

· Trade liberalization and market development

· Policies, institutions and public goods and

· Information and human capital.

These categories represent the major areas where the major farming systems characteristics, performance and evolution are likely to be affected over the next 30 years. 

The figure below represents the interrelationship of the key determinants of farm systems and by extension farming systems. Some of these factors are internal to, or part of, the farming system, others are external. The principal external factors that influence the development of farming systems include i) policies, ii) institutions, iii) public goods, iii) markets and iv) information all indicated in red on the left side outside the system.

Availability of markets and the prices on offer influence farmer’s decisions on enterprise pattern, on purchases of inputs and on timing of produce sales. Availability of economic and social infrastructures in rural areas determine the transport costs, services to household (human and animal health). Information and educational services affect household strategies and decisions. Technologies which determine the nature of production and processing and natural resources are largely internal factors which lie within the farming system. Generally, the physical factors define the set of possible farming systems while the socio-economic factors determine the actual farming system which is there at a given time.   
1.6 Schematic representation of farming systems

  Determinants                                                                                                                      Farming systems[image: image28.emf]
[image: image29.jpg]


                                                         External                                                        Internal

Markets                                        Market                                                         saving and              Home consumption                  Outputs

[image: image30.jpg]


[image: image31.jpg]


[image: image32.emf]                                                                            Investment                                                                                                          

Policies, Institutions, public goods 

[image: image33.png]Production

(Aroax Vield)
00

T A" g i rgp eeps g yragt nagt rag anagasaga naga 0 20 40 6 %0 100 120 140 160 180 200 220 240 260

PR
e s
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Fig 1.0 Schematic representation of farming systems 

1.7 The Key five categories of determinants influencing farming systems evolution

 1.7.1 Natural Resources and climate: The interaction of natural resources, climate and population determine the physical basis for farming systems. In the early stages of development, population increase led to expansion of cultivated area. These create conflict of different users of land and water resources. Once good arable land is exploited, further population increase leads to intensification of farming systems. As forests and woodland come under pressure, biodiversity is threatened hence tension between development and conservation goals. 

Water availability: As development of irrigation systems increase, about 70% of total volume of water is used. There is going to be a limit to the use of this water, hence reduce current rates of irrigation growth. The expansion of agriculture, plus changes in production technology has resulted in a decrease in agro-biodiversity. This is reduction in indigenous flora and fauna, varieties cultivated especially maize, wheat and rice and loss of biodiversity in domestic animals. The remedy could be in modern biotechnology. 

Climate: Agriculture contributes about 30% anthropogenic emission of green house gases. Methane production by livestock is expected to increase. This is an indication that global climate change will be significant. Average surface temperature globally is expected to rise by an estimated 1.4 to 5.8 0 C in the next 100 years. Expected also is a dramatic increase in climatic extremes (temperature, precipitation and winds). High temperature will lead to rise in sea levels – estimated at 0.1 and 0.9 metres over this century. Therefore not doubt that agriculture and food security will be affected by climate change. Other threats include diseases, hurricanes and 

1.7.2 Science and Technology: For the last four decades, there has been a rapid expansion in investments in agricultural Sciences and technology. In the 70s, the consultative group on international agriculture research (CGIAR) and national agricultural research systems were strengthened. These have improved production technologies with emphasis on improved yielding varieties. FAO projections to 2030 indicate a continuing rise in average cereal yields in developing countries under both rain fed and irrigated systems. However, the smallholder poor farmers in marginal areas have not benefited from cereal yield increases and investments in technology development in non-cereal crops. Investment in livestock research has not been commensurate with the contribution of the sub sector to household income. Only one CGIAR research centre, the International livestock Research Institute (ILRI) in Kenya concentrates on livestock research.

There has been far less research in integrated technologies for diversifying the livelihoods of smallholder farmers in developing countries and increasing the sustainability of land use. Eg the role of organic matter in soils, development of reduced tillage systems, use of on-farm organic resources in combination with inorganic fertilizers, role of legumes in biological nitrogen fixation and integrated pest management (IPM) and weed and pest control. These may be of little interest to the private sector and can be neglected by the public research institutions. However, global research agenda focuses on moving away from individual crop performance to increased system productivity. This is viewed in terms of better managed interactions among farm enterprises, sustainable resource management and improved targeting of technologies towards women farmers and poor households. Institutional modalities are changing from public sector focus to public – private partnership driven by client demand – due to growing understanding of farmers’ problems and opportunities and the willingness of blending indigenous knowledge and modern information. Biotechnology is focusing on profit –generating inputs, export crops and agro – processing. 

1.7.3 Trade Liberalization and Market development

This is mainly on economic reform and trade liberalization. By end of 70s, economies of many developing countries had been distorted as a result of excessive government intervention and control. The economies were characterized by i) high inflammation, ii) unmanageable balance of payments and fiscal deficits, iii) high external debt ratios and iv) gross domestic product (GDP) growth rates that were negative or failing to march the rate of population increase. To solve these problems, the international monetary fund (IMF) and World Bank and other international institutional donors initiated lending programmes with a condition of adoption of programmes of structural reform – best known as Structural Adjustment Programmes (SAPs).

The SAPs have developed into liberalized trade specifically for agriculture sector. For example measures to i) end marketing monopolies, ii) reduce parastatal involvement in supply of inputs, marketing and processing, iii) reduce or remove subsidies, price controls and impediments to private sector activities, iv) remove restraints on foreign trade and v) promote the private sector.

Small-scale activities requiring limited management, technical knowledge and with limited capital requirements have been rapidly adopted. The first major agricultural service to be privatized in many developing countries was grain marketing and milling. This was because grain marketing boards had imposed major financial burdens on governments. International agreements establishing world trade organizations (WTO) has boosted trade liberalization. Markets have a great role to play in agricultural development as they form linkages between farm, rural and urban economies that the development process depend. As a result of these changes, there is change in structure of production at all levels including;  smallholder farming systems in patterns of production and natural resource usage in response to market forces. The speed of change has had negative impacts. Poverty increased in many farming systems as a result of reduction in government support and declining prices for major smallholder products. 

1.7.4 Policies, Institutions and Public goods

The development of farming systems requires a conducive policy environment. Establishing farm-rural-urban linkages requires effective demand. The greatest change in the policy environment in the past 30 years has been; structural adjustment and the decline of national food self-sufficiency as a major element in shaping of policies for rural areas. In the 60s, the need to ensure national food security was paramount for many governments and this justified direct intervention in Agricultural marketing, storage, import licensing and import subsidies among others. National food security is no longer an overriding policy aim; food security remains key policy issue for developing countries and the world. As SAPs have progressed, policy makers have shifted their attention to the potential to increase the efficiency of service delivery through restructuring of institutions. These include; shift of traditionally public roles to civil society and private sector, decentralization of government services and reduction of government investment in provision of public services. This approach will encourage more local participation in decision making and resource allocation.

While such trends have offered significant benefits in mobilizing of non-governmental resources and aligning of public activities to local needs, they have also created certain constraints. Such constraints include; slow or erratic supply response in finance, research, extension, education, health and infrastructure in rural areas where poverty is widespread. There is a feeling of creating new public services that can support the environment for the growth of private sector activities and to ensure equity and environmental sustainability. This could strengthen women participation in local governance, introduce individual household incentive policies, have access to, and control of natural resources (particularly land and water). This will create intensification and hence call for proper land policy and water management.         

1.7.5 Information and human capital

 The evolution of farming systems based upon increasing specialization (large scale) or integrated intensification (fish-rice-poultry) has required extra knowledge on the part of farm operators. The need for better information and enhanced human capital has also increased, as production systems have become integrated with regional, national and international market systems.  Many farmers in developed countries have better understanding of the nature of demand they are responding to in terms of its implications for varieties, timing, packaging and permitted chemicals. As a result, they have progressively modified their production practices to suit changing patterns of demand. This knowledge-based approach has not yet been adopted widely in developing countries. Lack of education, information and training are the key limiting factors to smallholder development. 

  Given the high returns to primary education, rural education will expand in countries where gender discrimination is minimal, civil conflict is absent, economic stability can be maintained and where tertiary education will be expanded.

Armed conflict, migration of men in search of paid employment and rising mortality rates attributed to HIV/AIDS have led to female –headed households and have placed a burden on women’s capacity to produce, provide and prepare food. Despite their role in agriculture, they remain disadvantaged to access commercial activities. However, there is increasing awareness and recognition that empowerment of women will lead to improved child and family nutrition, improved production and distribution of agricultural products and enhancing rural livelihoods.


1.8 Summary

The sub-unit provides an introductory outline of future challenges, opportunities and proposed agricultural development strategies for the developing countries. It defines and describes farming systems in the developing regions of the world and gives the relevance of these farming systems by describing trends that are likely to influence the farming system evolution in the future. The unit also gives the highlights on the current extent of rural hunger and poverty in developing world and how they contribute to agricultural growth and poverty alleviation. This may be reflected in the strategies highlighted like intensification of production, diversification of agricultural activities for increased output value, increased farm size and expansion of off-farm income or complete exit or departure from the farming system. BUT the question remains, what is likely to be the best strategy for farmers and what initiatives will help them to realize these strategies. 

Learning activities 

  (a). Define and give the objectives of farming systems 

  (b). Explain by giving some of the characteristics the farmer’s concept of a farming 

         system   

   ©. Name and briefly discuss the biophysical and social-economic determinants that 

       are involved in evolution of farming systems 

Assignment

1. What are the key trends that are likely to influence farming systems evolution in the future?

2. Explain how rural hunger and poverty in developing world contribute to evolution of farming systems and contribute to agricultural growth and poverty alleviation.
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Topic Two:

Rural Livelihood assets and Opportunities

2.1 Introduction

Livelihood is a means of living or means of earning a living. In Agriculture, Livelihoods are the sum of ways in which people make a living. In most communities in the low income countries, poor families balance a set of food and income-earning activities. Poor means having very little money with which to buy one's basic needs. There are many types of livelihoods- Livestock keeping, agriculture (crop production), agro-pastoralism, fishing and hunter-gatherers. The indicators of livelihoods in a community include; Environmental (Climate, Natural Vegetation, Water sources), Rainfall (amounts, distribution & intensity), Livestock Species, births, mortality, milk, off-takes (sales & slaughter), household livestock per capita, Crop, Crops grown, condition & harvests, Markets, Livestock & grain prices, grain and meat price ratio, Peoples Welfare, Household consumption, drought intervention (food for work & cash for work), relief food, migration, conflicts, stock movements, health, Nutrition and animal and human body condition in terms of health.

 To study this topic, livelihood assets are used as the model to understand the complexity of interaction at farmer-led sustainable agriculture at household level to maintain a steady income and expenditure. Livelihood assets are people's strengths and capital endowments that can be converted into positive outcomes. There is no single category of assets on its own that is sufficient to yield all varied livelihood outcomes that people seek. This is most true for poor people who have no access to any given category of assets or it is limited if available. The poor people have to seek ways of nurturing and combining whatever assets they have in an innovative way to survive. The livelihood assets include; human capital, social capital, physical capital and financial capital.

2.2 Learning outcomes

	[image: image35.jpg]



Outcomes
	· Describe how to generate knowledge based upon a broad understanding of the current livelihood strategies of the poor and the internal and external factors that may cause these to change. There will be a clear way of the relationship between the way that knowledge is generated and transmitted and social capital.
· Explain how high level social capital can substantially add to human capital.    
· Describe how favourable transforming structures and processes when put in place can give people the incentive to invest in their own human capital.
· Illustrate how to apply capital assets to promote sustainable agriculture and its positive impact on rural livelihoods.
· Demonstrate how to integrate local communities based on available opportunities to develop more effective and equitable form of agriculture and natural resource management as they focus on achieving sustainable agriculture.
Key terms

Livelihood, Poor, Indicators of livelihoods, Livelihood assets, Capital endowments, Livelihood opportunities 
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2.3 Human Capital

Human capital represents the skills, knowledge, ability to labour and good health that together enable people to pursue different livelihood strategies and achieve their livelihood objectives. At a household level, human capital is a factor of the amount and quality of labour available. This varies according to household size, skill levels, leadership potential, health status, etc. Human capital appears in the generic framework as a livelihood asset, that is, as a building block or means of achieving livelihood outcomes. Its accumulation can also be an end in itself. Many people regard ill-health or lack of education as core dimensions of poverty and thus overcoming these conditions may be one of their primary livelihood objectives. Human capital is an intrinsic value (knowledge and labour or the ability to command labour) is required in order to make use of any of the four other types of assets. It is therefore necessary for the achievement of positive livelihood outcomes. 

To build human capital for the poor, it can be both direct and indirect. In either case it will only achieve its aims if people themselves are willing and able to invest in their own human capital by attending training sessions or schools, accessing preventative medical services, etc. If they are prevented from doing so by adverse structures and processes (e.g. formal policies or social norms that prevent girls from attending school) then indirect support to human capital development will be particularly important. In many cases it will be necessary to combine both types of support. The most appropriate mechanism for such combined support may well be a sector programme. Sector programmes can adopt an integrated approach to human capital development, drawing on information gathered through livelihoods analysis to ensure that effort is focused where it is most needed (for example, on disadvantaged groups). Information required to analyse human capital in the community include; human health, life expectancy, nutrition levels, education based on gender and local knowledge. 
Social 

2.4 Social Capital

 In the context of the sustainable livelihoods framework, it is taken to mean the social resources upon which people draw in pursuit of their livelihood objectives. These are developed through: 1) Networks and connectedness, either vertical (patron/client) or horizontal (between individuals with shared interests). These increase people's trust and ability to work together and expand their access to wider institutions, such as political or civic bodies. 2) Membership of more formalized groups which often entails adherence to mutually-agreed or commonly accepted rules, norms and sanctions; and 3) Relationships of trust, reciprocity and exchanges that facilitate co-operation, reduce transaction costs and provide the basis for informal safety nets amongst the poor. Of all the five livelihood building blocks, social capital is the most intimately connected to -transforming structures and processes. It can be useful to think of social capital as a product of these structures and processes. Structures and processes are themselves products of social capital. The relationship goes two ways and can be self-reinforcing. For example, 1) when people are already linked through common norms and sanctions, they will likely form new organizations to pursue their interests, 2) strong civil society groups help people to shape policies and ensure that their interests are reflected in legislation. Therefore, social capital has a direct impact upon other types of capital: By improving the efficiency of economic relations, social capital helps increase people's incomes and rates of saving (financial capital). 

Social capital helps to reduce the 'free rider' problems associated with public goods. This means that it can be effective in improving the management of common resources (natural capital) and the maintenance of shared infrastructure (physical capital). Social networks facilitate innovation, the development of knowledge and sharing of that knowledge. There is, therefore, a close relationship between social and human capital. Social capital, like other types of capital, can also be valued as a good in itself. It can make a particularly important contribution to people's sense of well-being (through identity, honour and belonging).  It is always positive but can be used in negative as well as positive ways. Those who are excluded from strong groups that convey multiple benefits may be disadvantaged in a variety of other ways (e.g. landless women with few skills). 

 Social capital will also have its own intrinsic value; social capital will particularly be important as a 'resource of last resort' for the poor and vulnerable. It can: 1) provide a buffer that helps them cope with shocks, such as death in the family, 2) act as an informal safety net to ensure survival during periods of intense insecurity; and 3) compensate for lack of other types of capital (e.g. shared labour groups compensating for limited human capital within the household). To build social capital of the poor, interventions should be avoided to create new social relations, strengthen local institutions (capacity building, leadership training or injection of resources) and creating open democratic environment. 

2.5 Natural Capital

Natural capital is the term used for the natural resource stocks from which resource flows and services (e.g. nutrient cycling, erosion protection) useful for livelihoods are derived. There is a wide variation in the resources that make up natural capital, from intangible public goods such as the atmosphere and biodiversity to divisible assets used directly for production (trees, land, etc.). Many of the shocks that devastate the livelihoods of the poor are themselves natural processes that destroy natural capital (e.g. fires that destroy forests, floods and earthquakes that destroy agricultural land) and seasonality is largely due to changes in the value or productivity of natural capital over the year. 

Natural capital is very important to those who derive all or part of their livelihoods from resource-based activities (farming, fishing, gathering in forests, mineral extraction, etc.). Examples of natural capital and services deriving from it include; land, forests marine/wild resources, water, air quality, erosion protection, waste assimilation, storm protection, biodiversity degree and rate of change. For all these, it is important to consider access and quality and how both are changing. To build natural resource, people must underscore the importance of structures and processes (e.g. land allocation systems, rules governing extraction from fisheries, etc.) in determining the way in which natural capital is used and the value that it creates. 

To conserve resources and biodiversity (through technology and direct action), provide services and inputs for forestry, agriculture and fisheries, implement indirect support through transforming structures and processes and reforming of organizations that supply services to those involved in forests/agriculture/fisheries and having changes in institutions that manage, and govern access to, natural resources. Additionally create environmental legislation and enforcement mechanisms to support market development to increase the value of forest/agricultural/fisheries produce. 


Valuation of Natural Capital 

Determine which groups of the community have access to which types of natural resources. What is the nature of access rights (e.g. private ownership, rental, common ownership, highly contested access)? How secure are they? Can they be defended against encroachment? Is there evidence of significant conflict over resources? How productive is the resource (issues of soil fertility, structure, Stalinization, value of different tree species, etc.)? How has this been changing over time (e.g. variation in yields)? Is there existing knowledge that can help increase the productivity of resources? Is there much spatial variability in the quality of the resource? How is the resource affected by externalities? For example, the productive potential of different parts of watersheds is affected by the activities of other users and the way in which resource systems operate. The value of fisheries depends upon the number of other users who have access and the choices they make about their catches; biodiversity is often damaged by intensive agriculture. How versatile is the resource? Can it be used for multiple purposes? 

 2.6 Physical Capital 

Physical capital comprises the basic infrastructure and producer goods needed to support livelihoods. Infrastructure consists of changes to the physical environment that help people to meet their basic needs and to be more productive. Producer goods are the tools and equipment that people use to function more productively. The following components of infrastructure are usually essential for sustainable livelihoods;   affordable transport, secure shelter and buildings, adequate water supply and sanitation, clean, affordable energy and access to information (communication). Infrastructure is commonly a public good that is used without direct payment. Exceptions include shelter, which is often privately owned, and some other infrastructure that is accessed for a fee related to usage (e.g. toll roads and energy supplies). Producer goods may be owned on an individual or group basis or accessed through rental or 'fee for service' markets, the latter being common with more sophisticated equipment. 

The livelihoods approach therefore focuses on helping to provide access to appropriate infrastructure that enables poor people to achieve their livelihood objectives. Participatory approaches are essential to establish users' priorities and needs. Infrastructure such as roads, rails and telecommunications are key to the integration of the remote areas where many of the poor live.  Not only are people able to move between rural and urban areas more easily if the transport infrastructure is good, but they are also more likely to be better informed about opportunities (or the lack of them) in areas to which they are thinking of migrating, either temporarily or permanently. Development of physical capital must be led by demand from the intended users. Without a perceived need for the service it is unlikely that the required infrastructure maintenance will be carried out, meaning that the service is likely to become unsustainable. To analyse the physical capital, the approach must be participatory, the infrastructure must support a service and it must be appropriate. 

2.7 Financial Capital

Financial capital denotes the financial resources that people use to achieve their livelihood objectives. The definition used here is not economically robust in that it includes flows as well as stocks and it can contribute to consumption as well as production. However, it has been adopted to try to capture an important livelihood building block, namely the availability of cash or equivalent that enables people to adopt different livelihood strategies. There are two main sources of financial capital.  Available stocks: Savings are the preferred type of financial capital because they do not have liabilities attached and usually do not entail reliance on others. They can be held in several forms: cash, bank deposits or liquid assets such as livestock and jewellery. Financial resources can also be obtained through credit-providing institutions. 

 Regular inflows of money: Excluding earned income, the most common types of inflows are pensions, or other transfers from the state, and remittances. In order to make a positive contribution to financial capital, these inflows must be reliable so that people can plan on investments. Financial capital is probably the most versatile of the five categories of assets; it can be converted with varying degrees of ease, depending upon transforming structures and processes into other types of capital. 

It can be used for direct achievement of livelihood outcomes for example when food is purchased to reduce food insecurity. It can also be transformed into political influence and can free people up for more active participation in organizations that formulate policy and legislation and govern access to resources. However, it is also the asset that tends to be the least available to the poor. Indeed, it is because the poor lack financial capital that other types of capital are so important to them. There are, in addition, assets or desirable outcomes that may not be achievable through the medium of money (such as different components of well-being and knowledge of human rights). 

Access to Financial Capital

Financial capital build up is through indirect means. These may be:  

Organizational: Increasing the productivity of existing savings and financial flows by helping to develop effective, tailored financial services organizations for the poor. So long as they are well-trusted, accessible and widely-known they may encourage people to save. Another option might be to help develop organizations that transit remittance income more efficiently to final recipients. 

Institutional: Increasing access to financial services, including overcoming barriers associated with poor people's lack of collateral (either by providing some sort of umbrella guarantee or by identifying mechanisms that enable people's existing assets to act as collateral). 

Legislative/Regulatory: Working to reform the environment in which financial services operate or to help governments provide better safety nets for the poor (including pensions). 

The issue of institutional sustainability is important in the area of micro-finance. Unless people believe that financial service organizations will persist over time, and will continue to charge reasonable rates of interest, they will not entrust their savings to them, or be reliable in making their loan repayments. 

2.8 Summary
In this topic, it is recognized that knowledge generation should be based upon a broad understanding of the current livelihood strategies of the poor and the internal and external factors that may cause these to change. There is a close relationship between the way that knowledge is generated and transmitted and social capital. High levels of social capital can substantially add to human capital. Minimum levels of other types of capital, plus broadly conducive transforming structures and processes will be necessary to give people the incentive to invest in their own human capital. Capital assets as building blocks of livelihoods can be applied to promote sustainable agriculture and have a positive impact on rural livelihoods. Integration of local communities based on available opportunities can help to develop more effective and equitable form of agriculture and natural resource management as the communities focus on achieving sustainable agriculture. From the Dafur case study, farmers can improve their livelihoods as long as opportunities are created. They will exchange knowledge, experience and information about livelihoods and natural resource management and this can translate to strengthening of enterprises and increase of their income, as can be seen through development of economic organizations like cooperatives and farmers unions. From the Tanzanian case, the key challenge lies on how employment opportunities for both urban and rural youth can be increased and livelihood options promoted and developed.
2.9 Learning activity

Case studies in Livelihood Opportunities

Case1. Enhancing Livelihood Opportunities and Building Social Capital for New Livelihoods Strategies in Darfur

Background 

The current conflict in the Darfur region of Western Sudan which erupted in early 2003 has caused suffering to civilians .The estimated 2.5 million of the civilian population that has been forced to flee from their rural homes are relying on food aid in displacement camps. Before the conflict, agriculture and livestock used to be the main livelihood strategies for rural Darfurians. However, livestock was either looted during attacks, or sold through distress when displaced people first arrived to the camps. In addition, livestock migration routes have been blocked due to the conflict causing serious overgrazing. In the present setting, the loss of land and insecurity has hindered the potential of agriculture as a livelihood strategy. Trading patterns and markets have been severely disrupted. Host communities have not been spared from price distortions, mainly as a result of food aid.

The situation in Darfur is complex and volatile. The conflict is rooted in competition over natural resources such as water between nomads and rural communities, economic marginalization of the Darfur region as well as tribal and ethnic clashes. For the past several years, the international community has focused on life-saving interventions creating dependencies and disempowering people. The assumption that food rations cover all the food needs of displaced people is mistaken. Studies conducted in camps have shown that families sell their rations to cover other needs and this has resulted in malnutrition particularly among children.

Local people have certain preferences for example they prefer locally produced sorghum and cooking oil and therefore sell their rations to buy local food which is more expensive. There is general consensus among practitioners on the need for the incorporation of longer term support with conflict resolution potential to cover livelihoods needs of all communities (Internally Displaced Persons, urban and rural communities including nomads) in Darfur whilst at the same time providing relief.

To help fill this gap, UNDP with the support of its Bureau for Crisis Prevention and Recovery (BCPR) started the Darfur Livelihoods Programme involving a large number of local, national and international partners.

Objectives of the case study

The Darfur Livelihoods case study aims to prepare the ground for enhanced socio-economic recovery. The specific objectives are: 

1. To enhance employment opportunities through vocational training in such skills as construction, motor and bicycle repairs, carpentry, welding. 

2. To enhance the recovery of the local economy ownership and sustainability through capacity development of local non-governmental organizations (NGOS) and community based organizations (CBOs). 

3. To support the development of curricula and delivery of certified skills training for youths including girls and particularly internally displaced persons (IDP) youths for access to formal employment. 

4. To enhance exchange of knowledge, experiences and information on livelihoods and natural resources management in Darfur through the establishment of a web based platform.

5. To strengthen enterprises and increase their income through capacity development of economic organizations such as cooperatives and farmers unions and assisting producers to maximize profits by developing commodity value chains.

Case 2: Planning urban water (dependent livelihood opportunities for the poor in Accra,   

            Ghana)
Background

Ghana’s capital Accra has a resident population of about 1.6 million and an annual growth rate of 3.4 %. With a 5% poverty index, there are 90000 people earning less than 1 USD per day.  The increasing demand for and use of domestic water in the city, simultaneously translates into wastewater generation. What is little known in most developing cities, and Accra is no exception, is that both domestic water and wastewater (including storm water runoff and all polluted surface water sources like city waterways), are used for multiple purposes. Per capita domestic water supply is said to vary between 60 and 120 liters per capita per day (in the well served areas only) and 25 to 60 liters per capita per day when poor households buy water from vendors. 

These same households are involved in various income generating activities requiring water such as catering, small scale food processing, water vending, small industry, and various forms of urban and peri-urban agriculture. Notably, wastewater from cities which planners traditionally see as “useless”, is a potential “water resource” popularly providing water (and nutrients) for irrigated urban agriculture. These users are estimated to provide up to 90 % of the most perishable vegetable needs of the city. The poor entrepreneur buys water for these purposes at exorbitant rates even exceeding the official water utility commercial rates. The case study presents livelihood activities and constraints faced by users and opportunities to improve access. 

Accra city attract people from rural areas in search of job opportunities and a better life. But the poverty index for Accra is 4.7% with a daily minimum wage of just under 2 USD per day (as of March 2006). 60% of the population lives in low income settlements, where sanitation coverage is only 12%. The predominant situation in these communities is public toilets. Only about 14% of the population in the original center of the city is sewered and the rest is onsite sanitation (septic tanks/latrines). 22 sewage treatment plants serving institutions and hotels, but only a few are properly operated and maintained. These plants serve in total about 5-7% of Accra’s population. The largest an up flow anaerobic sludge blanket (UASB) plant which was operating at 30% of its capacity is now broken so much of the collected sewage is discharged untreated. In the case of onsite sanitation many of these systems are poorly designed so overflows from them also commonly enter the city storm drainage canals. A small study carried out in Accra indicated that 53% of the population disposed of their grey-water directly into gutters and storm-drains, about 12% of the population throws it on the streets or outside, and 20% in their compounds. All this wastewater eventually empties into the stream and river network in and around the city, that serve as water sources for irrigated urban vegetable production.  Water supply coverage to the city is said to be 80% but this does not imply a house connection. In reality only 45% of the population has a household or at best a yard connection and this category include the urban rich. The majority who live in the low income settlements depends on water vendors for their daily needs.  

Intermittent supply has led to a thriving business of water vending, which, whilst it is a support to households without connections, also exploits the poor.  These vendors ‘source’ their water in the urban pipe-borne network. Water vending is essentially of 2 types: large scale enterprises requiring a capital outlay for purchase of tankers that supply water in large volumes to richer households situated in water scarce neighborhoods, and small scale vendors who sell water in smaller volumes to individual households at the community level. What is interesting is that these small scale vendors mostly ‘purchase’ the water at domestic rates and resell it at a higher value to generate profits.  

 Under these prevailing conditions, migration into the city continues to occur exacerbating an already deficient situation. The city attracts people from rural areas because cities do offer better access to education, health care, and people believe they will have better job opportunities and a better life. However, the harsh reality is that new-comers end up with poor and insecure living standards; overcrowding, poor infrastructure, a polluted environment and a daily struggle to generate enough income.  People are also inventive and flexible when seeking the means to sustain income generating activities. They seek livelihood opportunities that require a minimum capital outlay and many of these centers around servicing the material needs of people. 

Objectives of case study

The general objective of the case study is to understand the ‘unseen’ resource potential for livelihood opportunities, especially;
1. Enterprises using urban water and wastewater
2. Irrigated urban agriculture systems:  - significance and livelihood potential.
3. Livelihood importance of urban water use and constraints 
Case 3. Promoting livelihoods opportunities for rural youth:

               (Some lessons from Tanzania)

 Introduction

Poverty and unemployment are two of the major global challenges facing mankind today, especially in Developing and Least Developed Countries (LDCs). According to the ILO’s Global Employment Trend Brief, unemployment has risen over the last decade. It is estimated that the number of unemployed worldwide reaches nearly 192 million people and the underemployment remains pervasive. Furthermore, the estimates indicate that about 35 percent of the world’s unemployed are the youth. The causes that are more often associated with the rising rate of unemployment are globalization, development in information and communication technology as well as advanced technology that is capital intensive.

The magnitude of unemployment and poverty in Tanzania is a fundamental problem. The economic growth that is currently taking place in the country has not been able to generate adequate employment and income generating opportunities to absorb net increases to the labour force and reduce the proportion of the labour force that is unemployed and underemployed.

According to the Integrated Labour Force Survey (2000/2001), the population of Mainland Tanzania was 32.8, 17.8 million people constituted the country’s total labour force out of whom 15.5 million (87.1 percent) were employed and 2.3 million (12.9 percent) were unemployed. Of the employed 14.6 million (94 percent) were fully employed while 950 427 (6 percent) were

underemployed. Youth are the most affected group; youth unemployed is 17 percent as compared to 12.9 percent of the general unemployment rate in Tanzania. In Zanzibar, the youth unemployment rate is estimated at 20 percent (HBS 2004/2005). In most developing countries, the youth unemployment rate is high in urban areas than in rural areas. In rural areas most of youth are employed in subsistence agriculture and family based livelihood activities such as handcraft, shops, fishing, seaweed farming and tailoring. Agriculture being the biggest employer of the rural population, its performance is suboptimal due to several factors, which include unfavourable weather conditions, low use of improved agricultural technologies, poor extension and marketing systems etc. This brings the shift of young people from the rural sector to urban informal sector, which is characterized with low income, poor working conditions and hence unemployment rate increase in urban areas. The biggest challenge of rural areas therefore is the high underemployment rather than the high unemployment rates. The factors that seem to contribute to the high underemployment rates are inadequate education achievements for rural youth. The unemployed are mostly better educated than the underemployed and hence are more urban based. Other contributing factors are inadequate infrastructure base (roads, power, water supply etc) and poor communication systems, which are more rural phenomenon. Though there are diverse rural livelihood opportunities in rural areas, most youths find them unattractive and not appealing to be engaged in. 

Many regard farming as a ‘dirty activity’ due lack of proper facilities. This has resulted to the fact that agriculture is regarded as an employer of the last resort to young people. There is gender disparity with regards to livelihoods opportunities in rural areas of most Africa countries, Tanzania is not an exception. In Tanzania, rural young women are mostly engaged in food crops production, seaweed farming, weaving, and pottery. On the contrary, young men are mostly found engaging in cash crops farming, livestock keeping, fishing, petty trade and working as casual labourers. In terms of workload, women work for longer hours than men and are much at disadvantaged in terms of educational achievement and access to basic services such as credit, information and market.

Lack of decent livelihood opportunities results into deprivation of youth with the opportunities for securing independent housing and accommodations necessary for the establishment of families and participation in the life of society. It also create an environment for the thriving of a wide range of social evils of which the young people are particularly more vulnerable to its damaging effects. The consequences of lacking livelihood and employment opportunities for the youth is increasing rates of youth migrating out of rural areas, increasing number of young criminals and prostitutes, and increasing drug abuse and HIV/AIDS infections.

Recent Development efforts in promoting livelihood opportunities

for rural youth in Tanzania

Various efforts have been made by the Government of Tanzania and stakeholders to increase employment opportunities and promote livelihoods for rural youth for poverty reduction. These efforts include creating favourable policy and legislative environment for attracting domestic as well as foreign investments to increase employment opportunities. The expanding tourism sector has seen the opening up of tourist hotels in rural coastal areas and remote parts of the countries, mostly areas neighbouring national parks and areas of natural attractions. Promotion of skills training and youth development programmes, which include both government and private sector accessing financial services and information. In additions, the Government has taken initiatives to undertake policy and law reforms with aim of eradicating poverty, particularly in rural areas. The formulation of Tanzania Development Vision 2025 (for Tanzania Mainland), the Zanzibar Development Vision 2020, the National Strategy for Growth and Reduction of Poverty (MKUKUTA), the Zanzibar Strategy for Growth and Reduction of Poverty (MKUZA) and the

implementation of labour laws reforms programmes in 2005 are some of the major achievements in this regard. Furthermore the establishment of institutions dealing with issues of youth is another major success.

Challenges and strategies

Despite the recorded achievements in creating conducive environment and increasing employment opportunities in Tanzania, like many other developing countries, still faces major challenges in promoting the livelihood opportunities for rural youths. Inappropriate school curricula and poor quality education that is largely irrelevant to the needs of the labour market still remain a key challenge for Tanzania, and even for most African countries. Over the recent

past, many youths in Africa have increasingly obtained more formal and post-primary education. However, the unfavourable educational systems have largely contributed to the decline in quality of education provided and hence making the youths unable to meet the requirements of labour markets. Young people are motivated to start their own business and create their own employment, because the chance of finding jobs in the current labour market are so limited, however they lack support on sustainability governed by factors such as, availability of investment capital, risk absorption capacity, know how in terms of financial management, enterprises development and market accessibility. The ineffectiveness of enforcing regulations with respect to registering, monitoring and coordination of labour migration poses a serious challenge for Tanzania to provide employment opportunities for its youths. There is also potential threat to achieve the rural livelihood promotion targets due to prevalence of HIV/AIDS, existence of substance abuse and prostitution among youth group.

Despite increased investments in rural areas (such as the expansion of tourism sector), the general tendency in many parts of Africa, Tanzania being no exception, has been the fact that the urban youths benefits more from those investments than rural youth, even for the unskilled jobs. There are also weaknesses in the area of targeting for policies and programmes. Most of the existing policies regard rural population as a homogenous group that needs universal interventions. Though there has been some emphasis on directing support to rural areas (IFAD is a good example). Its impact in the livelihood development has been minimal as interventions were not taking holistic approach in addressing rural livelihood problems. Also weak institutional linkages and coordination in programme/projects designing, implementation and monitoring and evaluation contribute highly to the failure of achieving the desired targets of improving rural youth livelihoods. In addition, the bias nature of research against rural youth employment and livelihood opportunities, continue to deprive planners of important information required for planning youth employment issues.

In order to address these challenges, the following strategies are recommended:

􀂃 There is a need to provide youth with appropriate post primary education, support change of mindset and develop their skills in order to promote self employment and increase their employability in the expanding private sector investments. Eg. Setting of skill development centres within the rural areas.

􀂃 Collaborative effort is required to educate people and create public awareness on the harmful effects of substance abuse, prostitution and the risk of HIV/AIDS transmissions. Counselling, testing, promotion of dissemination of information on HIV/AIDS and the use of Anti Retro-Virals (ARVs) need to be further advocated.

􀂃 More efforts need to be taken in the area of policy and laws reforms in order to provide proper guidance for informed labour market information and youth programmes designing and implementation.

􀂃 Provision of appropriate support to rural youth livelihood activities and the strengthening of access of young men and women to technical and financial services as well as access to market information is vital for expanding rural employment opportunities and improve rural youth livelihoods.

􀂃 There is also a need for the strengthening of institutional linkages and capacity building at all levels in order to address the challenges of youth unemployment in rural areas. 

􀂃 In addition, solving the youth unemployment problems require the opening up of export market opportunities for local products, which include increasing investments in processing and manufacturing and relaxation of restrictive conditions in the international trade.

Conclusion

Youth unemployment and underemployment, particularly in rural areas are central social and economic problem facing most of African countries. The key challenge therefore lies on how employment opportunities for both urban and rural youth can be increased and livelihood options promoted and developed. Creating job opportunities for the rural youth is however a long and arduous process, requiring the interplay between different institutions and partners, both local and international. Resources and efforts therefore need to be harmonized and goals set have to be achievable and measurable, in order to ensure progress in solving the rampant problem of rural youth unemployment.

Assignment

1. Based on the Dafur case study, identify the livelihood assets and their components and illustrate clearly the apparent interactions between them. Explain the un-sustainability of the international interventions in addressing the local livelihood opportunities by giving evidence from the case study.
2. Discuss some of the policies and strategies for job creation for the youth that exist or being implemented or proposed in the East African countries 

3. Discuss the constraints and opportunities of peri-urban agriculture as a local livelihood giving evidence from the Ghana case
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Topic Three

Perspectives and paradigms in Farming Systems

3.1 Introduction

Perspective means viewing rural livelihoods from a standpoint in (paradigm) a set of all different forms of farming systems. “One of the anomalies of modern ecology is that it is the creation of two groups, each of which seems barely aware of the existence of the other. The one studies the human community as if it were a separate entity and calls its findings sociology, economics and history. The other studies the plant and animal community and comfortably relegates the hodge-podge of politics to the liberal arts. The inevitable fusion of the two lines of thought will, perhaps, constitute the outstanding advance of the present century” (Aldo Leopold, 1935).
· This is about the challenge of developing a Science of integrated natural resource management. The aim of this topic is to understand why management of natural resources in an integrated manner has proved elusive.
· The conservation organizations claim to be yielding benefits for the poor while development agencies aspire to have dual missions of alleviating poverty and conserving the environment 
· It is argued that lack of success of both development and conservation programmes in developing countries results from this confusion of two divergent agenda.
There are a number of approaches that have been used in achieving integration in natural resource management.
1. Integrated rural development (60s and 70s)
2. Integrated conservation and development projects (70s and some available)
3. Eco-regional approaches to development
4. Integrated soil and water management projects
5. Ecosystem approaches to conservation
6. Integrated catchment management
7. Community based natural resource management
             etc
The desire to achieve integration still persists but the inability to translate the theories of integration into practical achievements on the ground is a disillusion.
In this frustration, words are being changed but the paradigm remains similar.   
· One can get Researchers from different disciplines to work together with resource managers from different sectors to achieve integration, BUT always there is – Language barrier and cultural barriers
· One reason could be that we lack organisations that can nurture the required integration or most natural resource organisations still reward individual achievements and fail to create an environment where multidisciplinary teams and integration can flourish
· The need for integration is more now than ever before to address the environmental problems facing the developing countries where agricultural, forestry and fishery systems are progressively deteriorating and the costs are manifest in the suffering of the resource-poor farmers
· Integrative approaches are essential. Some of the processes, tools and concepts that need to be embraced for it to be operational are discussed.  
Learning outcomes

1. The integrated approaches to research on agriculture and resource management

2. Knowledge of the risks of environmental harm from the pursuit of economic growth

3. The dangers of economic globalization and increase in domination of agriculture by few large scale companies as a threat to the poor farmers

4. Challenges facing research in agriculture and environmental conservation vs governments and development agencies’ priorities.

Key terms

Integrated natural resource, Multiple/Single roles, Development agents, Conservationist


3.2 Challenges facing Research

The research centres established by Consultative Group for International Agricultural Research (CGIAR) formed the basis of the green revolution. It is now being felt that conventional agriculture is a threat to environment and human health. The perceived risks in the way food is being produced and the effects of new food production technologies on the health of humans and ecosystems have become political issues and topics.

Agricultural science is still essential to achieve yield increases needed for food security. But the globalisation of trade and the food needs of the population will drive this process in the direction of intensive production of uniform crop varieties by large-scale agro-industries. Poor farmers will not compete in markets with modern industrial agriculture; instead they will be relegated to marginal subsistence existence. The issues to be addressed here are climate, biodiversity and amenity values if we have to go by large scale production. What are governments and development assistance agencies focussing on (in terms of research) to improve the livelihoods of poor people in the developing world. These poor people depend on the natural capital.  

Between 1970s and 1980s, major investments went into genetic improvement of a few commodity crops to enhance productivity and improve resistance to pests and diseases. The gains were largely confined to high agricultural potential areas and benefited the prosperous farmers leaving the poorest of the poor.

This green revolution Science underestimated the complexity of the farming systems in which small-scale producers operate e.g  crop production is just a part of broad livelihood package and may encompass a number of off-farm activities, e.g livestock keeping, gathering of forest products etc.

Therefore, agricultural Science has tended to reduce agricultural systems and the development assistance to agriculture has largely ignored the off-farm environment.
This development Science has supported short term growth gains at the expense of long term degradation of the natural capital of soils, water, biodiversity and non-cultivated land. It targeted innovations that could yield quick benefits to respond to urgent needs, hence maximising on biological uniformity and ignoring biological diversity and ecological services that could contribute to natural ecosystems.

3.3 Dysfunctional development assistance projects 
The attempt to use international development assistance to address the natural resource problems of poor countries ignored the problem of natural resources being components of large complex landscapes. Diverse interest groups that impinge (have negative effect) upon them. They are subject to unpredictable pressures from changes in local economics, access to markets, population movements, climate change and other exogenous forces
This has led to donors developing more sophisticated M&E tools to ensure success of their projects planned for these countries and the end result has been generating natural resource management projects that are so locked into a rigid donor-driven framework that have little relevance to the natural resources and the managers to survive. The several NGOs prepare project proposals in the framework of the donor’s interest for them to get funding but rarely do you find preparation missions identifying and describing problems that are logical to the local people. 

3.4 Towards a new role of Science 
As populations and consumption levels of developing countries grow, natural resources are coming under greater pressure. The risks of environmental harm from the pursuit of economic growth are critical. Economic globalisation and increase in domination of agriculture by few large companies create threats for the poor. Equity in the distribution of benefits is a major issue now. There is now a widespread recognition that the sustained improvement of the lives of poor farmers in developing countries will require new literature of research. There are many calls for new approaches to natural resource Science. The cutting edge component research has to be set up in local contexts and be applied in ways that recognise the special conditions of the poor. It will have to give more emphasis to management of the risks. Some of the risks include; reduction of dependence on agricultural input, avoidance of long-term depletion of productive potential and careful control of environmental externalities. (http://www.cifor.cgiar.org./acm/download/ACMFlayer.zip)

3.5 How integrated do we need to be?
Integrated natural resource management lies in making judgements on what to integrate.
Integrate only those additional components, stakeholders or scales essential to solving the problem at hand. The natural resource Scientists must have sufficient understanding of the system to make choices about where to focus attention. Based on this limited view of integrated research, there are a number of successful researches. More information online: http://www.odi.org.uk/nrp/76.pdf,   http://www.consecol.org/vol5/iss2/art11 
3.6 Dealing with complexity- multiple Roles
Complexities of research on integrated social-economical systems are characterised by - Multiple scales of interaction and response
· High frequency of non-linear trajectories, uncertainty and time lags 
· Multiple stakeholders, often contrasting objectives that complicate the task of identifying research and management aims and resolving trade-offs among them
· Context specificity of natural resource situations
· The need to harness the skills and tools of several scientific and management disciplines
· Integration of the interactions of numerous components
· Frequency of situations with common property and unclear or contested property rights (http://www.bellanet.org)
3.7 New vision of integrated research

In recent years, the proliferation of innovations has indicated the paradigm shift towards an integrated approach to agricultural and natural resource research. The focus is on the strategic and on how rather than what to change in agriculture. Natural resource management research has to evolve from a focus on plans, maps and regulations with the understanding of the reality in the field where many actors make own decisions outside the framework provided by plans, maps and regulations. A framework of system components that are involved in integrated research are shown on fig.1.0. (In farming systems-topic 1). One needs to understand the ecological, biophysical, economic and social processes so as to anticipate, model and manage change. This has led to a shift in thinking to approaches to integrated research where research is done on-farm rather than on-station where environmental conditions are unrealistic. This will include the interests of the marginalised rural-poor farmers in marginal areas. It will also move away from broad to specific adaptation to constraints present. 

The elements of integrated approach to research and management include 
1. The reorientation of the objective of research
· In mainstream agricultural research, the main objective is to improve  
            yields of dominant crop species using plot-specific technologies. This is seeking  

             to produce technological solutions to specific problems
· The research based management of natural resource systems has a different objective. It seeks to improve efficiency of learning and innovation. This complexity can be approached by improving the adaptive capacity of resource managers and to enhance system resilience (ability to recover from shock)
2. Giving attention to a specific set of concepts and issues
· There are many forces that influence natural resource system. Decide what to  

            exclude. The emphasis should be given to understanding the decision making  

            processes.

3. Added weight to action approaches to implementing research
· With the complexity and multiple actors, adaptive approach should be 
            advocated based on social learning and action research
· It is important to empower disadvantaged stakeholders in order to ensure   
            that all negotiations are fair. This requires that the distinction and the  
            power differentials between researchers, extension workers and local 
            managers are broken down 
4. Giving extra weight to some specific analytical tools
· Problems posed by complex systems require that tools are drawn from 
            systems analysis
· A variety of tools to tackle multi-scale issues will be necessary e.g, 
            modelling, databases, geographical information systems (GIS), 
            communities of practice, decision and negotiation support tools etc
· Impact assessment should be used to measure the system performance, 
            more so as an adaptive tool
5. Restructuring the organisation of Science
· Integrated research is not going to be successful if conducted within the 
            present organisational models for research
· Removal of disciplinary barriers and barriers between research, extension and   

management.
· Knowledge management is required to deal with the diversity of information held  

            by different actors and for applying it at various levels.
· More weight should be given to the sharing of informal knowledge, partnerships will  become essential to deal with multi-scale and multi-sector issues
· Review and create a new incentive system of rewarding researchers where they are rewarded based on performance of the system created and not on publications in the journals.
3.8 Summary

Due to viewing of rural livelihoods by stakeholders or players in different forms of farming systems, the challenge of developing a management system that will embrace integrated natural resource management remains a milestone. The conservationists say they are conserving the environment based on their design of activities while development agencies claim to be conserving at the same time alleviating poverty. These are two divergent agenda. So far none of these single approaches has shown any evidence of success. The environmental problems facing developing countries where farming systems are deteriorating progressively and affecting resource poor farmers still persists.

 Attempts are being made towards approaches that will embrace an integrative system of managing natural resources to improve production and conserve the environment. This is first by looking at the challenges facing research and the many non-performing development assisted projects so as to redefine the role of Science in the integrated natural resource management and how far it can go in the integration. The second approach is to deal with complexity, where multiple roles are embraced. Contrasting of objectives that complicate the identification of research and management aims and resolving trade-offs is envisaged. The new vision of integrated research focuses on the strategy and how rather than what to change in agriculture. 

Natural resources management research should evolve from a focus of reality in the field. Thus one needs to understand the biophysical, economic and social processes so as to make a model and manage change. This has led to a shift to approaches to integrate research where it is done on-farm rather than on-station where environmental conditions are unrealistic. This will cater for the marginalized farmers and also move away from broad to specific adaptation to constraints present.    

Learning activity

What makes management of natural resources in an integrated manner elusive? Why do you think integrated resource management is still the best way forward to address the suffering of the resource-poor farmers in East and Central Africa? What concepts are being embraced to operationalize these integrated resource management tool.    
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Topic Four:
4.0 Challenges in Production for Rural Livelihoods and opportunities

Introduction

Some of the challenges that affect production in the rural livelihoods in developing countries, especially in Africa include;  1) Climate change; which is exacerbated by other factors like widespread poverty, recurrent droughts and floods, dependence on natural resources & biodiversity, over dependence on rain-fed agriculture, heavy disease burden and numerous conflicts that have engulfed the continent. Changes in future climate change may affect negatively the overall economy of Africa, hampering the potential for economic growth.

2) Bio-fuel from living organisms or the waste they produce; Crops being used currently include corn, soya, sugarcane and rapeseed. These are (i) Bio-ethanol made from sugarcane, sugar beet and cereal crops (ii) Biodiesel made from soybean, rapeseed, vegetable oils, animal fats and used frying oils. The question being asked; Is bio-fuel production a solution to climate change or cause of global hunger? If made from plants, is it environmental friendly as opposed to fossil fuels. It is argued that crops absorb carbon dioxide from the atmosphere as they grow and produce about 60% less carbon dioxide than fossils. But land previously used for food crops is being turned over to bio-fuels.

3) Population, migration as related to climate change is another challenge. Population growth is an important factor for local environment change. Rapid population growth is one of the main reasons for increasing the number of people on the move for livelihood and migration has been a major factor of rapid population growth in urban areas in less developed countries (LDCs) (Remember the pull/push factors)

4) Urbanization is the driving force for modernization, economic growth and development. However, there is increasing concern about the effects of expanding cities on human health, livelihoods and the environment. The implications of rapid urbanization and demographic trends for employment, food security, water supply, shelter and sanitation, especially the disposal of wastes (solid and liquid) that the cities produce are staggering. The question that arises is whether the current trend in urban growth is sustainable considering the accompanying urban challenges such as unemployment, slum development, poverty and environmental degradation, especially in the developing countries.  
5) Role of agricultural information is another challenge. Although agriculture is the backbone of the economies of most African countries, development in this sector has not grown as fast as the population. Women in Sub Saharan Africa are the key actors in agriculture; and produce about 80% of the region’s food. The major problems include cultural, social, economic, legal, education and lack of information to improve farming activities. Lack of reliable and comprehensive information is one of the major hindrances to agricultural development.

Learning outcomes

1 Climate change effect on agricultural production and livelihoods.

2. Population, migration and urbanization effect on agricultural production and livelihoods

3. The importance of agricultural information communication in improvement of agricultural production and livelihoods 

Key words

Climate change, Population, migration, urbanization, bio-fuel, agricultural information

4.1 Population growth and migration
 Introduction

Population growth is the change in population over time. It can be quantified as the change in the number of individuals in a population using "per unit time" for measurement. Population growth is primarily caused by natural increase, that is, the excess of births over earths, but can also be caused by migration when the amount of immigration exceeds the amount of migration. Human migration is the movement of people from one place to another sometimes over long distances or in large groups for the purpose of taking up permanent or semi permanent residence. Migration is instantiated either by pressing factors within a population or appeals outside the population. It can also be caused by increased population growth which fuels the desire to emigrate. The two concepts (population growth and migration) are intertwined and therefore interdependent. Both population growth and migration can affect the quality of the natural environment, the likelihood of conflict, and social cohesion between ethnic groups. Massive population growth leading to emigration increases the potential for demographically fuelled conflicts whereas declining natural resources will probably increase ‘resource wars’. In spite of this fact, the significance of both population growth and migration is often underestimated by governments and non-governmental organizations in their efforts to deal with human problems. Hyperlink http://eric.ed.gov/ERICDocs/data/ericdocs2sql/content_storage_01/0000019b/80/3b/4c/e0.
4.1.1 Population growth

· Population growth is an important factor for local environment change. Rapid population growth is one of the main reasons for increasing the number of people on the move for livelihood and migration has been a major factor of rapid population growth in urban areas in less developed countries (LCDs) (Remember the pull/push factors)
· Urban growth is a result of (i) natural increase (ii) net migration (iii) reclassification of boundaries. It is concentrated in slums and squatter areas where health and nutrition are indicators of urban poverty
· Municipalities in most cases are not focused on poverty and social services to the urban poor 
(In our own set up, what are the urban authorities doing to provide social services to the poor, low-income group, children & women, young people seeking employment and the elderly) 
· Internal migration tends to upset the supply and demand balance of the rural-urban labour structure: on the supply side, the growth rate of urban jobseekers is disproportionately increased relative to urban population growth; on the demand side, creation of urban jobs is more costly and more difficult to achieve than rural employment due to high cost of production inputs and pressures of rising urban wages and compulsory employee benefits. However, the effect of migration on the development process goes beyond the emphasis on urban unemployment and underemployment. Migration in excess of new job opportunities is a symptom as well as a cause of underdevelopment in the developing countries. 
· According to UN commission on population and development, internal migration from rural to urban areas permit a reallocation of the labour force to more productive activities and opens opportunities for migrants
Trends in Population Growth

World population is currently growing by 1.1 percent annually, such that by 2050, the total population is expected to reach 9.1 billion people (Figure below). It is eventually expected to stabilize naturally at somewhere between 12 and 15 billion people. The major growth is expected to occur in developing countries' urban populations. Roughly nine in ten children (1.6 billion total) under the age of 15 currently reside in developing parts of the world, up from seven in ten in 1950. 

[image: image3.emf]
World population growth trend.

4.1.2 Challenges Resulting from Population Growth

· Rapid population growth renders African farmers more vulnerable to hunger, disease, and famine. Increased family size means decreased size of food portions and declining nutrition. Chronic hunger and intermittent famines require substantial relief aid. That heavily burdens the state, donors, and NGOs, diverting resources that might otherwise go to education, health, reforestation, crop improvement, soil restoration, water-harvesting technology, agricultural research, and improved farming technology. 

· The rapid increase in global population will also impose significant strains on earth's natural environment. Larger families diminish agricultural output, since all land that is physically cultivable is now cultivated. Land units formerly measured by the gash are now measured in hectares. The resulting smaller farming plots mean less food production per family for each new generation. 

· Land use demands created by larger families cause subsistence farmers to overuse their land, thereby ceasing crop rotation and degrading the soil. 

· Increased population also exacerbates deforestation which if ignored becomes one of the most alarming problems. More rural people require more farm land, grazing land, timber for construction and fuel-wood. In Africa, a continent where 80% of the population depends entirely on wood for essential fuel needs, deforestation causes a major energy concern.

· . Lack of trees to facilitate the underground collection of water produces rock-hard soil, which does not facilitate water infiltration but rather promotes flooding. In addition to destroying crops on farmlands, floods sweep away the nutrient-rich topsoil, leaving behind a dry and infertile substratum. This leads to massive drops in food production. 

· High population densities also cause degradation of water resources.

Population growth, therefore, poses a number of socioeconomic and geopolitical challenges, including intensifying agricultural production without further contamination of the world's waterways, increasing energy use without continuing to raise greenhouse gas levels, and protecting expanding urban and coastal populations from disease and natural disasters. This is also aggravated by breakdown of traditional farming, land use and natural resource management

systems. 
Through its adverse effect on the environment, population growth is a significant cause of the increase in the number of environmental refugees (people who can no longer secure a livelihood in their own area because of environmental problems such as desertification). The number of environmental refugees will be greatly inflated if, as expected, global warming causes sea levels to rise, engulfing vast areas of densely populated land. If abrupt climate temperature changes occur in the future as have happened in the past, agricultural systems may be unable to adapt fast enough, causing massive decrease in food production, which in turn will swell the number of environmental refugees. Environmental refugees may simply be displaced within a country, or they may by international migration move between nations or continents. Such disruptive movements can impede attempts to achieve sustainable development.

In addition to population growth, outstripping the carrying capacity of local resources, livelihood systems in poor countries are likely to become more structurally vulnerable owing to one or a combination of the following factors: 1) Natural disasters such as recurrent droughts and floods; 2) Loss of economic opportunities during transitional periods of market liberalization (e.g.

structural adjustment measures); and 3) Complex emergencies characterized by political instability.

Summary, 

Population growth posses the following challenges in production and livelihood opportunities:

o Intensification of agricultural production

o Soil degradation e.g. erosion.

o Lack of access to land.

o Reduced livestock grazing possibilities; limits to grazing land.

o Degradation of water resources.

o Difficult access to irrigation water.

o Decreased size of food portions and declining nutrition.

o Deteriorating health standards.

o Problems accessing credit.

o Difficulty in accessing education and training.

o Demographic trends toward a younger population places increasing pressure on labor markets, resulting in greater unemployment and out-migration.

o Increased political instability and conflict.

o Increases affluence gap between rich and poor regions which has implications for migration: it fuels the desire to emigrate from poor regions.

o Increased potential for demographically fuelled conflict resulting from declining livelihood assets.

o Environmental problems:

· Destruction of natural ecosystems,

· Increased rate of species extinction,

· Falling water tables and depletion of aquifers,

· Pollution of rivers, seas and coastal waters,

· Increase of harmful emissions to the atmosphere

4.2 Migration

Why, Who and Whereto

The search for a better and more secure livelihood drives many migratory movements, and is most common where survival is at stake. People move for a variety of reasons. They consider the advantages and disadvantages of staying versus moving, as well as factors such as distance, travel costs, travel time, modes of transportation, terrain, and cultural barriers. Sometimes mass movement of people may be triggered by conflict, forming a threat to security and livelihoods. Christopher and Haan (nd), endeavor to differentiate between negative ‘distress’ migration and positive ‘livelihood’ migration in terms of migrations success in facilitating or constraining livelihood security.

Most migration occurs within national borders, but many countries send and receive international migrants. Families that are better off (more food secure, landed) migrate less often; the poorer (landless households) migrate more often with all members of the family, for longer periods. Migration particularly over greater distances tends to be dominated by young men. Female migration is thought to have increased especially in Sub-Sahara Africa as a result of economic crisis and Structural Adjustment Programmes. Today, while a majority of developing countries’ poor people continue to be rural, this no longer holds true for Latin America, Asia and Africa where the urban share of poverty has dramatically increased. In Africa, about 40% of the poor are now urban, though there is considerable variation between countries. The UN estimates that by 2025, 50 % of the population in Africa may be living in cities partly due to rural urban migration.


4.2.1 Types of Migration

Internal Migration: Moving to a new home within a state, country, or continent.

External Migration: Moving to a new home in a different state, country, or continent.

Emigration: Leaving one country to move to another (e.g., the Pilgrims emigrated from England).

Immigration: Moving into a new country (e.g., the Pilgrims immigrated to America).

Population Transfer (also known as an involuntary or forced Migration): When a government forces a large group of people out of a region, usually based on ethnicity or religion.

Impelled Migration (also called "reluctant" or "imposed" migration): Individuals are not

forced out of their country, but leave because of unfavorable situations such as warfare, political

problems, or religious persecution.

Step Migration: A series of shorter, less extreme migrations from a person's place of origin to

final destination such as moving from a farm, to a village, to a town, and finally to a city.

Chain Migration: A series of migrations within a family or defined group of people. A chain

migration often begins with one family member who sends money to bring other family members to the new location. Chain migration results in migration fields—the clustering of

people from a specific region into certain neighborhoods or small towns.

Return Migration (also known as circular migration): The voluntary movements of immigrants back to their place of origin.

Seasonal Migration: The process of moving for a period of time in response to labor or climate

conditions.

4.2.2 Causes of Migration

The causes of migration are in two categories;

· Security dimension of migration (natural disasters, conflicts, threats to individual safety, poor political prospects) and 

· Economic dimension of migration (poor economic situation, poor situation of national market). More specifically however, factors causing migrations can be grouped into two: Push and pull factors. These could be economic, political, cultural, and environmentally based.
Push Factors

These are reasons for emigrating (leaving a place) because of a difficulty. Push factors

are forceful and relate to the country from which a person migrates. They include;

Food shortage,  Inadequate jobs, Few opportunities, "Primitive" conditions, Political fear, War, Poor medical care, Not being able to practice religion, Loss of wealth, Natural Disasters such as floods, Death threats, Slavery, Pollution, Poor housing, Landlords, Bullying, Poor chances of finding courtship etc.

Pull Factors

These are reasons for immigrating (moving into a place) because of something desirable.

They are influenced by the following:

o Place Utility: The desirability of a place based on its social, economic, or

Environmental situation often used to compare the value of living in different locations. An

individual’s idea of place utility may or may not reflect the actual conditions of that location.

o Intervening Opportunities: Opportunities nearby are usually considered more

attractive than or slightly better than opportunities farther away, so migrants tend to settle in a

location closer to their point of origin if other factors are equal.

o Distance Decay: As distance from a given location increases, understanding of

that location decreases. People are more likely to settle in a (closer) place about which they have

more knowledge than in a (farther) place about which they know and understand little.

Different types of pull factors include:

• Better food supply, Job opportunities, Better living conditions, Nicer climate, Political and/or religious freedom, Enjoyment, Education, Better medical care, Security, Freedom, Family links, Better chances of finding courtship.

 Several types of push and pull factors may influence people in their movements, sometimes at

the same time.

4.2.3 Challenges Resulting from Migration

· Migration leads to the absence of people, mainly of young men, but occasionally women. Absence of a particular segment of the households has implications on agricultural and livelihood practices. 

· Outmigration (usually of the young and male) can lead also to collapse of traditional farming systems that maintained the natural resource base. 

· Spontaneous migration coupled with the destabilizing effects of modernization may sometimes result into social and political conflict arising from competition for land and other production resources. This has been experienced in the DRC and recently, also in Kenya (2008).

Therefore, migration posses the following challenges in production and livelihood opportunities; 

• Affects population patterns and characteristics.

• Alters social and cultural patterns and processes.

• Diminishes economies e.g. brain, skills and labour drains.

• Affects physical environments.

• Collapse of traditional farming systems that maintained the natural resource base

• Leaves female headed households in an even more vulnerable position

• Insufficient local labour supply.

4.2.4 Summary

“The Tragedy of the Commons”, Hardin, (1968) argues that “the only way we can preserve and nurture other and more precious freedoms (including the freedom to use commonly owned natural resources) is by relinquishing the freedom to breed, and that very soon”. He maintains that the human conscience is pathogenic and self eliminating, and if left to solve the population problem, a tragedy looms. He suggests “mutual coercion mutually agreed upon” as an escape from the problem. Almost half a century later, this has not been heeded. With the current projections in population growth, the tragedy envisioned by Hardin is inevitable, unless urgent measures are taken. Wiggins, (2007) projected that between 2005 and 2015, a further 106 million people will have joined the rural labour force in the developing world. This will certainly create very significant strain on the existing natural resources and other livelihood assets in these regions that have no more expandable arable land. Since rural employment is inescapably bound up with the challenge of meeting the first Millennium Development Goal of reducing hunger and extreme poverty, ways of improving existing rural jobs and creating additional jobs for the more than 100 million new workers need to be found. But the challenge lies in this question: what work will they find, and where? I agree with Wiggins, (2007) on five things that need to be done as a matter of policy and implementation:

1. Increase growth in agriculture which will yield better returns to self-employed farmers.

2. Increase growth the non-farm economy that creates new jobs that will put upward pressure on rural wages.

3. Invest in rural people: basic education, skills, health, and early nutrition.

4. Encourage migration through provision of information and improved transport. This will

help ease pressure on livelihood assets in the rural areas while opening up opportunities for off-farm economic activities

5. Facilitating remittances from migrants.

Case study 1

Socio-Economic Factors Associated with Urban-Rural Migration

in Nigeria: A Case Study of Oyo State, Nigeria

Keywords words: Rural, Urban, Movement, Migrants.

Abstract

 The study investigated socio-economic factors influencing movement of people from urban centres to rural areas in Nigeria with particular focus on Oyo State of Nigeria. Purposive sampling technique was used to sample 160 migrants in rural areas for the study. Data were collected from the respondents using interview schedule. The principal results of the study reveal that most of the respondents left the urban centres for the rural areas because of their inability to secure jobs in the towns, transfer to rural areas in their places of work, retirement and high cost of living in the urban centres. Also, the principal results show that there is a positive and significant relationship between lengths of stay of migrants in the rural areas and their ages (r = 0.442, p = 0.01). There are significant differences in the lengths of stay on migration by the single, married, widowed and divorced migrants since the calculated F-ratio (3.04) exceeds the tabulated F- ratio (2.74). It is recommended that government should encourage the drift of people to rural areas by making available such amenities that would encourage the stay of the migrants. This encouragement would enhance rapid rural development and bring the rural communities to the mainstream of national development.


Introduction

Migration is considered as the movement of people from one geographical region to another, which may be on temporary or permanent basis. People migrate based on the prevailing conditions and the reasons for it vary from one person to another depending on the situation that brought about the decision. Migration is a selective process affecting individuals or families with certain economic, social, educational and demographic characteristics. Migration occurs as a response to economic development as well as social, cultural, environmental and political factors and effects on areas of origin as well as destination. People tend to move away from a place due to need to escape violence, political instability, drought, congestion in various dimensions and suspected or real persecution. Also, adverse physical conditions such as flood, landslide (erosion and earthquake), insects and pests, soil infertility contribute largely to the reasons why people leave one environment for another. Studies by Fadayomi (1998) reveal general persistence of rural-urban and rural –rural migration types. Studies by Okpara (1983) reveal that migrants from rural to urban areas are always many compared to those coming from urban to rural areas. The movement from rural to urban areas makes a negative impact on the quality of rural life especially when such migrants carry away their needed consumption into the city. Migration of young adults from the rural areas also placed a greater burden on the farmers. For farmers to cover the same area of land as when he had extra assistance, he must work much longer hours thus depriving him of some time for leisure or participation in various social activities. On the other hand, studies by Ijere (1994) reveal that rural–urban migration has a positive impact on urban growth and social development, which makes generation of employment opportunities and provision of educational facilities and transportation infra-structure for the migrants. Today, urban-rural migration is one of the most important modes of migration which exist in the society. Until recently, researchers have not paid much attention to the rural –urban drift. Studies by William (1970) reveal that some factors could send one off a place, which might be due to crisis, old age, transfer, retirement and invasion of pests and diseases. Also some social factors may evolve to make people migrate to rural areas. Studies by Jibowo (1992) show that factors influencing people to migrate to rural areas might be as a result of city congestion, traffic, dams, sanitation problems, increasing urban unemployment, increased crime rate and housing problem. These problems are so great in many 14 J. GBEMIGA ADEWALE developing countries that rural develop-ment has been a cardinal programme of political campaigns by many politicians. This study therefore investigated those factors that are associated with the urban to rural migration in Nigeria. Specifically, this study investigated factors associated with movement of people from towns to rural areas and some of the socio-economic characteristics of the migrants. The study hypothesized that there are no significant relationships between lengths of stay of migrants in the rural areas and some of their socio-economic characteristics such as age, gender, marital status, years of formal education and occupation.

Materials and methods

This study was carried out in Oyo State of Nigeria. Oyo State is located in the south-west Nigeria. The capital of the Oyo state is located in Ibadan, which is the second largest city in Africa. Ona-Ara Local Government Area is a rural area with close proximity to Ibadan. The urban-rural migrants in the area constitute the population for the study. Purposive sampling technique was used to select the migrants for the study. A total of 160 respondents were sampled for the study. Interview schedule was used in collecting data from the respondents. Some socio-economic characteristics of the respondents were identified and measured at certain levels of measurement. Ages and years of formal education received by the respondents were measured at ratio level, while gender, marital status and occupations were measured at nominal level. Lengths of stay of respondents in the rural areas were measured at ratio level by asking the respondents to indicate how many years they have stayed in the rural community.

Results and discussion

Socio-Economic Characteristics of theRespondents: The results of the study reveal that a majority (57.5 %) of the respondents had their ages between 40 and 69 years, with the highest concentration in the range of 50-59years

A majority (76.3%) of the respondents are male migrants, while about 23.7 percent were female migrants. About 71.0 percent of the respondents were married, 22.5 percent were single. It may be inferred that most of the urbanrural migrants are married men. This category of respondents (17.5%) did not receive any form of formal education, while a majority (82.5%) had received one form of formal education or the other. About 27.0% and 28.8% of the educated migrants had received post primary and post secondary education respectively. It may be

concluded that people who had received formal education also moved from urban to rural areas to settle down. About half of the migrants are artisans, while 26.3 percent are civil servants. Only 3.8 percent of the migrants went into farming.

Socio-Economic Factors Influencing

Migration: The results of the study show that a majority (67.5%) of the respondents left the town for rural areas due to factors ranging from inability to secure jobs, transfer from their place of work, retirement to high cost of living in the town. The greatest proportion of the migrants moved to rural areas due to high cost of living in urban centres. Another 11.3 percent moved away because of congestion in the urban centres. Respondents are absentee heads of households. 
Socio-economic factors associated with urban-rural migration in Nigeria

Migration: There is a positive and significant relationship between lengths of migration and the ages of the migrants (r = .442) at 1% level. In other words, the older the migrant the longer he/she stayed in the rural areas. However, migrants’ years of formal schooling had a negative but non-significant relationship with their lengths of migration (r = -.165). Also the results reveal that marital statuses of the migrants contributed significantly to lengths of their migration. This is because the F-calculated value (3.04) exceeds F-tabulated value (2.74) at 5% level. Married respondents stayed longer as migrants in rural areas. Gender of the migrants had no significant contribution to their lengths of migration. The F-calculated (F = 1.72) is lower than F-calculated value (F- ratio = 3.95) at 5% level.

Conclusion

Majority of the respondents are married men who had received some forms of formal education. A majority of the migrants moved to rural areas in the recent past. The major factors that influenced the movement to rural areas from the urban centre included inability to secure jobs and high cost of living in the urban centres, transfer to rural areas in their places of work and retirement. The ages and marital statuses of the migrants contributed significantly to their lengths of stay in the rural areas. It is recommended that government should encourage the drift of people to rural areas by making available such amenities that would encourage the stay of the migrants. Also, migrants should be encouraged to form themselves into cooperative societies which can be used to attract the attention of the Government or Nongovernmental organizations to establish different cottage industries in the rural areas. This encouragement would enhance rapid rural development and bring the rural communities to the mainstream of national development. 


Lengths of Stay of Migrants in Rural Areas:

The results of the study reveal that 45 percent of the migrants had spent between 1 and 5 years in the rural areas, while 37.5 percent had spent 6 to 10 years in migration. The results indicate that a majority of the migrants migrated to the rural areas not too long. This is an indicator that if rural areas are well developed; it will encourage influx of people into rural areas from the urban centres.

Learning Exercise

1. Using the case study given above, provide in-depth information on migration as experienced in your region stating the repercussions this has on individual migrants, their families, their professions, their livelihoods and the nation as a whole.

2. Give some recommendations in your view as to how this can be improved

Links
1. http://www.worldbank.org/urban/symposium2003/docs/papers/odhiambo.pdf 
2. http://earthtrends.wri.org/updates/node/61
3. http://www.ilri.org/Link/Publications/Publications/Theme%201/Pastoral%20conference/Papers/Gemtessa%20Livelihood%20Diversification%20of%20the%20Pastoral%20Communities%20of %20Borena.pdf

4. www.population-growth-migration.info
5. http://www.norway.org.et/etiopia/levineextract.htm

6. http://www.nationalgeographic.com/xpeditions/lessons/09/g68/migrationguidestudent.pdf
7. http://en.wikipedia.org/wiki/Population_growth 



Sub-topic 1

4.3 Urbanization as a challenge to production for livelihood opportunities 

                                                                      Introduction 
Urbanization is a shift from a rural to an urban society, and involves an increase in the number of people in urban areas during a particular year. Urbanization is the outcome of social, economic and political developments that lead to urban concentration and growth of large cities, changes in land use and transformation from rural to metropolitan pattern of organization and governance.  

Urbanization is increasing in both the developed and developing countries. However, rapid urbanization, particularly the growth of large cities, and the associated problems of unemployment, poverty, inadequate health, poor sanitation, urban slums and environmental degradation pose a formidable challenge in many developing countries. Available statistics show that more than half of the world’s 6.6 billion people live in urban areas, crowded into 3 percent of the earth’s land area (www.populationenvironmentresearch.org).  

 The proportion of the world’s population living in urban areas, which was less than 5 percent in 1800s increased to 47 percent in 2000 and is expected to reach 65 percent in 2030. However, more than 90 percent of future population growth will be concentrated in cities in developing countries and a large percentage of this population will be poor. In Africa and Asia where urbanization is still considerably lower (40 percent), both are expected to be 54 percent urban by 2025. Although urbanization is the driving force for modernization, economic growth and development, there is increasing concern about the effects of expanding cities, principally on human health, livelihoods and the environment. The implications of rapid urbanization and demographic trends for employment, food security, water supply, shelter and sanitation, especially the disposal of wastes (solid and liquid) that the cities produce are staggering. The question that arises is whether the current trend in urban growth is sustainable considering the accompanying urban challenges such as unemployment, slum development, poverty and environmental degradation, especially in the developing countries.  

Learning outcomes

1. Understand the drivers of urbanization

2. Understand the implications of rapid urbanization

3. Case studies to give real life scenarios of urbanization 

4. What different authorities are doing to mitigate the problem

4.3.1 Dual Aspects of Urbanisation

· Urbanisation as a social phenomenon has two faces. The first treats it as a process wherein rural dwellers relocate to urban centres in the belief that such migration will secure for them greater advantage not only of an economic nature, but encompassing psychological, cultural, social, and political aspirations as well. 

· The second aspect views urbanization as the ability of cities to cope with an ever-increasing population. Capacity augmentation often entails the expansion and strengthening of a city’s social, economic, and physical infrastructure to accommodate population increases and effectively harness the added human resource input to achieve growth and development.  

· It must be stressed at this juncture that urbanization per se is not pernicious. Rather, what is harmful is inordinately rapid urban population growth relative to a city’s ability to meet it.

4.3.2 Major causes of urbanization  

· Natural population increase (high births than death)  

The natural increase is fuelled by improved medical care, better sanitation and improved food supplies, which reduce death rates and cause populations to grow. In many developing countries,

· Migration 

It is rural poverty that drives people from the rural areas into the city in search of employment, food, shelter and education. In Africa, most people move into the urban areas because they are ‘pushed’ out by factors such as poverty, environmental degradation, religious strife, political persecution, food insecurity and lack of basic infrastructure and services in the rural areas or because they are ‘pulled’ into the urban areas by the advantages and opportunities of the city including education, electricity, water etc. Even though in many African countries the urban areas offer few jobs for the youth, they are often attracted there by the amenities of urban life. 

Characteristics of urban settings

· High population

· Less agricultural activities (urban agric)

· More commercial activities

· The major land use is predominantly residential.  

 Processes of urbanization 
The urbanization processes are largely driven by market forces and government policies that lead to simultaneous processes of change in livelihoods, land use, health and natural resources management including water, soil and forests and often reactive changes in local governance. Government development policies and budget allocations, which often favour urban residents over rural areas, tend to pull people into the urban areas. In the cities, public investment, which often misses the urban poor, with expenditures biased towards the higher-income classes and poverty among vulnerable groups such as new migrants force them into slums and squatter settlements. The market forces result in a series of changes in employment, urban agriculture and peri-urban production systems. Ready market leads to an increase in production of horticultural crops and perishables such as vegetables given the high demand and proximity to urban consumers. These factors therefore, act as a great centripetal force in favour of urbanization. 

Online reading (www.populationenvironmentresearch.org).  

4.3.3 Implications and challenges of urbanization

Un-employment

Internal migration tends to upset the supply and demand balance of the rural-urban labour structure. On the supply side, the growth rate of urban jobseekers is disproportionately increased relative to urban population growth; on the demand side, creation of urban jobs is more costly and more difficult to achieve than rural employment due to high cost of production inputs and pressures of rising urban wages and compulsory employee benefits. However, the effect of migration on the development process goes beyond the emphasis on urban unemployment and underemployment. Migration in excess of new job opportunities is a symptom as well as a cause of underdevelopment in the developing countries, (www.populationenvironmentresearch.org).  

Un-employment mainly affects the financial capital for the poor, in that it is hard for them to raise liquid cash, and obtaining loans from financial institutions is very hard since more at times the urban poor don’t have collateral to secure the loans.  This in turn affects all the other assets that the urban poor need for production for livelihood as they are all inter-linked. 

Food security

Expansion of cities and impact on the peri-urban area “Urban” prime agricultural land converted for residential/ commercial use and its impact on agricultural and food output For example, urbanization leads to the outward expansion of cities and results in changes in land use whereby urban residents buy up prime agricultural land for residential or commercial purposes, (Hadada, 1999).  The conversion of farm lands and watersheds for residential purposes has negative consequences on food security, and thus, affects the human, natural and financial assets that that the poor need for production for their livelihood.  

Poor health

Cities impact on health in many ways. In the areas of the environment and health, problems of emission reduction, supply of clean drinking water, sewage and rubbish disposal, food security and poverty reduction are the most important. Vulnerability of the urban population to natural disasters and diseases, especially HIV/AIDS and atmospheric pollution has also been recognized. Although, data about pollution levels are fragmentary, the air and water quality in many cities threatens the health of millions of city residents.

 Although, a significant positive impact of urbanization is promotion of urban agriculture and the cultivation of staple crops, vegetables, poultry and dairying, which are demanded by urban consumers, cultivation of vegetables through sewage irrigation and the use of chemical pesticides affect the health of consumers who are not notified of the circumstances of cultivation of these products. As a result, the human capital for the poor is affected due to poor health and financial capital due the fact that the food products produced as perceived to be not safe for human consumption (food safety issue), and eventual loss of market.  For example in Uganda, the consumption of Yams and Vegetables grown around Kampala swamps was stopped by the government due to have been found by high concentration of heavy metals and human faecal materials.  

Poor Sanitation and water provision 
Poorly protected natural spring well: A large proportion of the urban population is also affected by poor sanitation that threatens their health. River pollution is particularly found to be worse where rivers pass through cities and the most widespread is contamination from human excreta, sewage and oxygen loss. It is estimated that about 400 million people or about one-third of the population in the developing countries do not have safe drinking water. In many cities in developing countries, there is limited access to clean drinking water and the quality of several watercourses is poor, with pollutant levels higher than the WHO’s standards. Pesticide contamination from urban agriculture, residues from sawmills and manufacturing industries, wastewater from urban drains and municipal dumping of waste especially human excreta pollute drinking water sources that affect the health of the urban and peri-urban populations. In the long-term, treatment of sewage would be required for safer vegetable production and to reduce water pollution.

Diseases 

Urban populations are also vulnerable to diseases such as malaria or those associated with air pollution. Other malfunctions that are associated with industrial and traffic injuries and psychological disorders, especially in low-income urban and peri-urban area are also disturbing. The unhealthy environment and overcrowded housing in the slums expose the urban poor to high rates of infectious diseases such as pneumonia, tuberculosis and diarrhoea. Although it is clear that cities in the developing countries act as nodes through which development occur, it is important to note that rapid urbanization poses particular risks that affect sustainable livelihoods of millions of people. Here the major capital affected is the human capital since it is made un- productive.  

Environmental degradation
The wide range of effects include soil erosion, deforestation, destruction of watersheds and wetlands, traffic congestion, contamination/pollution of water, and environmental risks associated with low-income housing areas. Cities and towns that are located near water bodies like lakes and rivers, deposit industrial and human waste into these water courses. These upset the aquatic ecosystem and make the water unfit for human consumption there by affecting the livelihood of the people. 

Poor shelter

Almost one billion people worldwide are living in slums. Without radical change, that number could double in 30 years. By 2050, there may be 3.5 billion slum-dwellers, out of a total urban population of about 6 billion. Worldwide, 18% of all urban housing units (some 125 million units) are non-permanent structures and at least 25% of all housing (175 million houses) does not meet urban construction codes. For every 10 non-permanent houses in the cities of developing countries, 3 or 4 are located in areas prone to floods, landslides, hurricanes and earthquakes. When 4 or more people live together in one tiny room, they experience a loss of dignity and are susceptible to infectious diseases and domestic violence. These facts demonstrate the tremendous challenges and the need to engage in local initiative with the private sector to alleviate and solve the issue. Kenya’s capital city Nairobi has some of the most dense, unsanitary and insecure slums in the world. Almost half of the city’s population lives in slums. It is estimated that in Nairobi there are about 200 slums and squatter settlements

Weak Urban Governance

Poor land management systems (poor or no urban planning), grabbing of public utility land, dumping sites & open green spaces, do not focus on poverty and social services to the urban poor. In addition, urban governances lack capabilities to accommodate the big population of urban dwellers, also lack capabilities to find employment, and the necessary social services are not in place. 

Mitigation measures

Private sector involvement in provision of safe water

The private sector participation in the water sector is encouragd to bring greater efficiency to management and mobilize investment funds for sector development. There are many small and informal enterprises which are finding good business opportunities, even in low income areas, for improving water and sanitation to deprived households. Private enterprises operating in low income settlements provide better services to those who do not yet have adequate access to water and sanitation.

The involvement of communities on the ground is essential in these partnerships, though very challenging. An example of good practice is that of Maji Bora - Kibera model in Kenya. It is important to envisage mainstreamed business solutions. Also, innovation is essential in the sector and best practices need to be identified and disseminated to the business community to be possibly replicated taking into account the local constraints. 

Energy

Simple windmill as a solution for urban poor: (UN-Habitat 2007), noted that business opportunities clearly reside in non-conventional energy options and renewable energy technologies – solar energy, mini-hydro technologies, wind generation, improved bio-fuels -- in areas where energy is not available to businesses and households but undoubtedly needed. However, in order to make the alternative options workable, governments need to adopt policies that enable the widespread use of these alternatives. For energy-related policies to succeed, it is crucial to align the goals of both the Government and the private sector.

 Also, incentives are necessary to increase business solutions in the energy sector. In Israel, solar heaters are compulsory for all building below 27 meters. Tax rebates are also provided on solar panels and equipment in many countries. Working on energy efficiency and saving shows impressive results as this has been achieved in the industry sector in Kenya. These savings have tremendous impacts on the cost of products to end users and on available energy for household’s consumption. In order to increase energy supply to deprived households, solutions have to be found in increasing the supply chain. 

In cities of developing regions, waste should be more considered as a reclaimable resource in itself. At present, it is the least considered element in urban policies, as well as the least financed sector, though the most damaging on the urban environment. There is also a strong need to adopt integrated policy frameworks that include waste management, inter-linked with sanitation and water supply and management in particular. The incorporation of micro-enterprises and informal waste recycling cooperatives in the municipal solid waste management system has shown interesting results. Addressing the bottom of the pyramid can be done through the promotion and development of recycling cooperatives, which also provide a way of improving the living and working conditions of informal waste pickers, resulting in increased livelihoods.  

Rationalization of waste collection, however, is not sufficient without creating sanitary disposal capacities, in the form of either sanitary landfill sites, or recycling or incineration plants. Waste treatment technologies are important but partnerships involving communities on the ground are equally critical to address challenges in waste management and at the same time enhancing livelihoods at the bottom of the pyramid. Best business and partnership models should be explored.  

Shelter and Housing Finance

 Low cost housing project in Nairobi

Kenya union of savings credit and co-operative organization (KUSCCO) in Kenya has developed a mortgage facility using the existing formal framework of the Co-operative sector. Members of co-operatives can contribute to the fund, and are encouraged to come together and borrow as a group. The members must raise 20% of the cost of construction or housing price, and must continue to save 2000 Kenya Shillings per month for the entire loan repayment period. The major challenges are the lack of title deeds, unattractive and unsupportive fiscal framework.  

 In addition, UN-HABITAT Slum Upgrading Facility (SUF), is underway in Ghana, Indonesia, Sri Lanka and Tanzania through the SUF Pilot Team. With limited support, Kenya and Uganda through the UN-HABITAT SUF PMU are doing the same.  

Even when private developers and investors are willing to engage in housing finance and low-cost housing provision for the poor, governments have to develop the right regulatory and macroeconomic frameworks, and local resources must be leveraged from the urban poor themselves. A further key responsibility of governments is to provide the necessary infrastructure to enable municipalities to fulfil their role and the private sector to operate. Shelter micro finance and community-based shelter funds are important tools to promote. Small housing loans, disbursed through housing micro finance institutions, have been some of the most promising developments in housing finance during the last decade.  
 Kibera slum in Nairobi (Slum upgrading)
Slum Challenge initiative is necessary. It should be driven by the private sector. UN-HABITAT could play a key role in bringing the different private sector partners together, as well as engaging the Government to provide incentives for private sector-driven slum upgrading. The Business Patterns ship for Sustainable Urbanization should also play a coordinating role in linking private sector companies with the communities on the ground. The Slum Challenges objectives would include: 1/ building partnerships eg in Nairobi slums bringing together business partners, local authorities and the slum communities; 2/ promoting existing business operating in Nairobi slums; 3/ identifying untapped market opportunities and business models that would work thus improving the living conditions of slum dwellers.   Examples of Slum Upgrading Facility (UN-HABITAT SUF) are active in Kibera, Nairobi & Namuwongo, Kampala.  


Information technology (IT) and Training

Computers can allow small business development at the local level in communities. These can address urban setting and low income settlements to support sustainable livelihood. The use and spread of internet creates new opportunities for small entrepreneurs. IT training and education is part of lifting people out of poverty. Mobile banking may not reach the markets but can empower the unbanked small entrepreneurs in the long run if prices of money transfer reduce. Mobile banking allows fast, safe and easy money transfers. Entrepreneurs will be able to rely on cash transactions which they could not access before. Additionally, the spread of mobile technology has allowed the creation of new job opportunities and sources of income in slum areas

Improve and increase urban agriculture

The need for a more direct agricultural response to urban poverty and food insecurity was recognized by the CGIAR in late 1999 when it established a wide Initiative on Urban and Peri-urban Agriculture. The Initiative was launched to focus on issues relevant to urban and peri-urban agriculture. Urban agriculture seeks to enhance food and nutrition security, increase incomes, and improve environmental and health conditions among urban populations via agriculture. These three goals are closely related to the differences anticipated in the role of agriculture as one moves from rural to urban conditions. Evidence of micronutrient deficiencies among poor urban children underlines the need for a sustainable means to increase the availability of micronutrient-rich foods for this group.

 Urban goat rearing in Natete, a Kampala suburb.  The highly unstable employment conditions of developing world cities prioritize the need for flexible, alternative employment opportunities that can provide access to supplementary income. Agriculture offers opportunities to make a positive impact on urban ecosystems under tremendous strain from high populations and poor infrastructure, through the provision of productive, aesthetically pleasing green spaces, and the ability to absorb urban organic wastes through composting and use as animal feed. Agriculture in urban conditions can also have negative health and environmental repercussions through poorly managed use of agro-chemicals and introduction into the food chain of the many biological and chemical contaminants present in the urban environment. Urban agriculture mitigates these risks and ensures food security. There is policy coming up in various institutions to address agriculture in urban areas.

Summary
Around the world, especially in Africa and Asia, cities are expanding rapidly. For the majority of urban dwellers, especially the poor, finding potable water supply, affordable shelter, accessible and secure urban land for agriculture to ensure food security, securing gainful employment and improvement in health facilities would continue to remain a priority. Since restrictive urban growth policies, especially population distribution designed to reduce the rate of rural-urban migration appear to have had limited success in many developing countries, policies must be directed at transforming the rural economy in order to slow the rate of urban sprawl. Comprehensive land use planning and revision of planning standards and administrative procedures would, go a long way to, reduce many of the problems that face urban populations in the developing areas, especially Africa.

Learning Exercise

In our own set up, what are urban authorities doing to provide social services to the urban poor, low income group, children and women, young people seeking employment and the elderly?

Case study 1

Lowe, Lucky (2007) urbanization: Nakuru Integrated Urban Housing Project {Online} "http://practicalaction.org/?id=t4sl_casestudy_nakuru" Kenya. http://practicalaction.org/=t4sl_casestudy_nakuru

Case study 2
 Discussion of Population and Environment Interactions in West Africa 
Panel contribution to the Population-Environment Research Network  Cyber seminar on Population-Development-Environment Linkages in the Sudano-Sahelian Zone of West Africa (September 2007) Online ; http://www.populationenvironmentresearch.org/seminars.jsp
Abstract 

Several decades after the great droughts that affected Sahelian and Sudanian West Africa, neo-Malthusian predictions of societal collapse have not occurred, despite the doubling of population in many areas. Farmers in semi-arid West Africa, like other regions of sub-Saharan Africa, are using different adaptive strategies to manage increasing populations and decreasing land availability. They are intensifying their production systems, migrating in search of seasonal work or better land and diversifying their incomes beyond the farm. In some cases, there has been synergy between agricultural and socio-economic development, with agriculture spurring off-farm commerce, infrastructural development and access to schooling and health care. Despite this, there are some questions as to whether these areas can sustain continued economic growth if population continues to increase at past rates. Several of the case studies illustrate that with increased population pressure, there have been changes in land cover, with agricultural areas replacing forests. Farmers are concerned their resource bases are being degraded. With migration and population growth, land has become scarce and conflicts have increased. Three different cases show this; agricultural intensification and landscape change, migration and changing land rights and conflict. 

Agricultural Intensification and Landscape Change 
The ability to intensify production systems in contexts of rapid population growth and declining land availability determines whether farmers succeed or fail at agricultural production in semi-arid Africa. There is growing evidence that farmers in sub-Saharan Africa are changing their landscapes and improving welfare through intensification (Tiffen, et al. 1994; Turner et al. 1993) using practices such as manure application, agro-forestry and soil conservation techniques (Gray 1999; Mazzucato and Niemeijer 2000). Several of the case studies demonstrate that under population pressure, farmers are intensifying their agricultural systems. For example, the case study of cotton cultivation in Tao (Mali), where cotton cultivation is well established, shows that yields of most crops are higher now than they were in the past, despite the perception that land is more degraded. Farmers are using more manure and other soil building techniques. Intensification, though, has led to changing landscapes, with fields replacing fallows and forests. Benjaminsen (2001) also finds this in Mali, where intensive farming strategies have led to an anthropogenic landscape where some types of natural resources, particularly types enhanced by human activity such as soils and trees on farms, are maintained, while others such as forests and biodiversity are lost. 

In much of rural Africa, while intensification has benefited many farmers it has not been an even process, but one that has resulted in social costs, particularly in the form of uneven distribution of assets and differential environmental trade-offs. Murton's (1999) examination of population-environment interactions in the Machakos region of Kenya contends that intensification has been accompanied by differential access to non-farm income and unequal land tenure. Hulme et al (2001) argue that in several wetland locations in Africa intensified production systems are leading to uneven individualization of land rights and socioeconomic differentiation. There is evidence of some unequal access to resources in some of the study areas. Farmers in the older cotton cultivation area of Mali (Tao) show differential practices. Wealthier farmers are intensifying at a faster rate, although poorer farmers also use soil amending inputs but at a lower rate. By examining the differential practices of wealthier and poorer farmers in Mali, the case study allows us to see the effects of intensification on socio-economic change. 

Several of the case studies examine cotton growing regions. While the cotton sector has recently faced difficulties in West Africa because of declining world prices, both the Mali and Burkina Faso case studies show how cotton and new agricultural technologies have led to certain synergies between agricultural development and socio-economic development. Farmers from all income groups in the area of older cotton cultivation of Mali perceive that they are much better off. This is because of the presence of cotton and the development strategies of CMDT, the Malian cotton parastatal. In Garalo, a relatively recent cotton zone, many farmers, particularly poorer farmers, do not perceive that they are better off. 

Migration 
One theme of the case studies is that since the great droughts of the 1970s and 1980s, farmers have undertaken migration as an adaptive strategy. Farmers have migrated to new agricultural frontiers in search of better agricultural land, made possible, in many cases, by disease eradication. The Niger case study illustrates how farmers use seasonal migration as a tool for sustaining agricultural livelihoods and household food security. 

Several of the cases illustrate that migration has led to new economic opportunities and economic growth. Migrants bring with them new skill sets and new experiences. The Burkina Faso case study illustrates how migrants have brought with them new strategies for agricultural innovation and entrepreneurship. Migrants have cultivated cash crops such as cotton which has permitted them to acquire new agricultural implements and use fertilizer. Other synergies have been observed as well. Permanent markets have been introduced. New activities employ people in the off-farm sector. The livelihoods of migrants have improved in the eastern region of Burkina Faso, where poverty levels have decreased, and infrastructure has been enhanced. This is partially due to in-migration and also because of a hydroelectric dam which has increased economic opportunities. The case study in southwestern Burkina Faso shows a different scenario. Poverty has increased over time. This is a region which has experienced out-migration in the 1990s and was heavily affected by returned migrants from Cote d’Ivoire in the past several years. 

One element that is missing in the case studies of migration is the gendered dimension of access to resources and of coping strategies. Do female migrants have rights to land or rights to cultivate crops? Evidence from Burkina Faso suggest that female migrants often have reduced access to land (McMillan, 1995). In Niger, one of the main strategies has been seasonal out-migration by young men. What happens to female headed households that are left behind? Are they independent or are they subsumed into larger extended households? What does this mean for the well-being of women and children? Short-term migration is one of the major coping strategies for families during times of drought and famine. When men migrate in search of work or other income, there is some evidence that it may lead to an increase in female-headed households which can lead to a feminization of poverty and increased famine vulnerability. Women are often entirely responsible for feeding families during the period when their men-folk are not there. It would be interesting to see how seasonal wages earned are divided among different household members and whether women have a say in how off-farm income is utilized. 

Changing Land Rights and Conflict 

Debates about land tenure as a key institution that mediates between population changes and environmental outcomes have shaped policy and research priorities. One large debate is the effect of land tenure systems on investments in land and soil quality. Many government policy makers continue to believe that communal tenure systems impede agricultural investment, despite the fact that research has consistently failed to demonstrate impacts of titling and formal individualization on investment behavior (Migot-Adholla et al 1991; Platteau 2000, Sjaastad and Bromley 1997). This is particularly true for Burkina Faso, where studies have found no link between tenure status and agricultural practice (De Zeeuw 1997). In contrast, there is a growing literature that farmers use investments in land quality to strengthen rights to land. Research in Burkina Faso illustrates how farmers seem to be quite conscious of how intensification gradually strengthens rights to land. The longer one can stay on a field, whether one is a local or migrant farmer, the more difficult it is to take the land away and the less authority lineages and communities have over the field (Gray and Kevane 2001). 

With increased population growth and agricultural intensification, there is a trend towards land scarcity and an evolving individualization of land rights. One concern about land rights with intensification is that as individual rights are expanded, other types of rights holders are excluded, particularly those with secondary or weak rights, often women, migrants and pastoral nomads. For example, women and migrants in sub-Saharan Africa frequently have tenuous land tenure status. Women generally gain access to land through their status as wives, mothers, and sisters. Rights frequently change with a change in status: divorce, marriage, or widowhood often changes a woman’s rights to land (Hilhorst, 2000). Likewise, migrants are vulnerable to having land taken away from them. 

In much of West Africa, both customary and formal systems claim control over land tenure systems. While many states assert national control over land, effective control is often held at the local scale. This creates complex systems of formal and customary land rights, neither of which is totally dominant. Uncertainties arise from this confusion about who controls land and has resulted in increased conflict (Toulmin and Quan 2000). This partially emerges from confusion about the rules of control. Problems emerge because of the multiplicity of arbitration authorities. One way farmers often get around this is by presenting authorities with a fait accompli, which often results in success. This also, unfortunately, escalates conflict. One of the interesting consequences is that while formal titling programs have generally failed, with escalating conflict and competition over land, there is some need for formal control over land. Several authors propose interesting solutions. Lavigne-Delville (2000) suggests that a starting point to formalizing tenure relations would be to document land transactions. A contractual approach particularly in situations where people feel that their rights are insecure, borrowed land, for example. This would set the basis for a paper trail that could create flexible but legitimate arrangements. In fact, this is already happening in some of the cotton zones in south western Burkina Faso where farmers have formal leasing relationships using written contracts and have also started to buy and sell agricultural land. 

Q. What adaptive strategies are being used in your set up to manage increasing population and decreasing land availability? Give possible references of government strategies.

· What are the key issues to be addressed on population and environmental interaction in your set-up or region?

Impact of population on natural resources

Case study 3

Population Dynamics and the Emerging Competition for Water Use in the Zambezi River Basin, South Africa

Continuing human population growth, and the attendant increased demand for freshwater, are leading inexorably to what may be called a world water crisis. In a microcosm, this growing competition is nowhere exemplified more graphically than in the Southern African Development Community (SADC), a region encompassing 12 countries, including Angola, Botswana, Lesotho, Malawi, Mauritius, Mozambique, Namibia, South Africa, Swaziland, Tanzania, Zambia, and Zimbabwe. Seven of the principal river basins of Southern Africa the Zaire, Zambezi, Okavango, Limpopo, Orange, Ruvuma, and Cunene, with a total catchment area of 6.76 million square kilometres (km2) are shared by at least two of the 11 countries (Mauritius is excluded). 

The Zambezi River Basin: Drainage Area and Riparian Countries 
Of the basins in Southern Africa, the Zambezi Basin, shared by Angola, Botswana, Malawi, Mozambique, Namibia, Tanzania, Zambia, and Zimbabwe, has become the subject of much interest in recent years (Table 1). 

[image: image4.png]Table 1. Zambezi River Riparian States: Share of Drainage Basin and of
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Country Catchment Area  Percent of Basin Percert of Total
(km?) Area Basin
Population
Angola 260,000 183 16
Botswana 40,000 28 01
Malawi 110,000 77 293
Mozambique 161,000 114 132
Namibia 17,000 12 02
anzania 28,000 20 42
ambia 577,000 407 225
imbabwe 226,360 159 289
otal 1:419,360 100.0 100.0

Source: World Health Organization, 1994





Rising in north-western Zambia, the Zambezi Basin runs for approximately 3,000 kilometres to the Indian Ocean, en route providing a drainage basin of about 1,400,000 km2 (Pinay, 1988). Much of the basins waters are used to generate hydroelectric power (HEP) primarily from the two largest human-made lakes, Kariba, 5,250 km2 holding 156 cubic kilometres (km3); and Cabora Basa, 2,739 km2 holding 56 km3. Both lakes are located on the Zambezi Basin and serve Zambia and Zimbabwe, and Mozambique and Zimbabwe, respectively. Itezhitezhi (365 km2) and Kafue Gorge (180 km2) also provide for HEP generation. These artificial impoundmentís have also facilitated the development of other uses of the basinís waters, such as for recreation and fisheries. 

Water Profile 

The region’s rainy season stretches from October/November to March/April, with the amount of rainfall generally increasing from southwest to northeast. However, no area receives more than 1,600 millimetres (mm) of rain per rainy season. The distribution of rainfall is also erratic, with recurrent drought becoming a characteristic feature of the area. In recent times, droughts have occurred in 1946-47, 1965-66, 1972-73, 1982-83, 1986-87, 1991-92, 1992-1993, and 1993-94. In fact, localities that receive 400-600 mm of rain can expect to experience six droughts lasting two or more years every 50 years (Rukuni, 1995). These areas include southern Angola, most of Namibia and Botswana, southern and western Zimbabwe, south-western Zambia, and northern South Africa. 

More recently, the rising human population has combined with the food and water shortages and high livestock mortality occasioned by recurrent drought to increase both the demand for the waters of the Zambezi and the potential for competition among agricultural, domestic, and industrial uses. In view of these developments, managing this trans-boundary river basin will be critical to ensuring the future water supply for the region as a whole and for individual countries. 

Demographic Trends and the Emerging Competition for Water:

 Population Growth and the Increasing Need for Irrigation 
Current trends in population growth offer a bleak prognosis for meeting the escalating demand for water. Total Fertility Rates (TFRs), the average number of children a woman bears in her lifetime at the current birth rate, ranged from 4.1 in South Africa to 6.7 in Malawi in 1995, for a regional average of 5.6 (Table 2). However, the average Crude Death Rate (CDR), the number of deaths per 1,000 of the population, was estimated at 2.7 for the same period (Population Reference Bureau, 1995). This combination of high fertility with low mortality has generated an average annual population growth rate of three percent in the region, for the period 1990-1995. 
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Region/ Population 4905  Average Timeto Projected
Country mid-1995 Annual  Double Population,|

(millions) Growth  Pop. 2010

Rate,  (years) (millions)
1990 1996
TFR CDR

Southern 1371 56 27 30 27 1968
Africa
Angola 15 64 27 37 % 176
Botswana 15 42 23 29 30 22
[ esotho 21 52 19 25 36 30
Malawi 97 87 27 33 25 147
Mozambique 174 65 27 28 % 269
Naribia 15 54 27 32 2 22
South 435 41 23 24 30 575
Africa
Swaziland 10 61 32 27 2 16
Tenzana 85 63 30 34 23 428
Zambia 91 65 31 28 23 130
Zimbabwe 13 44 27 30 % 153
Sources:

i Allfigures except average annual population growth rates obtained from Population Reference
Bureau, World Populstion Data Sheet, 1995

D Average annual population growth rates obtained from United Nations, Workd Urbanization
prospects: The 1992 Revision, 1993,





At current rates of growth, the population in the community is expected to increase from approximately 137 to 197 million persons between 1995 and the year 2010. On average, these countries are also expected to double their populations within 27 years. 

One immediate consequence of rapid population growth is an escalation in the demand for agricultural products. For the members of SADC, and given that reduced availability of arable land is a corollary of population increase, meeting this need may be achieved through intensification, rather than extensification of farming. Members of SADC should focus their efforts on expanding the area of land under irrigation, with water sourced from the Zambezi Basin and its tributaries. As shown in Table 3, in all the four countries for which data are available, only Zimbabwe is currently irrigating more than one percent of the land available for irrigation. 

[image: image6.png]Table 3. Potential and Currently Irrigated Land in

Selected States of the Zambezi River Basin in
Thousands of Hectares

Country Currently  Potertial Irrigated
Irrigated  (hectares) ] (percent)

Botswana 10 1,000 (.01)
Malawi 20 390 (07)
Mozambique 70 2400 (03)
16 3,500 (.005)
130 280 (46)
Source: SARDC , Fact Sheet, 1995





For individual countries, the total land available for irrigation is, however, only a theoretical maximum. The amount of water that each country will actually need depends upon location as well as on crop type. Production of one ton of cereal, for example, requires between 500-2,000 tons of water, a requirement that is not easily achieved. As shown in Table 4, if any one of Zimbabwe, Botswana, South Africa, or Namibia adopts a long-range, strategic perspective regarding its water supplies, these countries will be competing for regional waters within the next 25 years. Furthermore, an increase of 25,000 irrigated hectares in one of the basin states would translate into water requirements that are above the minimum recorded flow of the Zambezi. 

[image: image7.png]Table 4. Current and Projected Water Demand in Southern Africa (in km’

Country Demandin  Irrigation  Demand in Total Water
1990 2020 Available
Angola 1,335 350 2757 78,000
Botswana 120 20 336 230
Lesotho 118 70 268 2490
Malawi 1,135 795 2578 4,240
Mozambique 1,967 1,308 3210 132,000
Namibia 265 108 538 740
South Africa 19,295 9815 30,168 28470
Swaziland 454 310 511 1,160
Tanzania 5374 4,560 12220 44,000
Zambia 994 690 2,192 60,000
Zimbabwe 2524 2175 5737 7,860
Total 35,581 20,001 60515 359,190

Source: SARDC, Fact Sheet, 1995





The potential for intra-regional conflict over scarce water is also exacerbated by the lack of complete efficiency in the irrigation process itself. It has been noted that, before reaching the land under irrigation, between 40 percent and 60 percent of the water drawn from rivers and dams is lost through seepage and evaporation (Tolba and El-Kholy, 1992). 

Urban Growth and Domestic Consumption of Water 

High urban growth rates are also increasing the demand for water for domestic consumption, power generation, industrial uses, and mining. In the period 1990-1995, average annual urban growth rates in the region ranged from 3.17 percent for South Africa to 7.08 percent for Mozambique, for a regional average of 5.27 percent (Table 5). This figure, 5.27 percent, is slightly more than double the corresponding world rate of 2.63 percent; it is roughly about 1.5 times the average for less developed countries as a whole. It is also estimated that in the period 2005-2010 average annual urban growth rates will range from 3.10 percent for South Africa to 5.88 for Malawi, for a regional average of 4.58 percent. While these figures suggest declining rates of urban growth, the disparity between the rates for the region, less developed countries, and the world will continue. 

[image: image8.png]Table 5. Urbanization and Urban Growth in the SADC Region: 1995 - 2010

Region! Urban Population
Country
Percent Average Annual  Percent Average Annual
Growth Rate Growth Rate
(1990-1995) (1995) (2005 -2010)  (2010)
World 45.2 63 528 239
LDCs™ 372 362 468 3.01
Southern Africa 355 27 432 458
Angola 322 563 442 486
Botswana 308 6.30 469 461
Lesotho 231 561 353 478
Malawi 135 [ 210 588
Mozambicue 342 7.08 505 408
Narmibia 309 515 421 478
South Africa 50.8 317 595 310
Swaziland 312 563 453 453
Tanzania 244 6.04 363 563
Zambia 43.1 333 497 384
Zimbabwe 321 494 439 428

Less Developed Countries
Source: United Nations, World Urbanization Prospects: The 1992 Revision, 1993





Current basin-wide data on migration is not available. However, preliminary results of intercensal urban growth (1982-1992) undertaken by the Zimbabwe Central Statistical Office suggest an average growth rate of 40 percent as the total effective contribution of migration to the growth of cities and towns in that country. Additional results from the same study also indicate negative net rural and positive net urban migration across all ages. On the basis of these results, and at least for Zimbabwe, it appears that rural-urban migration, partly in response to the effects of drought, is a major factor in urban growth. On the basis of these preliminary results, the contribution of the rate of natural increase to urban growth exceeds that of migration. 

In the case of Mozambique and Angola, the dynamics underlying their high rates of urban growth are somewhat different. Protracted civil war in these two countries has made their rural areas virtually unlivable for the civilian population, thereby engendering massive rural-urban migration flows. 

As a consequence of the urban dynamics in the region, approximately 40 percent of the population in the SADC were living in urban areas in 1995, a figure which is projected to increase to slightly more than 43 percent by the year 2010 (Table 5). It should be noted, however, that the latter figure obscures wide intra-regional variation. While the level of urbanization in Malawi is projected to be as low as 21 percent by the year 2010, urbanization levels in Angola, Botswana, Mozambique, South Africa, Swaziland, and Zambia are all expected to exceed 44 percent. In addition, as early as 1990, a number of the regionís urban centers already had populations that were either close to or in excess of one million in number (UN, 1993). These urban agglomerations included Luanda in Angola (1.6 million); Maputo in Mozambique (1.6 million); Lusaka in Zambia (1.0); Harare in Zimbabwe (0.9 million); and Cape Town in South Africa (2.3 million). 

Large and increasing populations in general and growing urban populations in particular, exacerbated by the effects of drought, mean that water shortages may soon become a characteristic feature of the SADC regional landscape. Consequently, within the next 25 years, and in response to population growth, domestic and municipal water usage will increase significantly, putting even more pressure on the need to withdraw water from the Zambezi River. 

According to the World Health Organization, human beings need about five liters of water each day for cooking and drinking. However, good health and cleanliness require a daily supply of about 30 liters per person, or about 11 cubic meters (m3) per person per year. In Africa, per capita withdrawals for domestic and municipal use are currently estimated at only 17 m3 per year (in contrast, the figure for North Central America is 167 m3 per year.). However, some of this amount is often simply wasted or lost through leakages. For example, following the disruption of normal water supplies in June 1995, hundreds of residents of Harare, the capital city of Zimbabwe, had to spend days queuing for water (Sunday Mail, 1995). 

Urbanization and Industrial Uses of Water

Urbanization is usually associated with some level of industrialization, and, like most other human activities, industrial production is dependent on water for processing, cooling, and waste management. Current per capita water withdrawals for industrial usage are estimated at 12 m3 per year in Africa. The demand for water in some of the major urban-industrial centers in the Zambezi River Basin, however, already far exceed the capacity. 

More specifically, Botswana, Namibia, and Zimbabwe are expected to face a major water shortfall in the industrial sector by the year 2020. It is also projected that South Africa, with one of the fastest growing industrial sectors in the region, will run short of water in the first half of the next century. As a case in point, while the mean annual run-off of the Zambezi River at Cabora Basa is roughly 88 x 10 m3, the current total demand in South Africa is approximately 20 x 10 m3 per year. 

In Bulawayo, the second largest city in Zimbabwe, water use for industrial purposes currently consumes 37 percent of the city is total. This figure is expected to increase proportionate to growth in that sector. The heavy competition between Bulawayo and the neighbouring farming community, which uses underground water for agricultural purposes, is illustrative of the problems that will have to be faced in the future as industry grows in the major urban centres. 

To support its industrial needs, Bulawayo now draws at least 25,000 m3 of water per day from an aquifer 40 kilometers north of the city. Of concern, however, is the fact that these withdrawals are being undertaken without adequate data on the extent and capacity of the aquifer, the water recharge levels, and estimates of quantities of water being used by the farmers. Under these circumstances, the possibility of the aquifer drying up cannot be ruled out. A recent consultant is evaluation estimates that at the current levels of withdrawal by the Bulawayo City Council, the aquifer may be drawn down to levels that will not sustain current farming activities. 

Urban Growth and Hydroelectric Power Generation 

Power generation, one of the major commercial uses of the waters of the Zambezi Basin, is an additional source of competition for scarce water. A total capacity of 4,511 megawatts has been developed in the basin at present, representing approximately 36 percent of the total, commercially viable HEP potential. However, as greater use is made of water flowing into the Zambezi for domestic, municipal, and agricultural purposes, less water will be available at large dams such as Kariba and Cabora Basa. 

The competing demands for water for hydropower generation and other uses has generated debate over the economic value of water. While HEP is a non-consumptive use of water, reservoirs may experience large losses from evaporation and seepage. It is estimated, for example, that the evaporation loss of Kariba is equivalent to 20 percent of the flow of the Zambezi at Victoria Falls (Manley, 1995). In contrast, a case study undertaken in Botswana revealed that the long-term run marginal costs for urban and village water are generally ten to 100 times larger than the value of water used for hydroelectric purposes. What is important, therefore, is that the Basin states balance hydropower projects with other water development infrastructure in order to satisfy the economic and human needs of the region. 

Pollution of Water Resources 

Of major threat to the Zambezi Basin is pollution from industrial and domestic sewage effluent from the main urban centers in the region: Livingstone (population, 100,000); Victoria Falls (25,000); Kariba (30,000); and Siavonga (20,000). Other growing population centers are Binga, Kabane, Katima Mulilo, and Chirundu. Further from the river but within the Zambezi Basin are large cities, including Lusaka and Harare. In the case of Livingstone, liquid waste from several population centers is discharged untreated into the Zambezi. As a large flowing river, the Zambezi can purify itself. However, as the number of dams increases, creating standing waters, the situation may change. Effluent collecting in the reservoirs may lead to eutrophication problems. 

The effects of pollution are already evident. As shown in Table 6, the percentage of the population in both rural and urban areas in the region who have access to safe water is less than 100 percent in all countries, except Botswana. In urban areas in particular, spontaneous settlement the consequence of rural-urban migration due to drought or conflict or both and the inadequacies of the urban management system mean that many are without adequate sewage and refuse disposal services. The resultant waste may then contaminate the available water supply by seeping into feeder streams. 
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Ecosystems, Forestry, Fisheries, and Tourism 

The environment is another major source of water use that, nevertheless, does not usually appear in consumption statistics. While wildlife, wetlands, lakes, rivers, and other ecosystems need water to survive, dams decrease water flow, thereby preventing the annual flooding required by the flood plain ecosystems at places such as Mana Pools, and Marromew on the Zambezi. 

The diverse ecosystem of the Zambezi River Basin also provides a wide range of natural resources that support the local population. More specifically, forestry, wildlife, fisheries, and related tourist attractions are a source of livelihood for many. Several national parks, game reserves, and safari areas are also located within the basin. They include Kameha (Angola); Chobe National Park (Botswana); Chobe and Kasane Forests Reserves (Botswana); Caprivi Game Reserve (Namibia); all the parks and game reserves of Zambia and Malawi; the major part of the parks and wildlife estate of Zimbabwe, and some parks in Mozambique. These estates provide a habitat for arguably the largest variety of bird and animal species in the world. All the popular tourist activities, including game viewing, sightseeing, sport fishing, white-water rafting, canoeing, and photographic and hunting safaris, require that the Zambezi Basin retains its wilderness aura and continues to offer a suitable habitat for its game. 

The basin also supports subsistence, artisan, and commercial fisheries. These fisheries depend upon the availability of relatively nutrient-rich water. 

Current Water Management Policies within the Zambezi River Basin 

A number of national and regional water resource plans exist in the basin, including those for inter-basin water transfers to the non-riparian member states of SADC. However, neither these plans nor existing development have been integrated into one basin-wide water resource management plan. The governments of Botswana, Zimbabwe, and South Africa, for example, have all contemplated drawing water from the Zambezi River. These proposals have not, however, been examined for regional socioeconomic merits and environmental consequences. Other areas of concern include the technical, legal, environmental, socioeconomic, and institutional effects of the proposals on the region. 

The lack of integrated plans has been recognized as one of the major constraints in promoting sustainable development and equitable sharing of water resources in the shared water course systems in the SADC. This fact further limits socioeconomic growth and environmentally sound management associated with water resource development in riparian countries. In the final analysis, the efficient operation and management of water resources development, and the equitable sharing and utilization of their benefits, are only marginally realized in the absence of such a comprehensive, integrated, basin-wide approach in the development and management process. 

Conclusions and Recommendations 

This chapter has emphasized that rapid population and urban growth rates, exacerbated by recurrent drought, set the stage for increased competition for the waters of the Zambezi River Basin. To ameliorate this outcome, the authors recommend that the following six measures be implemented: 

· There should be integrated and equitable management and development of the water resources in the Zambezi River Basin. This calculated, balanced, and negotiated allocation, which results from an assessment of the available water resource each year before distribution and apportionment to each state, should be administered by a commission, or its equivalent, established under an agreement amongst the riparian states. SADC has recently taken steps in this direction through the establishment of a Water Sector. 

· Although pollution of water resources has not yet created regional conflicts, the likelihood of such conflict exists in the future. The issue, however, has the potential of becoming a regional problem, particularly regarding pollution from heavy metals, as evidenced by the existence of DDT and heavy metals in Lake Kariba. The riparian countries, therefore, need to cooperate in formulating and monitoring legislation to prevent such contamination. This legislation should include the establishment of limits on effluent as well as punitive measures for offenders. 

· To ease the pressure on demand for the waters in the basin, municipalities should consider using the option of recycling treated sewage effluent. For example, instead of competing with consumers for drinking water, municipal gardens can be maintained with treated sewage effluent. 

· Leakages constitute a significant source of water loss. These losses can be minimized through the introduction of leak detection technology. 

· The introduction of rational cost-pricing for water should be used to help curb the demand for water. 

· Many of the region's water-related problems are linked to the rapid expansion and urbanization of its population. Therefore, the attainment of sustainable population growth should become a priority for states within the region. Doing so will require the integration of population factors in water development projects. Factors to be considered include fertility reduction; rural-urban migration; and the observance of standards of sanitation in all residential areas, including areas of spontaneous settlement. In terms of migration in particular, SADC countries need to implement policies aimed at retaining their rural population. One such policy, which could be introduced region-wide, is the generally successful Zimbabwean Communal Area Management Programme of Indigenous Resources (CAMPFIRE), a project which allows local communities to derive income from their own fauna and flora. 

Q. How does urbanization impact on natural resources in your set up? Any policies and strategies to control the situation
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Sub-topic Two

4.4 Agricultural information as a challenge to production and rural    

       livelihood opportunities (Online reading: Website: http:// www.iicd.org )

Introduction
Although agriculture is the backbone of the economies of most African countries, development in this sector has not grown as fast as the population. Women in Sub Saharan Africa are the key actors in agriculture; and produce about 80% of the region’s food. Men and women suffer similar problems, but these seem to affect women more adversely. The major problems include cultural, social, economical, legal, educational, and lack of information to improve farming activities. 
The lack of reliable and comprehensive information is considered one of the major hindrances to agricultural development. Unfortunately, access to information has not received adequate attention in most countries and especially in rural areas where 70–80% of the African population lives. Women in rural areas have very little access to information, and most are poor and cannot read or write. 
Rural and peri-urban women, therefore, need to be empowered to increase agricultural productivity through access to information. The few assessments that have been conducted on the information needs of women in agriculture have shown that women require information on all aspects of agricultural production, processing, marketing, decision-making processes, the resource base, and trade laws. They also need to exchange information on indigenous knowledge and require appropriate information communication technologies (ICTs) to be able to access vital information efficiently and cost-effectively. 
Learning outcomes

1. The importance of information communication in agriculture

2. The major constraints in agricultural information communication

3. The major communication tools used by farmers as compared to modern ones

4. Generation of information in agriculture

5. Policy implications in ICT in agriculture 

Communication tools (The Role of ICT)

Traditional ICTs such as drama, dance, folklore, group discussions, meetings, exhibitions, demonstrations, visits, farmer field schools, agricultural shows, radio, television, video and print media have been used successfully in many African countries. The media play a major role in delivering agricultural messages, with the radio forming the main source of information. 
Satellite, solar and fibre optic technologies are now in use for computers, telephones and facsimile. Where appropriate, these should be tapped to enable rural women farmers to access information using modern ICTs concurrently with traditional ones. Telecentres are the way forward and could be established in villages and new ICTs such as electronic mail, World Wide Web, electronic networks, Newsgroups, ListServs, teleconferencing, CD-ROM and distance learning tools can be used where appropriate by rural women farmers, women leaders or their intermediaries such as non-governmental organisations, community based organisations and development agencies. These intermediaries would in turn repackage the information for the consumption of the rural woman farmer. 

Players in agricultural information communication
There are numerous current and planned initiatives on modern ICTs and social, economic, health, agricultural and cultural development in Africa. These include: i) the United Nations Economic Commission for Africa’s African Information Society Initiative; ii) the International Development Research Centre’s Acacia initiative - launched in 1997; iii) the United Nations Development Programme’s Sustainable Development Networking Programme and the Internet Initiative for Africa; iv) the Food and Agriculture Organisation of the United Nation’s initiative on developing a rural Internet approach for rural agricultural communities; v) the World Bank’s Information for Development Programme; vi) UNESCO’s initiatives on establishing pilot multipurpose community telecentres and centres of excellence; vii) USAID’s Investment in Developing Export Agriculture (IDEA) project; viii) the Environmental Liaison Centre International’s Electronic Post Offices and ix) telecentres in South Africa. 

Need for appropriate policies

In order for women farmers to have access to and benefit from information that is available, formulation of appropriate supportive policies and regulations that empower women, along with adequate resource allocation, development of telecommunication infrastructures as well as awareness creation of the potentials of ICTs are prerequisites. There is lack of a competitive environment in providing affordable services using modern ICTs in most countries, and the necessity to liberalise markets to encourage competition cannot be overemphasised. The poor level of telecommunication facilities in Africa has been cited as the most critical inhibiting element. 
Women must, therefore, be involved in the decision-making processes which set up the system, to ensure that the systems meet their needs and constraints. They need to learn additional technical and organisational skills and be at the centre of decision making. The content of the information must be relevant to the requirements of the rural women, and information should be re-packaged into appropriate format, size and language and must be affordable. This could create jobs, reduce the rural-urban migration, and reverse the brain drain in many countries in Africa. Institutional strengthening and capacity building are also required and, in particular, women should have the technical capability to handle the technologies availed, hence should receive adequate and relevant training

Dissemination patterns

Development agencies, governments and the private sector need to work harmoniously to formulate projects on ICTs in agricultural development programmes and projects in rural areas. These projects need to take into consideration the specific needs of a given community, before deciding on what communication media or ICT to use. These initiatives will, however, only be successful in countries where there is political goodwill and governance. 
Therefore, to contribute to improvement of agricultural knowledge and information systems (AKIS), the emphasis should be on environmental friendly agricultural practices. We have seen that there is need for improvement in information flow and generation for awareness raising with farmers and consumers that should be vertical and horizontal.
We should identify strengths and weaknesses so as to prioritize them to enable us develop information, communication and knowledge systems for sustainable agriculture. The strengths include- for example:

· political support; 
· media access; 
· graduated and enrolled students and 
· existing informal network improvement.
The weaknesses include:

· lack of local or regional policies; 
· lack of knowledge bases and 
· lack of support for knowledge transfer
For the strengths, opportunities would include; 

· Communication with ministries of Environment or Natural resource, having horizontal/informal networking as base for vertical integration and having political opinion changing for positive. 
For the weaknesses, threats would include;

· Lack of understanding, lack of goodwill of stakeholders and lobbying of other interests.
In the development of an information and communication and knowledge system for sustainable agriculture, the question to be asked is: what is the most important activity for immediate action? Is it;
i) Education and training- (dissemination through seminars or training courses)
ii) Informing- (improving information sharing & access to e-information or create information portal)
iii) Funding
iv) Policy making
The main objective should be improvement of sustainable agriculture through better information and communication flow with appropriate knowledge between all stakeholders including research, education and training, to improve- in particular composes eg 

· strengthening critical elements for improving information flow and quality communication (feedback system, integrated informal networks of stakeholders, improved demonstration farms etc) 

· Develop content and systems and train for awareness building with stakeholders including consumers.

The challenges

The agricultural sector is confronted with the major challenge of increasing production to feed a growing and increasingly prosperous population in a situation of decreasing availability of natural resources. Factors of particular concern are water shortages, declining soil fertility, effects of climate change and rapid decrease of fertile agricultural lands due to urbanisation. However, the growing demand, including for higher quality products, also offers opportunities for improving the livelihoods of rural communities. Realising these opportunities requires compliance with more stringent quality standards and regulations for the production and handling of agricultural produce. New approaches and technical innovations are required to cope with these challenges and to enhance the livelihoods of the rural population.

ICT is repackaging information in appropriate language and share information through new technologies such as:

· Traditional ICTs such as drama, dance, folklore, group discussions, meetings, exhibitions, demonstrations, visits, farmer field schools, agricultural shows, radio, television, video and print media have been used successfully in many African countries. The media play a major role in delivering agricultural messages, with the radio forming the main source of information. 

· Satellite, solar and fibre optic technologies are now in use for computers, telephones and facsimile. Where appropriate, these should be tapped to enable rural women farmers to access information using modern ICTs concurrently with traditional ones. Telecentres are the way forward and could be established in villages and new ICTs such as electronic mail, World Wide Web, electronic networks, Newsgroups, ListServs, teleconferencing, CD-ROM and distance learning tools can be used where appropriate by rural women farmers, women leaders or their intermediaries such as non-governmental organisations, community based organisations and development agencies. These intermediaries would in turn repackage the information for the consumption of the rural woman farmer. 

Enhancing agricultural production:

Increasing the efficiency, productivity and sustainability of small-scale farms is an area where ICT can make a significant contribution. Farming involves risks and uncertainties, with farmers facing many threats from poor soils, drought, erosion and pests. Key improvements stem from information about pest and disease control, especially early warning systems, new varieties, new ways to optimise production and regulations for quality control. 

Improving market access:

Awareness of up-to-date market information on prices for commodities, inputs and consumer trends can improve farmers’ livelihoods substantially and have a dramatic impact on their negotiating position. Such information is instrumental in making decisions about future crops and commodities and about the best time and place to sell and buy goods. In many countries, initiatives have appeared that seek to address this issue. Simple websites to match offer and demand of agricultural produce are a start of more complex agricultural trade systems. These sites tend to evolve from local selling/ buying websites and price-information systems, to systems offering marketing and trading functions. Typically, price information is collected at the main regional markets and stored in a central database. The information is published on a website, accessible to farmers via information centers. To reach a wider audience, information is broadcast via rural radio, TV or mobile phone, thereby creating a ‘level playing field’ between producers and traders in a region.

Capacity-building and empowerment:

Communities and farmer organisations can be helped through the use of ICTs to strengthen their own capacities and better represent their constituencies when negotiating input and output prices, land claims, resource rights and infrastructure projects. ICT enables rural communities to interact with other stakeholders, thus reducing social isolation. It widens the perspective of local communities in terms of national or global developments, opens up new business opportunities and allow easier contact with friends and relatives.

A role is also played by ICT in making processes more efficient and transparent. It helps in making laws and land titles more accessible. Global Positioning Systems (GPS) linked to Geographical Information Systems (GIS), digital cameras and internet, help rural communities to document and communicate their situation. Rural communities benefit from better access to credit and rural banking facilities. Recent mobile banking initiatives offer further scope to reduce costs and stimulate local trade. 

Institutional mechanisms and human capacity to link rural communities:

There is a huge gap between information residing in agricultural knowledge centers and rural communities. At local level, multi-stakeholder mechanisms are important to make relevant information accessible to end users. Intermediary organizations have to connect rural communities to available knowledge. Users will increasingly want tailor-made, quality answers to their questions. In the Agricultural Clinics in India and Chile’s online advisory service, customers get answers within one to two days. Mobile Q&A services are being piloted in India. At national level, mechanisms need to be in place to ensure learning and information sharing. In nine countries, IICD supports national ICT4D networks that play an important role in knowledge sharing, bringing various stakeholders together, and engaging in policy dialogue.

Rural access and exchange mechanisms: connectivity and telecentres:

The type of ICT used by local communities is subject to rapid change. However, broadband internet access is seen as central for societal innovation because storing of large datasets and live communication requires good connectivity. Until recently, connectivity in rural areas was limited to slow dial-up lines. Satellite connections now make broadband access possible in remote areas. Use of mobile phones has seen an enormous increase in recent years, especially in rural areas in Africa. Nevertheless, big differences still exist in broadband access between developed and developing countries, with Africa having only three per cent of global broadband users. New wireless technologies such as MESH and WiMAX, and new generation mobile phone networks, will provide high speed internet services at sharply reduced costs, thereby dramatically

increasing internet coverage in rural areas. Various access tools are converging, becoming cheaper and more flexible. New mobile phones and laptops provide omnipresent access with ample functionality for communication, transactions and transfer of data.
 ICT can provide input of information to the farmers to help them improve the yields. The information needed include;

· Market information (price, location of markets).

· Weather information (rainfall forecast, and natural disasters etc).

· Pest and disease management, (army worms Kenya, Locusts Sudan).

· Inputs (Fertilizers, pesticides, varieties, credit facilities, subsidies). 

· Biotechnology (GMOs, precision farming, new ways to optimize production, etc). 

· Consumption trends. (demand and preferences).

· Environment al degradation. (Soil and water conservation, aforestation). 

· Farming systems designs. (Mixed or mono-farming).

· Regulations for quality control. (Yams in Kampala, pesticide consumption in Kenya).

Information generation

They are two types of people, the generator and the beneficiary who generate information. So we should explain who generates information and who benefits from the information generated.

Who generates information in agriculture?

· Extension service providers.

· Extension managers. 

· Learning institutions.

· NGOs.

· Agriculture Institutions.

· International institutions (FAO WFP, UNDP). 

· Research institutions.

· Farmers. (Horizontal interaction).

NB: We can say information generators can be users at the same time.

The opportunities

ICT is an umbrella which exists that can promote livelihood opportunities so that can improve agriculture in rural areas; the opportunities that exist include;

Natural resource management 

· Mixed cropping ( crops and livestock )

· Sustainable pastoral practices.

· Application of organic manure.

Feeds and feeding 

· Fodder banks

· Leguminous trees and alleys of other trees. 

· Mixed farming.

· Periodic surpluses of grain.

 Animal health 

· Vaccine development.

· Use of acaricides and de-wormers

Genotypes

· Technology opportunities.

· Breed pro-tolerance to climate and disease.

· Characterizing adoptive and genetic potential.

Socio-economic

· Improved infrastructures and transportation.

· Service by farmer organizations and NGOs.

· Value addition.

· Stratification (categories). 

Challenges facing agricultural information systems

Agricultural information systems are facing several challenges which are also affecting other information and knowledge systems in developing countries. Overall, the existing organizations and their resources are inadequate for these countries’ needs. This is further compounded by the fact that 

· There is no coordination in the management and provision of information, and this brings with it certain weakness in the system, and issues such as complete neglect of certain areas of agricultural knowledge, fragmentation of information resources, inadequacy of the services provided, and 
· Costly duplication of information materials and services. Among the major challenges facing the development of a well-coordinated agricultural information network are the following:

· Absence of effective national agricultural information management policy.

      - Sub-Saharan Africa  

                  - Lack of coordination.   

                  - Policy makers are not technical people.         

· Failure to use common agricultural information management standards and tools in agricultural libraries and information centres, making it difficult to share information resources in digital format eg (GIS )

· Information providers give Agricultural information to wrong farmers.  

             -NAADS in Uganda

             - Farmers workshops in fancy hotels.  

· Failure by agricultural information professionals and library managers to change and adopt new ways of managing information resources (journals language barriers, etc).

· Most information is held up in libraries especially in research stations and not with the farmers.  

· Ineffective capacity building programs and inadequate training on technologies related to information and knowledge management.  

         - lack capacity building programmes

          - Illiteracy.  

· Shortage of funds to purchase modern equipment for information management and dissemination. 

        - National budgetary allocations

        - Mis-allocation of donor funds.  

· Biasness of research against diversifying livelihoods of small-scale farmers.

            -donor funds come with strings attached.  

Way forward

From the above observations, there is need for agricultural institutions and professionals to work towards building a coordinated national agricultural information network. They also need to adopt the use of ICT on a wider scale in order to facilitate networking and sharing of information resources. However, for this to happen, a number of things need to be put in place, and it is recommended that agricultural research and information institutions in the country implement the following:

· Formalize the current efforts towards collaboration/cooperation by drafting and signing a Memorandum of Understanding (MoU) among the institutions

· Develop appropriate information management strategies and policies that support investment in ICT tools to support agricultural information management

· Re-engineer their information management infrastructure, procedures, and practices through the use of ICT tools

· Facilitate a change of mentality among library and Information managers so that they understand that they are partners in digital information management and provision

· Adopt common agricultural information management standards and tools

· Set up a unified system for digitization of national agricultural information sources, with specific emphasis on grey literature and periodical collections

· Promote the use of the Internet and Web as tools for collaboration, information exchange and for the dissemination of agricultural information

· Encourage the development of institutional repositories in organizations that are generating agricultural information (research institutions and universities).

· Incorporate local knowledge in modern technology

Summary

The agricultural information sector has a relatively weak technological base and insufficient scientific, technical and educational capacity and thus needs substantial capacity building. There is also a dire need for radical change in agricultural information systems, if widespread management and dissemination of information and knowledge in digital format is to take root. This change can be driven by building partnerships among agricultural information professionals in the region, the government and international and regional partners such as FAO, AARINENA/RAIS, ICARDA, AOAD and ASARECA etc.

Here are some of the case studies undertaken to understand the constraints and opportunities in agricultural information management and communication.

Case study 1

The application of transport and sustainable

rural livelihoods in zambia: (a case study)

Objectives of the case study

In a recent participatory cross-sectional study of rural communities in the Northern and Copper belt Provinces of Zambia, some livelihood analysis revealed that transport constraints and their impact on rural livelihoods and service provision are of a high priority for the rural poor. Indeed transport emerged as a serious concern in all six study Districts, particularly with regard to the impact of poor accessibility and mobility on food security, agricultural marketing and ability to pay for health and education. This case study intends to review the interactions of transport on livelihood assets in the Zambian context, and the way in which transport based livelihood strategies can reduce the vulnerability context and improve livelihood outcomes.

Introduction

It is now widely accepted that travel and transport constraints cannot be solved by roads alone. Transport constraints on rural livelihoods are not simply a result of poor road condition, but are a culmination of inadequate infrastructure, poor public transport provision and exorbitant tariffs imposed by private transporters whose services are infrequent, and further impede the ability of the rural poor to generate a sustainable livelihood. In addition, the poor state of the roads combined with the inadequate transport services have an adverse impact on access to the already costly rural health centres and basic schools. A poor transport network is shown to compound the subsistence burden in Sub-Saharan Africa. Rural farmers are unable to transport their agricultural

outputs for sale at the market without a considerable capital outlay with which to purchase an intermediate mode of transport, such as a bicycle, or animal cart. Subsequently, it becomes necessary for farmers to sell or barter produce at a much reduced price to traders, or pay excessive transport fees in order to generate any surplus capital with which to pay for health care, and education. This case study is based on research undertaken for the DFID funded ‘Policy Toolkit for Increased Rural Mobility’, an on-going project drawing on empirical case studies of Sub-Saharan Africa where transport constraints impact heavily on rural livelihoods,

and where external factors, in particular institutional interventions, have intensified the livelihood constraints faced by the rural poor. The project aims to produce a ‘Toolkit’ manual which will identify transport constraints which typically affect remote communities, and will contain an assessment of baseline requirements for improvement of infrastructure, transport services, location of extension services and village level transport. It will also address policy issues for improved rural accessibility, and will recommend appropriate interventions for improved mobility, which will be reflected in the enhancement of livelihood assets and strategies. 

Background

The livelihoods of the rural poor in Zambia have been adversely affected by externalities in recent years. In an attempt to pursue the agricultural sector as the ‘main engine of growth’, since 1991 the government adjustment programme has succeeded only in marginalising non-commercial agricultural producers (World Bank, 1994). The newly decentralised market structures have led to the elimination of subsidies for agricultural inputs thus increasing the vulnerability of small scale farmers who no longer have access to fertiliser, seed and pesticides which are vital for maize production. Subsequently, the rural poor have resorted to growing more

traditional crops which do not require these inputs, including sorghum and finger millet, despite the fact they reach a lower price at market. This process of liberalisation has affected subsistence and emergent farmers in all nine Provinces, but has proved most damaging in areas which are extremely remote and lack efficient livelihood strategies with which to alleviate vulnerability in the event of shocks and stresses.

Northern Province (the largest Province at 147,826 sq km) is one such region of Zambia where 86% of the Provincial population live in rural areas (Central Statistical Office, 1998). The condition of the Trunk, Main and District roads are far from adequate, and the feeder roads are extremely dilapidated, and frequently impassable throughout the wet season. The principal economic activity in Northern Province is the farming of maize, millet, beans, cassava, and sweet potatoes, as well as fishing in Districts adjacent to the Lakes of Bangweulu, Lake Mweru-Wantipa and Lake Tanganyika.

In contrast, the Copperbelt Province (31,328 sq km), so called because of its copper mining activities, is the focus for Zambia’s economy and foreign exchange earnings. Yet, despite having a population nearly double that of Northern Province (of which only 17% live in rural areas), and being located only 321km from Lusaka along key trunk road networks and railway lines, there remain a considerable proportion of rural dwellers stuck in the poverty cycle because of impediments to their mobility brought about by poor infrastructure and transport service provision.

Livelihood assets in the study area

Natural capital

Northern Province is divided into five agro-ecological zones, where grassland predominates (50%), savanna (33%) and forest (12%) with just 0.36% used for agriculture. Rainfall is high, ranging from 1,100 to 1,400mm with the wet season falling between October and March. Rural population density is only 5.8/km2. The chitemene farming system was found to be most widely practised in the study area, where the method of slash and burn improves the fertility of cultivatable soil and negates the need for chemical fertilisers.

The Copperbelt Province is characterised by its large copper and cobalt reserves, as well as commercial forestry. Small scale farmers produce a combination of traditional Transport and Sustainable Rural Livelihoods in Zambia. Crops such as cassava, finger millet and beans, as well as maize, though chitemene is not traditionally practised in the Province. Soil fertility varies, though Mpongwe and Masaiti Districts enjoy greater productivity, which has encouraged the resettlement of ex-miners into the newly transformed ‘agro-belt’ under the Rural Enterprise and Agriservices Promotion Programme (REAP). Horticulture is also more widely practiced in the Copperbelt where demand is strong. Animal husbandry is a dwindling activity in both Provinces, principally due to the prevalence of corridor disease, which has considerably reduced the number of cattle.

Physical Capital

Transport infrastructure appears to be a significant concern for villagers surveyed in Northern and Copperbelt Provinces. The lack of access to social services, markets and agricultural inputs was shown to affect the sustainability of livelihoods and to reduce the life chances of the rural poor. Impassability in the rainy season affects incomes as traders cease to come and buy produce. The majority of travel is by foot, though bicycles are used widely and are loaned to neighbouring villagers at a small fee. Few scotch carts and other IMT’s were observed, especially in Northern Province where corridor disease has killed large numbers of cattle, aside from the fact that traditionally the Bemba, and other ethnic groups in these areas are not cattle keeping.

Small increases in vehicle frequency, shorter travel times, and improved access to markets and social services, may have resulted from feeder road rehabilitation, especially in highly productive agricultural Districts of the Copperbelt, but use of feeder roads still remains low. Attributing and ascertaining feeder road impact in remote areas such as these is difficult given the relatively low levels of economic activity, large distances and low densities of populations. Indeed, feeder road

improvements alone (i.e. without complementary development activities) will not necessarily bring new traders to remote areas or greatly increase economic activity. The lack of communication networks in general was cited as a barrier to livelihood enhancement, particularly with regard to the network of agricultural extension, designed to facilitate the transfer of information on market price, provision of credit and inputs, technology and training. In all six Districts under survey, positions of agricultural extension remained unfilled, and where ‘camp officers’ were posted, few had access to anything more than a bicycle to disseminate information from the Ministry of Agriculture, Foods and Fisheries to upwards of 100 households. The capacity of Zambia’s field services has diminished in recent years, a situation which has intensified due to the poor road condition and insufficient government funding.

Human Capital

The participatory surveys revealed that both Copperbelt and Northern Provinces were subject to grossly inadequate rural health care and education services. The Director of Health in Masaiti District, Copperbelt, made specific reference to insufficient funds, shortage of drugs, shortage and maldistribution of staff relative to population and physical barriers. Indeed, personnel at the rural health centres (RHC’s) visited, replicated their concerns over their inability to reach patients at the village level and for medicine kits and vaccines to reach the RHC’s. Emergency health care access was also highlighted in many of the focus group discussions and consistently emerged as a priority concern for villagers. In emergency situations, villagers would often transport the patient on an improvised stretcher (‘machila’) laid across a bicycle, to the nearest RHC. Inevitably, a culmination of poor physical access to medical staff and drugs, leads to the propagation of high mortality rates in rural areas.

Education also emerged as a priority concern, especially for young families. Distance to schools and an absence of secondary schools is felt to be more acute in rural areas. Teachers identified absenteeism as a priority concern, both by children who are unable to reach school because of the walking distance, and by teachers who lack the incentive to relocate deep in the bush where communications are virtually nonexistent. 

Financial Capital

Access to agricultural credit is extremely limited now that government has withdrawn support. Late delivery of fertilisers where they are available is widely recognised as a problem causing farmers to default on their loans because poor yields result from less than optimum use of input. Where farmers co-operatives do exist, they are still required to provide their own means of transport on collection of farm inputs from the Food Reserve Agency, the high transport fees consequently consume much of the surplus capital generated from the high agricultural yields.

Zambia is currently subject to a number of credit schemes such as the social recovery project, designed to support infrastructural improvements at the community level; and the IMT project run by the Technical Development Advisory Unit (University of Zambia), which aims to provide credit to emergent farmers for the purchase of IMT’s, with a particular focus on animal draught. In Zambia at least, credit schemes are characterised by failure because of problems with repayment, although with rigorous assessment processes and the implementation of group collateral it is hoped that future credit schemes will prove fruitful. Unfortunately, the nature of these schemes has lead to the further marginalisation of the absolute poor, including peasant farmers, who are unable to provide any collateral, as well as those who are not located in areas

of high agricultural productivity.

Social Capital

Social networks, community groups, and relationships of trust were identified in all of the study areas. Village groups or assemblies were particularly active, as were village health neighbourhoods and other social groups (those of particular maturity were found in Mapanda Village in Luwingu District, Northern Province, and Chalabesa in Mpika District, Northern Province). These groups would meet to discuss development issues within the community, and serve to promote the frequency of health outreach programmes and extension visits. Religious activities were also shown to reinforce community relationships and help to build up a resistance against shocks and stresses. 

Livelihood constraints

The Participatory Rural Appraisal (PRA) techniques employed in the three Districts under survey in Northern Province (Mpika, Mungwi and Luwingu), indicated that the key livelihood constraint faced by rural communities is food insecurity. This is exacerbated by a number of factors, such as financial and physical access to fertilisers, (thus proliferating use of the destructive ‘chitemene’ or ‘slash and burn’ farming system), and absence of an efficient marketing network, intensified by the inferior road condition. During a PRA activity, undertaken to establish the

prioritisation of major concerns, it was revealed that villages amongst the Chalabesa community (located 103km from the District Capital Mpika), were suffering from extreme vulnerability, principally because the appointed fertiliser agents were unable to operate in the area, as it takes an average of two hours to travel along the 32km long dilapidated access road (with motorised transport). Likewise, the infrequency of private transporters is shown to contribute to the lack of local marketing initiatives, because farmers are unable to transport their produce to the market in distant Mpika. Consequently, traders who travel to Chalabesa impose unfair trading terms, leading to an increase in bartering, which inhibits the generation of surplus capital required for

payment of consumer goods, school fees, and health centre admission fees.

Basic access to markets emerged as the principal livelihood constraint cited by rural communities in the Copperbelt. The surveys revealed that Mpongwe and Masaiti Districts were better able to obtain farm inputs required for surplus production of maize by forming farmers co-operatives with which to secure collateral for the acquisition of fertiliser. These Districts have also benefited from donor funded rural development programmes which have boosted the financial and institutional capacity of the District Councils enabling them to initiate localised feeder road improvements with graders borrowed from the Provincial Roads Engineer. The Small-holder Development Programme (SDP) funded by the European Union (EU) is one such

project which funded the rehabilitation of six roads in Mpongwe District and two roads in Masaiti District. The less fertile District of Lufwanyama received no EU funding from the SDP and has since remained the poorest and most inaccessible District in the entire Province.

Deemed a politically insignificant and less agriculturally productive area, the Lufwanyama District Council has virtually no capabilities to undertake even the most essential maintenance, even to the Kitwe-Kasempa main road. The only market towns of any consequence are Kalilushi and Kitwe, the latter being a distance of 60km from the study area of Mukutuma. This journey, undertaken by local teachers and farmers usually involves a three hour walk to the nearest junction, followed by a K4, 000 single fare to Kitwe.

Transport problems in Lufwanyama District were shown to be more characteristic of those experienced in Northern Province, especially the problem of food security. This is particularly so during times of shock, as in 1999 when heavy rains led to a poor harvest, causing children to be taken out of school in order to carry out piecework in exchange for the staple ‘millie meal’. In addition, the soils in Lufwanyama are especially poor, and in the absence of farmer’s co-operatives for the acquisition of fertiliser, villagers have a tendency to move further into the bush, with the effect of diminishing the availability and quality of natural resources, and removing children from their schooling because of the journey distance.

Livelihood strategies

The field study revealed that the rural poor in both Northern and Copperbelt Provinces have very little scope to adopt transport based strategies with which to markedly improve their livelihood potential. There is clearly a strong demand for transport interventions with which to undertake marketing activities and access basic services, be they efficiently managed, and moderately priced transport services, or non-motorised intermediate modes.

Currently, the only transport providers who directly impact on rural livelihoods are informal transporters and rural householders who own ox-carts and (more commonly) bicycles. More opportunities for ‘catching lifts’ to the market were observed in the Copperbelt, particularly in Ibenga, a town bordering Masaiti and Mpongwe districts where a combination of pickup trucks, tractor-trailers and scotch carts provide frequent services to outlying areas. A typical small scale farmer was found to own an ox-cart and seven cattle which is hired out for K500 per kilometre or K500 per 50kg box of vegetables. He was able to generate additional income by hiring out his oxen for ploughing, at K100,000 per hectare of land.

In the remote villages themselves, it is not uncommon to find people leasing out their bicycles for a moderate fee, enabling people to make considerable time savings by transporting their goods to the market themselves, rather than waiting for a lift, which may take up to two days. This was particularly true of rural community teachers who were required to make frequent trips to collect their salaries, and to sell produce which they had received in payment for school fees.

Another strategy identified to overcome the absence of an effective transport mechanism, is the formation of farmers co-operatives, for which the benefits are three fold. The Food Reserve Agency (FRA) will only provide agricultural inputs to farmer’s co-operatives, to ensure post-harvest repayment. Co-operatives enable individual farmers to provide sufficient collateral, as well as a down payment for the fertiliser, by which they can increase agricultural productivity and further sustain their livelihood income. The collective hire of a vehicle (motorised or non-motorised) acts to reduce transport costs for the collection of fertiliser, without which it would be

virtually impossible to obtain sufficient quantities, because the FRA do not have the

capacity to deliver inputs direct to the farms.

Additional livelihood strategies observed at the village level focused principally on marketing and income generation. Bartering, for example, though observed predominantly in the Copperbelt, was shown to be an important trading mechanism, which was usually undertaken with equity, although some villagers complained of being undercut by traders. Other strategies included charcoal production for sale at the road side and market, and beer brewing by women, for sale within the village. The more affluent households in possession of a hammer mill (of which there were Transport and Sustainable Rural Livelihoods in Zambia charged neighbouring households for its use in grinding maize into millie meal, thus alleviating the time burden of women.

Conclusion

The livelihood constraints experienced by the rural poor in both Copperbelt and Northern Provinces proved to be far reaching. Although the levels of severity, in terms of isolation and reduced life chances differ between the Districts reviewed in the case study, the outcome of all the livelihood analysis pointed towards inadequate transport infrastructure and transport service provision as the principal constraint. Recommended transport interventions for improving sustainable livelihoods in rural Zambia might include an increased supply of IMT’s, for which the demand is clearly evident. The propagation of a ‘critical mass’ would serve to reduce transporter and hire costs, and would foster the provision of spare parts manufacturers and

maintenance necessary for sustained utilisation. IMT’s would be of particular service to extension and outreach workers who support human capital generation amongst rural communities. The provision of effective credit schemes, available to emergent and peasant farmers, as well as the relaxation of legislation on informal transport services would also prove fruitful in sustaining the livelihoods of the rural poor in Zambia.

What is certainly clear, is the need to communicate the priority requirements of rural communities to transport decision and policy makers, thus avoiding the wastage of

donor funding and ensuring that appropriate interventions meet the needs of the poor

rather than serve to exacerbate their isolation.
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Case study 2

Ghana Case Study (Organizations involved in providing information on agriculture) 

Introduction

This paper is based on the findings of a joint DFID, FAO and ODI fact-finding mission to Ghana, which interviewed a wide range of government and non-government staff from organizations involved in providing information on agriculture at National, District and Sub-District levels.

Background

Poverty and poverty reduction strategies in Ghana

Ghana is a low-income country and a third of the population of 17 million people is living

below the poverty line. The rural poor perceive lack of services and resources as the main

constraint to improving their livelihoods. Agriculture makes up over 40% of GDP and 70% of rural employment, and has untapped potential. The incidence of poverty is highest amongst food crop and export crop farmers, and amongst self-employed rural people working in offfarm activities such as trade. Privatization of the power, telecommunications and urban water sectors is underway which is intended to encourage further foreign investment. The economy generally is expected to improve with GDP growth forecast at 3.9% in 2001 and 4.3% in 2002 (EIU, 2001). The New Patriotic Party (NPP) applied for ‘Heavily Indebted Poor Country’ (HIPC) debt relief shortly after coming to power in early 2001. Although the previous government had developed an Interim Poverty Reduction Strategy Paper (I-PRSP) the preparation of the full PRSP is now an essential requirement of the HIPC debt relief procedure.

Ghana’s Poverty Reduction Strategy (GPRS) is close to completion and has emerged as a central document in the medium term planning process of the new government. It remains to be seen how successfully sectoral strategies will be integrated into the GPRS. The Ministry of Food and Agriculture (MOFA), for example, has formulated an Accelerated Agricultural Growth and Development Strategy designed to increase the sector’s annual growth rate based on the long term strategic programme for Ghana ‘Vision 2020’. The Agriculture Services Sector Investment Programme (AgSSIP) is intended to assist the implementation of this strategy through, amongst other things, empowering grassroots organizations to negotiate better with actors responsible for the delivery of services. Strengthened producer organizations, such as cooperatives and farmer groups will be able to provide better services to their members to facilitate technology adoption, by improving access to inputs and facilitating marketing. As most of the rural population earns their livelihood from farming, AgSSIP should contribute to broad-based poverty reduction in the

country.

Information Infrastructure and ICT policies

The Framework for the Design of a National Information Technology Policy for Ghana covers a broad spectrum of information issues from content development to infrastructure and e-governance to education. The National Communications Policy will be multi-sectoral which requires it to be developed through an integrative process that involves a wide range of stakeholders. The policy aims to be comprehensive including issues such as:

􀂃 Improved technology and research capacity to focus on indigenous capacity building and

local appropriation of technologies to reduce import dependency and help to ‘internalize and domesticate’ the technology.

􀂃 Training and development through the educational system and the development of specialised training institutes.

􀂃 Improve access through the mass media, education system, development of Ghanaian languages, and laws to protect indigenous knowledge.

A number of e-working groups have been established to develop programmes and project activities under the authority of different ministries within the framework. The Ministry of Agriculture is also involved in the e-community working group to promote community based IT infrastructure, access and use through a combination of investment strategies and tax incentives. The Ministry of Agriculture together with the Ministries of Local Government and Communication are also expected to carry out further analysis of the grassroots level impact and uses of ICTs. 

Policy processes have already made some progress in Ghana towards improving rural community access through the liberalization of the telecommunications sector. The part privatization of Ghana Telecom is intended to increase investment in telecommunications infrastructure and the government has stipulated targets for an increase in the number of fixed lines between 1998 and 2002. Other investment in rural communication is expected to come from the provision of multi-access Wireless Local Loop (WLL) radio systems. There is a considerable disparity between rural and urban infrastructure provision with approximately 1 main line per 100 urban inhabitants compared to 0.12 main lines per 100 rural inhabitants (Bertolini, 1999). The completely liberalized mobile services market covers the major cities of the southern part of the country. Internet services are also planned through the fully liberalized ISP services that are currently focused on the urban subscriber markets. At present the mobile networks hold the greatest potential to address the current rural –urban disparities in information infrastructure in Ghana. 

Opportunities to improve information for livelihoods

The opportunity exists to improve information for livelihoods through policies, institutions and processes involved in agricultural information provision in the country. Information exists in Ghana that could be used for monitoring the GPRS such as data from a series of four living standards surveys (1988-1999), welfare indicators, a population and housing census (2000) and a health and demographic survey (1998). Sectoral data on performance and outcomes and data on expenditure and service provision at the District Level exists and could be used to improve planning and service provision. Much of the information is under-utilized in policy planning and monitoring and it is unclear how the GPRS will be able to alter this at least with the existing low-level involvement of the Statistical Service. In addition to the quantitative data available there is a considerable amount of qualitative data available within many institutions and despite attempts by the World Bank and the Planning Commission to collate it, it remains largely uncoordinated.

The opportunity to assist in the implementation of these programmes lies in enhancing the capacity of the policy-level decision-makers to access, use and demand information within the central ministries and the District Assemblies. This will help to build on the existing policy processes and develop the democratic processes through improved information sharing. This could involve the coordination of existing information resources, training in accessing and using external information sources, training for improved information management processes and the development of more demand driven information and resource packages. At a more local level the growth in the number of civil society organizations (CSOs) in Ghana could potentially contribute to the processes of democratization and institutional change. These organizations, however, also have problems accessing public information and often require even more capacity building in accessing and managing information than those within the civil service. Local language is the key to communication at the local level but low literacy levels also result in most information flowing by verbal and audio methods with visual demonstrations, images or diagrams rather than text based materials. Increasing access to public information therefore requires not only greater coordination of the sources available but more appropriate formats and demand driven information packages. There is no shortage of organizations able to translate materials into local languages either for formal text documents or for use as part of a demonstration or training programme. Art work can easily be produced that reflects local cultural practices and knowledge systems. The opportunity exists to improve the range of information resources available to CSOs and to assist in the provision of content for the creation of locally relevant materials. This could be coordinated through the information centres identified within the research institutes either as part of the RELC or separately through new partnerships. Specific opportunities to address of the key issues identified in the desk study are described below.

 Information costs, income generation and financial sustainability

Cost is a central issue to the availability of information in Ghana. Public information should be made freely available but despite longstanding problems of political resistance andsecrecy the cost of providing efficient information infrastructure and training is also preventing the free flow of information in many cases. As discussed above, much of the capacity to collect and collate information within the government is fragmented into uncoordinated pockets of expertise. The value of information sharing therefore cannot be realised without further information management training and the development of information The Strategic Role of Information in Support of Sustainable Livelihoods Country Report. External information sources (such as foreign journals, Internet sources) have become increasingly available through services such as the, Institute for Science and Technology Information (INSTI/GAINS), Question and Answer Service for agricultural and natural resource information, and the growth of cyber cafes in the major towns. Charging for information services, however, remains a challenging exercise given the very limited resources of individuals and organizations.

Access, empowerment and democratization

The historic lack of information has meant that users at all levels rely on their own informal information sources. Therefore demand for published and broadcast information is high but difficult to determine. In many cases users are not accustomed to having any choice of information made available to them. Farmers in particular have very limited access to information and the extension services only provide information sporadically. Only a relatively small percentage of farmers receive any information from extension officer’s services. Improving access would help to generate the demand for more information and more responsive and demand driven information resources. Community based radio programmes are one of the best methods currently being used in Ghana to provide technical information in local languages that are demand driven and present the information in an entertaining and educational format.

 Appropriate content and context

It is evident that much of the information and relevant for Ghanaian farmers is already present in Ghana or can be generated in Ghana. The main constraint is that this information is not mobilised. Knowledge and experience might have been already documented but materials are uncoordinated among organisations and difficult to access. There are numerous organisations producing agricultural information from research institutes to private sector input suppliers but there appears to be very few consistent information sources providing regularly updated, high quality information. The extension service and MOFA policy-makers rely on the research institutes such as SARI and CRI which can provide high quality information but are restricted by limited and uncertain funding. There is a need for greater coordination of information between the macro and micro-levels in order to ensure more appropriate content for users at every level.

Building on existing systems

The information infrastructure available to government ministries in Accra varies between ministries but is generally improving due to investment in telecommunications. Despite improvements in telecommunications infrastructure and strategic planning for improved decentralized government, the district assemblies remain relatively isolated. About 50% of the 110 DAs are connected to the telephone and virtually none have access to e-mail and the Internet. There are plans to connect most government ministries and 20-30 DA s over the next 5 years with a co-ordinated government software programme that will improve budgetary planning and monitoring. Outside Accra the information infrastructure is minimal and networking is largely informal and personal. The Council for Scientific and Industrial Research (CSIR) centres and University faculties of agriculture are marginally better equipped but network failures and prohibitive pricing persist and are unlikely to be solved in the short term.

1 Oracle has been contracted by the government with World Bank funding to develop a financial management system for the Ministry of Finance Public Financial Management Reform Programme (PUFMARP) with a wide area network (WAN). Siemens has been contracted to implement phase 1 of the IT infrastructure to 42 government sites.

 Building capacity
The context in Ghana of limited information use at every level means that there are a very broad range of possible interventions that could usefully be undertaken to build capacity in the use and management of information. There are a number of possible entry levels and capacity building activities will need to reflect the needs of the different user groups and stakeholders such as at the policy level, district level, research and community levels. Capacity needs to be developed in terms of the technical skills for the collection, preparation, storage and dissemination of information as well as the social skills to demand and use information for improving livelihoods.

Realistic approaches to technologies

In order to provide information to the vast majority of the poor living in remote rural areas in Ghana such as the Northern Region mass media represents the most realistic mechanism. The population is spread over a large area and even with improved information management skills the extension service does not have the manpower or other resources that are required to reach anything but a small minority of the population. The most regular supply of agricultural information is the weekly radio and television programmes (GBC) although these are not demand driven. There are currently no facilities for copying and re-broadcasting or showing these programmes in a more localised context. A few rural radio stations provide more localized agricultural information programmes such as Simli radio and they also suffer from a paucity of available information sources for the content of their programmes. TV and radios are widespread and are the best ways to reach the majority of the population. Local FM stations are very popular and can be extended in to more remote areas by relay stations.

Strengthening partnerships
Historically there has been relatively little CSO activity in Ghana. These institutions are now beginning to develop there is a need for greater information sharing between the government and CSOs to assist in the development of new democratic institutions. Partnerships with the private sector and between line ministries could also assist in developing improved resource allocation. Agricultural extension information is often prepared and promoted by the private sector as part of the marketing campaign for specific agricultural inputs. Weinco, for example, translates material into local languages and hires government equipment to prepare and broadcast videos and information displays in rural areas. The effort s of the private sector need therefore not only to be monitored but harnessed to achieve a more coordinated delivery of information resources. Partnerships across traditional government sectors such as with education, IT and finance will be

necessary to assist in the implementation of the GPRS in Ghana. Education resources such

as schools (eg IEDE) teachers, training institutes and the media could represent innovative

partners in improving information flows in Ghana.

A District-level intervention

The decentralisation process in Ghana is centred on the establishment of District Assemblies (DAs) which are required to co-ordinate and manage government programs at the district level. There are 110 DAs that house representatives from the various sector ministries. The Common Fund for the financing of local development programmes by the District Assemblies is equivalent to 5% of the central government tax revenues. The extension service is located at the DAs and is structured as follows:

• District Director of Agriculture (DDA)

• District Development Officer (DDO)

• Agricultural Extension Agent (AEA)

There is also a designated information officer for the whole DA under the Information Services Department and an agricultural information officer working within the extension service. The opportunity exists to provide assistance both to the decentralization process as mentioned above and through direct interventions at the DAs targeting the extension service staff in particular.

District Assembly of Komenda- Edina- Eguafo- Abrem (KEEA).

KEEA has a District Director of Agriculture (DDA), a subject matter specialist (SMS), an agricultural information officer and 18 Agricultural Extension Agents (AEAs). The ratio for the district is approximately 1:5000 extension agents to farmers which is the underlying problem in reaching more farmers with the information they need. The AEAs now have motorbikes and are able to reach more farmers but the district and agricultural information officers do not have many resources available to collect, generate or repackage information for use at the local level. Information resources used to be provided under the NARP through quarterly meetings as part of the RELC although only 5 of these meetings took place and they have now stopped but are expected to begin again. All the extension staff for the district meet every two weeks for training and to discuss farmers’ problems. There is a need to support more extension materials especially on topics requested by farmers because the SMS are unable to provide many materials. The AEAs focus on ‘contact’ farmers who are able to pass on extension advice and church groups to make announcements. There are approximately 50 electoral areas within the assembly and ‘assembly-men’ can be also be used to pass information to farmers. AEAs are used to collect information from the main markets and use market girls to spread information on prices and projects such as the Village Infrastructure Project. Information collected from the markets is sometimes broadcast on the radio as part of the local news programme. The District Information Officer is part of the information service department and works mainly with the District Chief Executive (DCE) to advertise campaigns, programmes and initiatives. The KEEA DIO has no transport of his own and no communications facilities (telephone, fax, typewriter, computer, e-mail). He travels with the DCE and uses the radio to broadcast information for the DA. There is a meeting with other DIOs on the first Wednesday of every month to discuss the work programme and special events that will involve working with departmental information officers such as the Farmer’s Day event with Agricultural information officers. These meetings could be used to provide more responsive information from a coordinating centre at the regional level.

An information intervention in the KEEA district would need to include:

1. A participatory assessment of farmers’ prioritised information requirements. 

2. Assistance with IT equipment and training of staff in the collation of existing information materials and the development of a district level database that reflects the priorities expressed by farmers.

3. Identify gaps in information resources and establish responsibility and resources for new data collection, extended information searches, and integration into the district level database.

4. A Communication Strategy to establish the most effective mechanisms, using different media and partnerships, to achieve widespread and equitable information dissemination to farmers in the district.

5. Responsibility for implementing the Communication Strategy will need to be allocated to a range of partners with the appropriate skills to facilitate the dissemination process at various stages, such as:

􀂃 The University of Cape Coast and Sasakawa Global 2000 facilities for mid career training of extension workers could be used to train extension workers in managing a question and answer information service for farmers.

􀂃 Local radio stations such as Radio Peace could carry out the community needs assessment and integration of technical material into radio programmes, broadcasting schedule and timing to correspond to crop cycle and listener preferences (eg Elmina fisherman listen to the radio while mending their nets ashore on Tuesdays).

􀂃 Markets could be used for advertising information resources available, range and choice of materials. Regularly attended by extension and information specialists (eg from CRI, FAO) to host discussion groups, demonstrations and videos.

􀂃 Private sector input suppliers could provide information for the district database and material for advertising would be monitored for quality and according to the priorities of the Communication Strategy.

6. Training in information management and accessing resources could be integrated into a specialised training programme that should correspond with the existing resources, infrastructure and capacity at the district level. The development of a responsive information network both within the extension service at the district level, and between the extension service and farmers is essential to achieve all of the sub-programs of the AgSSIP.

Organizations involved in information provision include:

1. The Research and Extension Linkage Committees- (RELC)

This forum provides support to extension services by providing specific training programmes to extension officers and investigating problems identified by farmers though participatory research.

2. Institute for Science and Technology Information (INSTI)
INSTI mandate is to develop a national capacity for the provision of scientific and technological information to Ghanaian society through the publication and dissemination of the results of scientific and technological research. This unit has produced films on a range of agricultural and livelihoods related issues from bead-making to silviculture. The programmes are broadcast on the national television and are popular.

3. Ghana agricultural Information System (GAINS)

GAINS, based in INSTI, are mandated to collect and disseminate agricultural information generated in Ghana and elsewhere in order to support agricultural research management.

4. Crops Research Institute (CRI)

CRI's research mandate covers all food and industrial crops except cocoa, coffee, sheae nut, coconut, oil palm, sorghum and millet which are the mandated crops of other research institutes. 

5. The Information Services Department

The Information Services Department explained during the round table discussion that information officers in each district had access to vans equipped to show videos and broadcast radio programmes locally. None of the information officers that the team actually met had in fact ever used one of these vans and they did not have access to any basic equipment such as a type writer, telephone, computer or transport let alone equipment for making programmes. The linkage between the extension services and the information service staff was also non-existent in the District Assemblies visited. The team also discovered that private sector input suppliers are using the equipment of the Information Services Department to advertise their products to farmers and there was no apparent control of the type or quality of the content of these programmes.

6. Radio Garden City

There are around 10 FM stations operating in Kumasi, all private except Radio Garden City which is a state broadcaster. Coverage in Kumasi and within a radius of 100km. Language: 60% Akaan, 40% English. GoG meets salaries but operating and investment costs are covered by the Radio. Source of revenues: advertising, emissions sponsorship. Market share: around 50% but a new study underway likely to reveal a smaller share. Radio Garden City has a one-hour weekly program on agriculture. ETC…………….

Learning exercise

Based on the case studies, how is agricultural information dissemination organized in your own set up? State the constraints and opportunities that exist and strategies being taken by the authorities to improve agricultural information communication.

Links:  

1. http://www.joncamfield.com 
2. http:// www.iicd.org 3.http://www.Livelihoods.org/post/Docs/IAALD/014Rafaa.doc 

3. www.undp.or.ug.  
Topic Five

5.0 Productive Capacity and change of agro ecosystems as a challenge to

livelihood opportunities

Introduction

Agro ecology is a scientific discipline that uses ecological theory to study, design, manage and evaluate agricultural systems that are productive but also resource conserving. It considers interactions of all important biophysical, technical and socio economic components of farming systems. Broadly stated, it is the study of the role of agriculture in the world. Agro ecology also provides an interdisciplinary framework with which to study the activity of agriculture. In this framework, agriculture does not exist as an isolated entity, but as part of ecology of contexts. Agro ecology draws upon basic ecological principles for its conceptual framework. It refers to an ecological approach to agriculture that views agricultural areas as ecosystems and is concerned with the ecological impact of agricultural practices.

Agro ecosystems on the other hand, refer to a model for the functioning of an agricultural system, with all inputs and outputs. An ecosystem may be as small as a set of microbial interactions that take place on the surface of roots, or as large as the globe. An agro ecosystem may be at the level of the individual plant-soil-microorganism system, at the level of crops or herds of domesticated animals, at the level of farms or agricultural landscapes, or at the level of entire agricultural economies. They analyze; mineral cycles, energy transformations, biological processes and socioeconomic relationships as a whole in an interdisciplinary fashion. Further, they are concerned with the maintenance of a productive agriculture that sustains yields and optimizes the use of local resources while minimizing the negative environment and socio-economic impacts of modern technologies.

In Industrialized countries, modern agriculture with its high-input technologies generates environmental and health problems that often do not serve the needs of producers and consumers. In Developing countries, addition to promoting environmental degradation, modern agricultural technologies have bypassed the circumstances and socio-economic needs of large numbers of resource-poor farmers.


 Learning outcomes

· How to manage and evaluate agricultural systems that are productive and resource conserving

· Understand the role or impact of agricultural practices on ecological environment, especially when using modern technologies

· How to maintain a productive agriculture as local resources are optimized while minimizing negative environment and socio-economic impacts of modern technologies. 

Key Terms

Productive capacity, Agro-ecology/systems, Biodiversity, Autotrophic ecosystems, Breeding programmes, Genetic engineering

5.1 Characteristics of Agro ecosystems;

Agro ecosystems differ from natural ecosystems in several fundamental ways;

1. First, the energy that drives all autotrophic ecosystems, including agro ecosystems, is either directly or indirectly derived from solar energy. However, the energy input to agro ecosystems includes not only natural energy (sunlight) but also processed energy (fossil fuels) as well as human and animal labour. 

2. Biodiversity in agro ecosystems is generally reduced by human management in order to channel as much energy and nutrient flow as possible into a few domesticated species. 

3. Evolution is largely, but not entirely, through artificial selection where commercially desirable phenotypic traits are increased through breeding programs and genetic engineering.

 Agro ecosystems are usually examined from a range of perspectives including energy flux, exchange of materials, nutrient budgets, and population and community dynamics.

Solar energy influences agro ecosystem productivity directly by providing the energy for photosynthesis and indirectly through heat energy that influences respiration, rates of water loss, and the heat balance of plants and animals. Nutrient uptake from soil by crop plants or weeds is primarily mediated by microbial processes. Some soil bacteria fix atmospheric nitrogen into forms that plants can assimilate. Other organisms influence soil structure and the exchange of nutrients, and still other microorganisms may excrete ammonia and other metabolic by-products that are useful plant nutrients. 

There are many complex ways that microorganisms influence nutrient cycling and uptake by plants. Some microorganisms are plant pathogens that reduce nutrient uptake in diseased plants. Larger organisms may influence nutrient uptake indirectly by modifying soil structure or directly by damaging plants. (See also Soil microbiology). Although agro ecosystems may be greatly simplified compared to natural ecosystems, they can still foster a rich array of population and community processes such as herbivory, predation, parasitization, competition, and mutualism. 

Crop plants may compete among themselves or with weeds for sunlight, soil nutrients, or water. Cattle overstocked in a pasture may compete for forage and thereby change competitive interactions among pasture plants, resulting in selection for unpalatable or even toxic plants. Indeed, one important goal of farming is to find the optimal densities for crops and livestock. 

Widespread use of synthetic chemical pesticides has bolstered farm production worldwide, primarily by reducing or eliminating herbivorous insect pests. Traditional broad-spectrum pesticides such as DDT, however, can have far-ranging impacts on agro ecosystems. For instance, secondary pest outbreaks associated with the use of many traditional pesticides are not uncommon due to the elimination of natural enemies or resistance of pests to chemical control. Growers and pesticide developers in temperate regions have begun to focus on alternative means of control. Pesticide developers have begun producing selective pesticides, which are designed to target only pest species and to spare natural enemies, leaving the rest of the agro ecosystem community intact. Many growers are now implementing integrated pest management programs that incorporate the new breed of bio rational chemicals with cultural and other types of controls. (See also Forest pest control).  

5.2 Challenges of today’s agro ecosystems

The contemporary challenges of agriculture have evolved from the merely technical to also include; social, cultural and economic aspects of life. In this light, a new technological and development approach is needed to provide for sustainable agriculture. The agro ecological approach does this by being more sensitive to the complexities of local agriculture, ecological sustainability, food security, economic viability, resource conservation and social equity, as well as increased production. Agro ecosystems require technological innovations, agriculture policy changes and a deeper understanding of the complex long-term interactions among resources, people and their environment. To attain this understanding, agriculture must be conceived of as an ecological system as well as a human dominated socio-economic system. Agro ecology provides a framework by applying ecological theory to the management of agro ecosystems.

5.3 Drivers of agro ecosystems and agricultural farming systems change

(Agricultural expansion)
 Over the past century, agricultural output has been increased mainly through land expansion. But the comparatively limited amount of land well suited for crop production (especially for annual grain crops), the increasingly concentrated patterns of human settlement, and the growing competition from other users for land have greatly reduced the opportunity for further geographic expansion. Most of Africa’s gains in food production have been through expansion as exemplified by the figures below;


FAO estimates that in developing countries between 1990 and 2050, land/person ratios will decline from an average of 0.3 hectares per person to just 0.1-0.2 hectares. 

Intensification of Production

Obtaining more output from a given area of agricultural land—has become a key development strategy in most parts of the world.  In some regions, particularly in Asia, this has been achieved primarily through producing multiple crops each year in irrigated agro-ecosystems using new, short-duration crop varieties. In high quality rain-fed lands, intensification has been achieved by abandoning fallow periods and modern technologies have made continuous cultivation possible.

Some successes of African agriculture:

1. Varietal improvements (nerica rice mosaic resistant cassava, IR Maize etc)

2. Increased use of inputs (soil fertility, fodder, pest management)

3. Improved water capture and use (irrigation)

4. Infrastructure (roads, dams) to support the above

However, these have not had wide scale impact due to:

1. Poor linkages between production, processing, trade/marketing & consumption.

2. Inadequate human & financial resources.

3. Weak institutional frameworks including paternerships for addressing these issues.

By contrast, in recent decades some developed countries have reverted lower-quality farmland and wetlands to more extensive grassland, forest, or conservation uses.

Environmental concerns

Agricultural expansion and intensification has raised two principal environmental concerns. 

There is growing concern over the vulnerability of the productive capacity of many agro ecosystems to the stresses imposed on them by intensification. Problems such as; soil salinization, loss in soil fertility, lowering of water tables etc. Negative environmental impacts of agricultural production that intensification often accentuates include; Soil erosion, non point source water pollution, loss of habitat and biodiversity from agricultural expansion, narrowing of the genetic base and  diversity of domesticated plant and animal, change in climate by altering global carbon, nitrogen, and hydrological cycles.

5.4 Livelihood, land use and environment interactions in the highlands of East Africa

Livelihoods based on agriculture are closely linked with and dependent on the environment. But agricultural activities also powerfully shape the environment. Agriculture is, in fact, a human activity that affects the greatest proportion of the earth’s surface. It is the single biggest user of fresh water, and is still by far the largest single source of livelihoods and income.

It is specifically through land use that the interaction of livelihoods and the environment is most clearly demonstrated. Land use acts as an interface between the two as it forms a unifying concept in which socio-economic and agro-ecologic variables coincide. However, some environmental changes are caused by natural processes and would happen without a human influence, and some changes are human induced but set in motion outside of the immediate realm and scope of the land user and his/her land. As the interaction usually happens in time with varying time lags of response and impact, it is not always easy to detect the underlying cause-effect relationships.

Livelihoods comprise of resources or assets or capital (human, natural, social, physical and financial capital and access to use these) that enable strategies to be employed in order to survive and attain desirable livelihood outcomes such as income, food security, well-being and sustainable use of natural resources. This process of transforming the resources into commodities or outcomes is influenced by a myriad of external factors such as laws, culture, policies, and institutions. In addition, livelihood dynamics are strongly influenced by personal characteristics and desires, and one’s relation to others. A livelihood is considered to be sustainable if it meets three conditions; 

1) Be adequate for the satisfaction of self-defined basic needs

2) Be resilient to shocks and stresses, and 

3) should not undermine the natural resource base that forms the basis of the future options.

Many land use practices are absolutely essential because they either directly provide critical natural resources and ecosystem services or through land use practices natural resources are converted into useful products. But some forms of land use degrade ecosystems and the services they provide. 

Land use is increasingly becoming a global issue. Just as our collective land use practices are increasingly degrading ecological conditions across the globe, we have become dependent on an ever-increasing share of the biosphere. Global croplands, pastures, plantations and urban areas have expanded in recent decades, accompanied by large increases in energy, water and fertilizer consumption, along with considerable environmental degradation and losses of biodiversity. Even though it has been recognised that biodiversity is important for the functioning of all ecosystems, and that excessive loss of biodiversity imposes real costs on resource users, short term benefits are realized at the expense of long term environmental services that we depend on. 

Extensive agricultural growth is considered to be a major contributor to loss of habitat and the reduced environmental resilience that buffers agro-ecosystems against environmental and market shocks. 

As available arable land becomes scarce relative to labour, societies adopt more labour intensive techniques, which take advantage of increased labour-land factor ratios. 

It is said that households traditionally exhaust economic options first, beginning with land expansion. If that is insufficient, then available land intensification technologies are adopted. If such adjustments together still are inadequate, the next reaction is likely to be out-migration. Fertility reduction is claimed to occur in traditional societies only as a last resort.

In a highly capital-constrained continent, most African smallholders are intensifying land use in a financially or ecologically unsustainable fashion.

Capital-deficient intensification that does not meet either productivity or sustainability goals merely leads to soil mining and, if land is still available, a return back to intensification. Even where agricultural intensification has enjoyed widespread success, this has not occurred without environmental degradation e.g. water logging, salinization, water pollution by pesticides, fertilisers and animal wastes, loss of habitats, loss of biodiversity etc.

As economic development proceeds from very low-income levels, pollution, resource use and waste generation per capita increase rapidly. Then at higher levels of development structural change towards information intensive industries and services, together with increased environmental awareness, enforcement of environmental regulations, better technology and higher environmental expenditures, result in levelling off and gradual decline of environmental degradation. 

The discussion on livelihood-environment interaction relates closely to the discussion on poverty-environment linkages. Since the 1970s it has been almost universally agreed that poverty and environmental degradation are inextricably linked. The links between poverty and environment have also been seen to be self-enforcing. The World Commission on Environment and Development (Brundtland Commission, 1987) wrote: “Poverty is a major cause and effect of global environmental problems. It is therefore futile to attempt to deal with environmental problems without a broader perspective that encompasses the factors underlying world poverty and international inequality.” … “Many parts of the world are caught in a vicious downwards spiral: poor people are forced to overuse environmental resources to survive from day to day, and their impoverishment of their environment further impoverishes them, making their survival ever more difficult and uncertain.”

However, the natural environment becomes endowments and entitlements (i.e. natural capital) to actors through the complex working of both formal and informal institutions.  Different people in the same area rely on different institutions to claim natural capital in order to earn a livelihood. Often it is only the intertwining of different institutions (formal and/or informal rights and claims) that accounts for a successful livelihood. This ‘environmental entitlements’ approach shifts the emphasis from questions of resource availability to those of access, control and management. Any relationship between poverty and environment is indirect. It is the diverse institutions that influence the course of ecological change. Local institutional arrangements are underpinned by power relations, and are shaped, in turn, by interactions with regional, national and global-level processes, both environmental and political-economic. The relationship between income/poverty and environment is not static but can be influenced by policies.

Climate change:

Potential impacts of climatic change on agricultural production; Global agricultural production potential is likely to rise with increases in global average temperature up to about 3°C, but above this it is very likely to decrease. Cold climates would benefit from higher temperatures and new agricultural land may become available at high latitudes and high elevations.  There is significant potential for expansion of suitable land and increased production potential for cereals only when considering the use of ‘new land’ made available by the warming of these cold climates at high latitudes. 

At lower latitudes, especially the seasonally dry tropics, crop yield potential is likely to decrease for even small global temperature increases, which would increase risk of hunger. 

Increased frequency of droughts and floods would affect local production negatively, especially in subsistence sectors at low latitudes. This will have much more serious consequences for chronic and transitory food insecurity and for sustainable development than shifts in the patterns of average temperature and precipitation.  

Farmers have limited influence in some variations such as population growth and density, markets, and the sensitivity and resilience of the natural resource base. 

But a sizable share of the variation also results from the type and availability of agricultural technologies, natural resource management practices, and the local influence of policies and institutions. Suggested reading; http://www.fao.org/organicag  (case study: Land degradation and development. Article: analyzing resilience in dryland agro-ecosystems; a case study of the Makaya catchment in Tanzania over the past 50 years), waley online library, vol 18, issue 6, pp 680-696. (2007)   

Lessons from the best & worst practices in Tanzania and Ethiopia and Senegal

Tanzania has a Soil Erosion Control and Agro forestry project in the Lushoto district.
Planting of perennial grass along contours and use of contour strips of trees, shrubs, and creeping legumes has been reported to reduce erosion by an average of 25%.

These practices are being adopted by hundreds of people in this district, and offer promising alternatives for many other similar farming areas.

Experiences in Ethiopia also show the importance of respecting and upholding agro ecological principles. In this country, as in other African nations, there have been heavy pressures to promote green revolution II (GR II) technologies.  Through the imposition of uniform wheat and maize varieties, and a technology package policy that requires farmers to buy fertilizers and other inputs. Local people and government and NGO officials have opposed this model, upheld valuable local varieties of teff, sorghum, millet, and other grains that provide food security for the people. They also have worked on revival and "rescuing" of local seed varieties in community-based seed banks.


In Senegal, for example, the Senegal Regenerative Agriculture Center is working in 11 villages to promote sustainable agriculture for small-scale farmers. The cropping system is a millet-groundnut rotation and legumes and intercropped with cereals. Animal manure is being used to restore soil fertility. Results show that farmers can obtain an increase in millet grain of more than 400 kilograms per hectare if they put on at least 2 tones of manure. Similar yield increases were achieved with chemical fertilizers, but the cost-benefit ratio was less favorable. Suggested reading; online: www.sciencedirect.com (case study: soil organic carbon dynamics, functions and management in West African agro-ecosystems), also www.elsevier.com/locate/agsy. Also see Elsevier- agricultural systems, 2006.     

In fact, data from documented cases show that when correctly managed, agro ecological systems: exhibit more stable levels of total production per unit area over time, produce economically favorable rates of return, in both energetic and monetary terms, provide a return to labour and other inputs sufficient to provide an acceptable livelihood to small farmers and their families, ensure soil protection and conservation and enhance agro biodiversity. By comparing and contrasting such experiences, one can better understand how some countries have been able to produce similar amounts of agricultural goods and services while giving up less environmental goods and services.

Policy issues

The challenge; is to foster agro ecosystem management practices that will meet growing food, feed, and fiber needs while providing more environmental amenities. 

Policy opportunities that seek to limit population growth such as enhanced education (particularly for women), health care, and family planning services also help limit the growth for and supply of goods and services. 

From a demand perspective, broad development strategies in aggregate demand for both food and natural resource consumption per capita food, feed, and fiber demand will grow as incomes increase.

 Higher incomes are also linked to lower population growth rates as well as increased demand for improved environmental amenities.

From a supply perspective, in developing countries, continued agricultural intensification need not lead inexorably to environmental degradation. When farmers and farming communities experience environmental degradation, particularly when it affects their own livelihoods, they may respond quite effectively with technical and institutional innovations.

In richer countries, Low, and even negative, population growth rates and increases in levels of income strongly influence the nature of demand. Consumers have pressed for more environmental, particularly recreation-related goods and services such as more parks, conservation areas, wildlife protection, cleaner waterways and beaches. They are also expressing increased concern about the ways in which food is produced. For example; High demand for organic farm products commercial producers are now receiving direct market signals to modify production practices in ways perceived to be better from both an environmental and a human health perspective. Three interrelated strategic objectives merit particular attention in formulating policies; increasing agricultural productivity, reducing the negative environmental externalities of agriculture, improvements in technology.

Food for thought

As the world becomes more crowded and as pressures on biological systems and global geochemical cycles mount, can the world’s agro ecosystems feed today’s planet and remain sufficiently resilient to feed tomorrow’s hungrier planet? Will intensification pressures cause some agro ecosystems to irreversibly break down? Presuming we can maintain the productivity of our agro ecosystems how can we improve our policies, institutions, and technologies at local through to global levels in ways that maximize the beneficial and minimize the negative consequences of agriculture?

5.5 Summary

Agro-ecology is the use of ecological theory to evaluate agricultural systems that are productive and resource conserving. It encompasses interactions of biophysical, technological and socio-economic components of farming systems. It is characterized by energy and nutrient flow, biodiversity and evolution. The main challenge to agro-ecosystems is the modern technology and may also include social, cultural and economic aspects of life. The main drivers of the agro-ecosystems change are agricultural expansion, intensification of production and environmental concerns including climate change. Policy issues are of paramount importance. Therefore, Ecological agriculture aims at improving agricultural production and post-production while conserving the regenerative and reproductive capacity of the natural resource base, and thus, avoiding the cycle of rectification of error. It is based on traditional ecological understanding and combines results of modern science of natural processes. Hence, ecological agriculture is about maximizing use of knowledge of natural processes. Criteria for ecological agriculture need to consider technical performance, efficiency, impact, resource use, availability, and user preference.

Learning Exercise

1. Explain the following statement; “ Agro-ecology is an ecological approach to agriculture that views agricultural areas as ecosystems”

2. Explain the characteristics of agro-ecosystems by relating agro-biodiversity and biodiversity

3. What are the challenges facing agro-ecosystems in today’s agriculture. Explain the attempts being made towards their solutions in sub-Saharan Africa

4. What policies in your set up are in place to foster agro-ecosystem management practices? 
Links: 1. www.sciencedirect.com
              2. www.elsevier.com/locate/agsy
              3. http://www.fao.org/organicag
Case studies

1. http://www.fao.org/organicag  (case study: Land degradation and development. Article: analyzing resilience in dry land agro-ecosystems; a case study of the Makaya catchment in Tanzania over the past 50 years), waley online library, vol 18, issue 6, pp 680-696. (2007)    

2. www.sciencedirect.com (case study: soil organic carbon dynamics, functions and management in West African agro-ecosystems).
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Topic Six

6.0 Climate Change and Shift to Bio-fuels; a challenge to production and livelihoods 

Introduction

Livelihood comprises the capabilities, and material and social assets necessary for a means of living. On the other hand, Climate change is the natural cycle through which the earth and its atmosphere are going to accommodate the change in the amount of energy received from the sun. The climate goes through warm and cold periods, taking hundreds of years to complete one cycle. Changes in temperature also influence the rainfall, but the biosphere is able to adapt to a changing climate if these changes take place over centuries. Climate change poses a serious threat to agriculture, particularly in developing countries in Asia and Africa. Both climate variability (rising temperatures and changes in rainfall patterns) and extreme climatic events (drought, flood, cyclone, etc.) are affecting agricultural productivity and food security in Asian and African countries. Moreover, Climate change impacts are affecting the livelihoods of common people and aggravating global poverty. Millions of poor across the Asia and Africa derive their livelihoods from common property and natural resource bases like land, water, fisheries, and forestry. Climate variability and climatic events are likely to affect resource bases and their productivity, limiting the options and potential of the poor in many ways. Their assets and resources, including their employment, income, and access to land, water, and other natural resources will be affected more severely by a warmer climate. The diverse latitudinal, climatic, soil and other conditions result in a multitude of agro-ecological zones. The causes of climate change are also related to the activity of the human being on nature, and the natural processes themselves have impacts on climate change. All these interrelated problems affect livelihood opportunities. As a way of coping up with the problem, people are shifting to bio-fuels for their energy consumption. 

Bio-fuels; is it a solution to climate change or cause of global hunger? It is argued that bio-fuels from plants are environmental friendly as opposed to fossil fuels because the crops absorb carbon dioxide from the atmosphere as they grow and that they produce up to 60% less carbon dioxide than fossil fuels. However, rsearchers have concluded that shift to bio-fuels is a mistake. It will lead to clearing forests to plant crops for fuel and this will release gases. It is said that increasing production of bio-fuels to combat climate change will release between 2-9 times more carbon gases over the next 30 years than fossil fuels Developed countries should re-direct bio-fuel subsidies towards preventing deforestation for a better climate outcome. Clearing forests produces an immediate release of carbon gases into the atmosphere followed by loss of habitats, wildlife and livelihoods. The demand on arable land cannot be met in the EU or the US to plant bio-fuel crops. There is high possibility to shift the burden on land in developing countries eg Brazil, Paraguay, Indonesia have huge deforestation programmes to supply the world bio-fuel market   

Learning outcomes

1. To understand climate change as the major obstacle to agricultural development

2. Understand the major causes of climate change

3.  Why the change to bio-fuel and its impact on food security

4. Understand some of the traditional mitigation practices against climate change

6.1 Climate Change 

Is a global, long-term and involves complex interactions between climatic, environmental, economic, political, institutional, social and technological processes. It has significant international and intergenerational implications in the context of equity and sustainable agricultural development. Climate change poses the greatest threat to human civilization today, causing enormous challenges for sustainable development. Rapid economic growth, industrialization, and overconsumption in wealthy countries have degraded the global commons. Now climate variability and extreme climatic events obstruct development, affect natural resources, damage agricultural productivity, cause water shortages, and threaten the health of millions in the developing world. 

Climate change thus increases not only costs of development but also levels of poverty and inequity across the world. Its effect is more concentrated in tropical countries, and in every nation, the poor are the most affected. Moreover, both the rise in sea levels and the higher Climate Change and Shift to Biofuels and occurrence of extreme climatic events destabilize affected populations and lead to massive migrations, social upheaval, and general human insecurity.

 Any delay in addressing climate change through reduction of greenhouse gas emissions will increase the cost of both adaptation and protecting development. Severe food insecurity and poverty in many Sub-Saharan countries is likely to deteriorate significantly as a result of climate change. Climate change, agriculture and food security, natural resources and environmental sustainability, economic growth and poverty reduction are interdependent and this interdependence needs to be at the core of comprehensive policy planning and an integrated resource allocation and implementation strategy, both spatially and temporally. 

6.1.1 Causes of Climate Change
 (a) Agricultural activities 

Green House Gas (GHG) emissions 

On Earth, human activities are changing the natural greenhouse. Over the last century the burning of fossil fuels like coal and oil has increased the concentration of atmospheric carbon dioxide (CO2). This happens because the coal or oil burning process combines carbon with oxygen in the air to make CO2. To a lesser extent, the clearing of land for agriculture, industry, and other human activities have increased concentrations of greenhouse gases. The consequences of changing the natural atmospheric greenhouse are difficult to predict, but certain effects seem likely: 

· On average, Earth will become warmer. Some regions may welcome warmer temperatures, but others may not. 

· Warmer conditions will probably lead to more evaporation and precipitation overall, but individual regions will vary, some becoming wetter and others dryer. 

·  A stronger greenhouse effect will warm the oceans and partially melt glaciers and other ice, increasing sea level. Ocean water also will expand if it warms, contributing further to sea level rise. 

· Meanwhile, some crops and other plants may respond favorably to increased atmospheric CO2, growing more vigorously and using water more efficiently. At the same time, higher temperatures and shifting climate patterns may change the areas where crops grow best and affect the makeup of natural plant communities.


(b) Depletion of forest cover

 If deforestation in the agrarian community continues then the climate change will be made worse since forested areas have the ability to sequester CO2.  If deforestation continues then we will need to reduce CO2 emissions even more. Sequestration is a very cost-effective approach. The primary causes of natural forest destruction are agricultural expansion, both through shifting cultivation and the spread of sedentary agriculture; the demand for increasing amounts of construction material, fuel-wood and charcoal. 

© Industrial Causes 

The industrial activities that our modern civilization depends upon have raised atmospheric carbon dioxide levels from 280 parts per million to 379 parts per million in the last 150 years. It is also concluded that there's a better than 90 percent probability that human-produced greenhouse gases such as carbon dioxide, methane and nitrous oxide have caused much of the observed increase in Earth's temperatures over the past 50 years. 

(d) Natural causes

 Certain gases in the atmosphere behave like the glass on a greenhouse, allowing sunlight to enter, but blocking heat from escaping (see fig.below). Long-lived gases, remaining semi-permanently in the atmosphere, which do not respond physically or chemically to changes in temperature, are described as "forcing" climate change whereas gases, such as water, which respond physically or chemically to changes in temperature are seen as "feedbacks." Gases that contribute to the greenhouse effect include: 

· Water vapour. The most abundant greenhouse gas, but importantly, it acts as a feedback to the climate. Water vapour increases as the Earth's atmosphere warms, but so does the possibility of clouds and precipitation, making these some of the most important feedback mechanisms to the greenhouse effect. 

· Carbon dioxide (CO2). A minor but very important component of the atmosphere, carbon dioxide is released through natural processes such as respiration and volcano eruptions and through human activities such as deforestation, land use changes, and burning fossil fuels. Humans have increased atmospheric CO2 concentration by a third since the Industrial Revolution began. This is the most important long-lived "forcing" of climate change. 

· Methane. A hydrocarbon gas produced both through natural sources and human activities, including the decomposition of wastes in landfills, agriculture, and especially rice cultivation, as well as ruminant digestion and manure management associated with domestic livestock. On a molecule-for-molecule basis, methane is a far more active greenhouse gas than carbon dioxide, but also one which is much less abundant in the atmosphere. 

· Nitrous oxide. A powerful greenhouse gas produced by soil cultivation practices, especially the use of commercial and organic fertilizers, fossil fuel combustion, nitric acid production, and biomass burning. 

· Chlorofluorocarbons (CFCs). Synthetic compounds of entirely of industrial origin used in a number of applications, but now largely regulated in production and release to the atmosphere by international agreement for their ability to contribute to destruction of the ozone layer. They are also greenhouse gases. 

[image: image10.emf]
Source: Pidwirny, M. (2006)

Global warming is already there. Studies have shown that its impact is being felt most by the world’s poorest people, particularly those in Africa  Africa’s high vulnerability to impacts of climate change is exacerbated (made worse) by other factors – 
· widespread poverty
· recurrent droughts and floods
· A dependence on natural resources & biodiversity
· Over dependence on rain-fed agriculture
· A heavy disease burden
· Numerous conflicts that have engulfed the continent
Changes in future climate change may affect negatively the overall economy of Africa, hampering the potential for economic growth through: 
· Reducing people’s ability to feed themselves
· Threatening people’s health
· Reducing livelihood opportunities and economic growth prospects
· Making it more difficult to increase girl’s education
To address these widening poverty gap and development between the developed & developing countries, UN general assembly recommended adoption of the millennium declaration in 2000. These declaration was based on development goals- hence millennium development goals (MDGs)

· Eradicating extreme poverty and hunger
· Achieving universal primary education
· Promoting gender equality and empowering women
· Reducing child mortality and improving maternal health
· Combating HIV/AIDS, malaria and other diseases
· Ensuring environmental sustainability
· Promoting global partnerships
The purpose of these MDGs was to pave way to address issues of poverty eradication and sustainable development through a set of targets. Although climate change seems marginal compared to the pressing issues of poverty alleviation, hunger, health and economic development in Africa, it’s becoming increasingly clear that the realization of the development goals can be seriously hampered by climate change without slowing global warming considerably. The viability of millions of people’s livelihoods in Africa will be undermined without significant new resources, millions of others won’t adapt to changes that are already happening. Livelihoods build for generations on particular patterns of farming will become quickly unavailable.

Because of the threats of climate change, the United Nations Framework Convention on climate change (UNFCC) developed one objective:
“The stabilization of greenhouse gas concentrations at levels that would prevent dangerous anthropogenic interference with the climate system or avoid dangerous climate change”
The Kyoto protocol addresses the intimate relationship between climate change and economic growth, human health, poverty and access to key livelihood resources
Impacts of climate change indicate that poorer and marginalised communities in drought prone areas, those experiencing water scarcity and those whose livelihood depend on agriculture will be the worst affected and have the least capacity to adapt.  However, many indigenous people in marginal areas have over time developed strategies for coping with climate change. But the magnitude of future hazards may exceed their adaptive capacity. 
The potential impacts of climate change on the livelihoods and cultures of indigenous communities are poorly known. Therefore the goals now should be; 

· To improve understanding of the potential impacts of climate change on vulnerable communities and cultures and their associated ecosystems eg farming systems
· To identify further research required to reduce the risks of climate change
· To develop appropriate adaptation and mitigation measures, particularly in areas with high risk of socio-cultural impacts eg policy on rural livelihoods based on climate change in developing countries. 
In international fora, local communities in tropical developing world get very little or no consideration. They focus on monetary, knowledge and technology transfer from developed to developing countries; they hardly recognize the indigenous communities own coping and adaptive strategies in their own environment   
Therefore, the determining factors of social and biophysical vulnerability of rural people must be identified;
· They should be multidimensional and involve exposure, sensitivity and resilience
· Assessing vulnerability of a system to climate change should be based on the (i) exposure of a system to a potential biophysical hazard level at a global, regional or local scale (ii) The sensitivity of vulnerable groups and ecosystems to climate change impacts (iii) Their adaptive capacity
· The capacity of a social group to adapt to environmental hazards depend on their (i) physical location (ii) entitlement of the use of certain resources and land (iii) Access to knowledge, technology, power, decision making, education, health care and food   
The question we should ask ourselves is what are the projected constraints or impacts of climate change on farming systems eg coastal, tropical forests and drylands. The adaptation strategies or practices of communities to the various hazards that provide new opportunities brought about by climate change should be assayed eg – 

· shoreline reinforcement
· Rainwater harvesting
· Supplementary irrigation
· Traditional farming systems (technologies) to protect watersheds
· Changing hunting and gathering periods and habits
· Crop and livestock diversification
· Use of new materials
· Community-based disaster risk reduction
Even if the locals have developed strategies to adapt to the changes, the future hazards may limit their capacity. Therefore, there is need to;
· Formulate policies that actively involve indigenous communities in the international, regional and local climate change for a to restore their entitlement to self determination, land, natural resources, information, education, health services and food
· Recognise and actively promote indigenous adaptation strategies
· Build awareness of traditional adaptation and mitigation strategies
· Promoting technology transfer which is culturally appropriate
· Supporting or enhancing livelihood diversification
· Improving the socio and physical infrastructure
· Ensuring the conservation of natural resources and biological diversity
· Supporting further research on impacts of climate change on vulnerable cultures and their associated ecosystems
· Combining scientific and indigenous knowledge
· Monitoring the implementation of mitigation efforts including the clean development efforts (CDM) and reduced emissions from deforestation in developing countries (REDD) on indigenous and traditional peoples   
6.2 Bio-fuels, food and climate change
Bio-fuel refers to any fuel made from living organisms or the waste they produce. Crops being used currently include corn, soya, sugarcane and rapeseed. The fuels come in two types (i) Bio-ethanol made from sugarcane, sugar beet and cereal crops (ii) Biodiesel made from soybean, rapeseed, vegetable oils, animal-fats and used frying oils. 

 Is bio-fuel a solution to climate change or cause of global hunger?
It is argued that bio-fuels from plants are environmental friendly as opposed to fossil fuels because the crops absorb carbon dioxide from the atmosphere as they grow and that they produce up to 60% less carbon dioxide than fossil fuels. Politicians say that bio-fuels are the answer to our dependency on fossil oil and it ensures national energy security. In the UK, 550 million pounds are used each year under the renewable fuels transport obligation (RTFO).
It is estimated that about 50 times the emissions savings could be produced if these money was used on conserving tropical rainforest and peat land. These are being cleared rapidly in developing countries every year and are estimated to contribute up to 20% of total worldwide human-related greenhouse gas emissions. Researchers have concluded that shift to bio-fuels is a mistake. It will lead to clearing forests to plant crops for fuel and this will release gases. UK is estimated to use up to 20% of its farm land to grow bio-fuels by 2010.
It is also said that increasing production of bio-fuels to combat climate change will release between 2-9 times more carbon gases over the next 30 years than fossil fuels. Developed countries should re-direct bio-fuel subsidies towards preventing deforestation for a better climate outcome. Direct negative impacts of the promotion of bio-fuels exacerbate deforestation and peat-land draining as more land is cleared for cultivation of bio-fuel crops. Forests must not be cleared to make way for bio--fuel crops. Clearing forests produces an immediate release of carbon gases into the atmosphere followed by loss of habitats, wildlife and livelihoods. The demand on arable land cannot be met in the EU or the US to plant bio-fuel crops. There is high possibility to shift the burden on land in developing countries eg Brazil, Paraguay, Indonesia have huge deforestation programmes to supply the world bio-fuel market.   
Therefore, bio-fuel policies must be carefully formulated to reflect these fears. The question arising here is do we have any idea of bio-fuel development in our countries, especially in our national research institutions and if so, is there any policy (Remember the expansion of farmland for food production).
Land previously used for food crops are being turned over to bio-fuels. The UN wing to right to food calls bio-fuels as a crime against humanity and it’s responsible for driving up food prices. The private sector will turn to fuel production and forget food production because it fetches more
Food vs fuel in Brazil is not an issue. Brazil leads the world in bio-fuel production and use, making about 16b litres per year from its sugarcane industry. Yet 31% of Brazil’s population lives below the poverty line and is hard hit by rising food prices.  The bio-fuels issue affects the whole debate around climate change, raising the question of who makes the decisions around what energy technology is invested in. In order to stop climate change, we need a global shift away from the burning of fossil oils. Bio-fuels are not the only alternative; there are other forms of renewable energies that need resources invested in research and development
For basic survival (Rural livelihoods), the debate on the bio-fuel is neither here nor there; 
· More than 1billion people are facing starvation yet there is enough food to feed the world
· Leaving food production and distribution to the free market is a recipe for disaster, we have to take it out of the hands of the private companies and put under the control of billions of workers, farmers and peasants
· There is need for an international plan of production to decide on what is the greatest need to humanity not what makes a private profit
Links: http://esa.un.org/un-energy/pdf/susdev.Biofuels.FAO.pdf 

6.2.1 Effect of bio-fuels on climate

Turning more land into monocultures for agrofuels is one quickest ways of heating the planet. Industrial agriculture demands high fossil fuels inputs. Monocultures are the main drivers of deforestation and other ecosystem destruction. On top of this, large amounts of carbon are released from the soil. This includes peatlands, which are drained to make way for agrofuels.

Every acre of land put into agrofuel production means, if food production is to remain the same, that acre of land must be cleared of natural vegetation (Remember natural ecosystems hold billions of tones of carbon). Climate change is made worse not just because of the carbon emissions but biodiverse ecosystems are also essential for regulating the global climate and this includes regulating rainfall and storm patterns on which global food production depends.

Even agrofuels produced in the UK is anything but climate friendly. The total emissions linked to rapeseed biodiesel are up to 70 % higher than those from ordinary diesel, because of the large amounts of nitrate fertilizers involved. At the same time, using rapeseed oil for cars means that the gap in the food and cosmetics markets is now being filled by palm oil with the same impact as using palm oil for biodiesel directly.

Cutting down rainforests does not just add carbon to the atmosphere in the same way as burning coal or oil does. Many rainforests and other ecosystems have a “tipping point”. This means we can degrade them so far and then they could collapse suddenly and completely including the Amazon, which could be pushed into a cycle of mega-fires and desertification.


6.2.2 Destroying peoples’ livelihoods 
Agrofuels mean large-scale displacement of communities, often involving violent evictions. It is estimated that about 60 million indigenous people are likely to become ‘biofuel refugees’. Small scale farmers, pastoralists and other communities are losing their land or are forced to grow crops instead of growing food. Agro-chemicals, including pesticide spraying poison people, soil and water. Industrial agro-fuels worsen soil erosion and desertification as well as freshwater depletion, destroying tomorrow’s livelihoods too.

Summary

Any delay in addressing climate change through reduction of greenhouse gas emissions will increase the cost of both adaptation and protecting development. Severe food insecurity and poverty in many Sub-Saharan countries is likely to deteriorate significantly as a result of climate change. Climate change, agriculture and food security, natural resources and environmental sustainability, economic growth and poverty reduction are interdependent and this interdependence needs to be at the core of comprehensive policy planning and an integrated resource allocation and implementation strategy, both spatially and temporally. 

Learning Activities
As per the case studies below.

Links
http://www.worldbank.org/afr/findings/english/find120.htm 

Further reading

http://goliath.ecnext.com/coms2/summary_0199-1992833_ITM
http://www.unep.org/climatechange/
ftp.fao.org/docrep/fao/meeting/013/ai782e.pdf.    

Case study 1

Biofuels, land access and rural livelihoods in Tanzania 

Abstract

 In recent years, biofuels have rapidly emerged as a major issue for agricultural development, energy policy, and natural resource management. Growing demand for biofuels is being driven by recent high oil prices, energy security concerns, and global climate change. In Africa, there is growing interest from foreign private investors in establishing biofuel projects. For Tanzania, biofuel production has the potential to provide a substitute for costly oil imports (currently US$ 1.3-1.6 billion per year, 25% of total foreign exchange earnings). Biofuels also have the potential to provide a new source of agricultural income and economic growth in rural areas, and a source of improvements in local infrastructure and broader development. Although many biofuel investments involve large plantations, biofuel production can also be carried out by smallholder farmers as well as through ‘outgrower’ or local contracted farmer arrangements.

But the spread of biofuels in Tanzania has also raised concerns from civil society organizations, local communities and other parties. The environmental impact of biofuel plantations could involve water scarcity and deforestation, particularly in coastal areas. The potential impact of biofuel production on the price of food crops in Tanzania is already a major concern. Most important for local communities, however, is a loss of rights over customary lands, and the way this could negatively impact local villagers’ livelihoods. Tanzania already has tensions between private, local, and governmental actors over rights to use and allocate land. There are specific concerns around whether the land laws can provide adequate protection against land alienation for biofuel production, and whether compensation payments provided for in the Village Land Act (1999) are sufficient to promote alternative livelihood opportunities. This report investigates and describes patterns of biofuel development in Tanzania. It also outlines the challenges and opportunities provided by this relatively new source of investment. The report finds that over 4 million hectares of land have been requested for biofuel investments, particularly for jatropha, sugar cane and oil palm, although only 640,000 ha have so far been allocated and of these, only around 100,000 ha have been granted formal rights of occupancy. Some companies are proposing biofuel projects involving initial investments of up to US$ 1 billion, or several billion US$ over the next 10-20 years. Both the Tanzanian and foreign governments have been promoting this surge in biofuel investments, although Tanzania’s government has also delayed some projects while the National Biofuels Task Force works to complete formal guidelines for biofuel investments. 

The report also finds that some land acquisitions for biofuels are targeting land that is used for forest-based economic activities that villagers depend heavily on. Large-scale biofuel investments that require such land are likely to create the most frequent negative local impacts and grievances. The compensation process is fraught with problems. Local people do not understand the process, or their rights and opportunities; land valuations are carried out using inadequate criteria and benefits are promised by companies but not incorporated into a written contract. Of most concern is the high level of risk taken by communities where the proposed investment relies on the transferred land to be used as collateral for bank loans, prior to compensation being paid?

The report shows that biofuel companies using outgrower and other contracted smallholder arrangements have little direct negative impacts on land access and represent the most positive model for local livelihoods and the environment – while recognizing that the suitability of different models depends on local contexts, including with regard to population densities and levels of local capacity for agricultural production. Crops such as jatropha can provide new opportunities for local farmers to improve income from unproductive or infertile lands and forming farmers’ cooperatives can improve access to markets. Alternative land holding structures such as village land trusts or equity-based joint ventures hold promise for future ways to stimulate private investment and allow for greater collaboration between investors and local communities. As experiences from other sectors in Tanzania have shown, communities should be supported to increase their ability to negotiate with biofuel investors on their own behalf.

The latest National Biofuels Guidelines show a willingness on the part of government to adapt policy provisions based on field experiences. At this early stage of biofuel development in Tanzania, it is important to develop measures that encourage sustainable and beneficial biofuel investments and that provide safeguards against negative impacts in terms of land access, environmental conservation, and food security. It is hoped that these findings will help spread important information and contribute to this process.

Introduction

Expanding biofuel production in africa: threats and opportunities

In recent years, biofuels have come to be regarded as an important option for reducing the consumption of petroleum as a result of the recent high oil prices, and concerns about energy security and global climate change. The use and development of alternative sources of energy is increasingly encouraged in Western countries, with private and public sources of financial support for biofuel development expanding substantially.

For African countries, this is leading to growing interest from Western and Asian private investors in biofuel projects, as well as growing support from bilateral and multilateral donors for incorporating biofuels into government policies and development plans. For countries in Africa which are non-oil producers, biofuel production has the potential to provide at least a partial substitute for costly oil imports, which are one of the major uses of foreign exchange and sources of inflation in African economies. Biofuels may also provide a new source of agricultural income in rural areas, and a source of improvements in local infrastructure and broader development. Biofuel production is not necessarily done only by large farms or foreign investors, but can be carried out by smallholder farmers as well. Biofuel crops such as oils (palm, coconut, jatropha, sunflower) may provide important new opportunities for improving the returns from agriculture, including on relatively unproductive or infertile lands.

External interest in biofuel production in African countries is driven largely by the low cost of land and labour in rural Africa (Cotula et al., 2008). Investors are targeting many areas of land which are perceived as being ‘unused’ or ‘marginal’ in terms of their productivity and agricultural potential. With interest in allocating such areas for biofuel increasing, the security of land tenure is of concern.

This report contributes to the growing body of evidence on biofuel development in Tanzania, focusing on the way biofuel investments are impacting on access to land for local people. The aim is to investigate existing patterns of biofuel development in Tanzania, and discuss ways to take advantage of the opportunities and mitigate the risks created by the spread of biofuels. Although an increasing number of biofuel investments have been allocated land, very few have completed the process of obtaining derivative title or formal rights of occupancy over land (Gordon-Maclean et al., 2008). Some land allocations remain subject to legal disputes over the properties in question. Investors highlight the time-consuming and costly nature of acquiring land for biofuel investment in Tanzania (SEKAB BT, 2008), while some Tanzanian organisations, media, and government agencies are raising concerns about adherence to legal procedures and the processes used for local consultations and compensation (Kamanga, 2008). Biofuel investments are occurring in an institutional context characterised by long-term tensions

between private, local, and governmental actors over rights to use and allocate lands (Shivji, 1998; Sundet, 1997; 2005). These tensions are compounded by conflicting definitions of ‘general land’ and ‘village land’, among other areas of apparent ambiguity in the nation’s land legislation

(Oxfam Ireland et al., 2005). The scale and pace of recent biofuel investments when juxtaposed with these long-standing tensions and contradictions in the land laws and land administration framework has led to acute concerns about local rights. While all parties involved are likely to encounter varying levels of uncertainty or confusion over land procedures, rights, and administration, it is rural people who are likely to be most adversely affected.

The report examines the impacts of different production models at the local level. It includes detailed treatment of a number of case study sites in different parts of the country, where different biofuel crops are grown using different business or production models. Importantly, biofuel production models in Tanzania vary enormously, from those relying solely on local smallholder outgrowers, with no land directly farmed by the biofuel producer/investor, to large-scale plantation models aiming to directly cultivate several hundred thousand hectares of land. The varying land access impacts of such different models are commensurately divergent. In order for the potential benefits of biofuels for rural people to be maximized and the potential costs appropriately mitigated, the emerging public debate on biofuels would benefit from a greater recognition of the differences in these production models and their respective advantages and disadvantages.

Rationale and research methods

The report draws on research carried out from October 2008 to March 2009, as a joint undertaking between the Tanzania Natural Resource Forum’s Forestry Working Group (TFWG) and the International Institute for Environment and Development (IIED). The TFWG is a collaborative working group of civil society organizations that are involved in efforts to improve the governance of forests and other natural resources in Tanzania. The expansion of biofuels in coastal areas of Tanzania, including areas with high levels of biodiversity and high forest economic values, has prompted the TFWG’s interest in promoting strategies which reconcile biofuel development with other socially and environmentally responsible objectives and policies. The TFWG is also centrally concerned with supporting local rights to forest land and other natural resources, and promoting transparent and accountable governance of these resources at all levels.

Biofuel productionin Tanzania: trends, prospects and policies

Level of activity

Tanzania has been experiencing a rapid increase in biofuel investment proposals and production in recent years. As a country without developed petroleum reserves, Tanzania imports oil at a cost of an estimated US$ 1.3-1.6 billion per year, accounting for up to 25% of total foreign exchange earnings (Kamanga, 2008). Apart from oil imports, the consumption of charcoal in Dar

es Salaam alone is estimated at 20,000 tonnes per annum (Kamanga, 2008). Recent high levels of macro-economic growth have resulted in increasing levels of energy consumption, and rising prices of existing energy sources. Evidence suggests that biofuel development is technically feasible in Tanzania. The Tanzania Investment Centre estimates that, at present, Tanzania has about 44 million ha of arable land, yet only 10.2 million ha is currently under cultivation. Tanzania has extensive areas of land with low levels of rainfall and/or poor soil fertility, which consequently support relatively low human population densities and low-intensity land uses such as transhumant pastoralism and shifting cultivation. Official government figures indicate that about 20 companies had requested land for commercial biofuel production by March 2009. The area of land which each commercial biofuel investor in Tanzania has requested has varied from

30,000 ha to two million hectares of land at a time. Kamanga (2008), however, cites 37 companies having sought land in Tanzania for biofuel production.

Total requests of land are far more than has been actually allocated. Over 4 million hectares of land have been requested for biofuel investments, particularly for jatropha, sugar cane and oil palm. But only 640,000 ha have so far been allocated – and of these, only 100,000 ha have been granted formal rights of occupancy. The discrepancy between requests and allocations is partly due to the moratorium recently announced by the government until its policy on biofuel projects is finalized. In addition, the recent genesis of most of these projects means that most investors have not yet completed the full process of securing rights of occupancy to the land. Industry officials working in Tanzania have also suggested that the global financial crisis has caused problems for several biofuel companies, and that changes in world oil prices have slowed down enthusiasm for biofuel projects.

Main crops

At present, oil palm and jatropha are the main crops used for producing biofuels in Tanzania. Oil palm has been cultivated for decades in parts of Tanzania as a food crop, whereas jatropha has been used in certain areas for hedges or grave markers though not for commercial or other uses. Sugarcane is widely cultivated in Tanzania to produce sugar, and many proposals have been developed to diversify and expand the use of sugarcane for biofuel production. There is the potential to produce biofuels from other existing oil food crops such as coconut, sunflower, and even avocado, but no biofuel projects using these crops are currently operational in Tanzania.
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Women boiling palm oil ready for milling locally in Kigoma Rural District.

Palm oil

Historically, Tanzanian farmers have cultivated various biofuel crops for food. For example, palm oil has been used as edible oil in Kigoma District since the early 1920s. More recently, additional uses for these oil crops have developed, such as local soap production using palm oil. Oil palm production in Tanzania is carried out primarily by smallholder farmers living in Kigoma Region (Kigoma Rural District), Mbeya Region (mostly Kyela District) and some parts of Tanga Region. The FAO (2007) indicates that Tanzania has about 1.2 million hectares suitable for oil palm cultivation, although in 2004 only 4,500 ha of land was actually harvested, with a yield of 6.8 million litres of palm oil (Songela and Maclean, 2008). At present Tanzania does not produce enough palm oil to meet domestic industrial demand for the production of edible oil. Production per unit of land area in Kigoma Region is very low, with national average yields at around 1,500 litres per hectare (Songela and Maclean, 2008). The local cooperative in

Kigoma collects about 150,000 litres of palm oil annually and sells this to local refineries and soap producers in Dar es Salaam.
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Local palm oil production in Kigoma Region.

Despite the domestic demand for palm oil not being met, there has been little investment in oil palm cultivation in Kigoma Region. Instead, local refineries and soap manufacturers import raw palm oil from Indonesia and Malaysia to meet their supply needs. In addition, the small amounts of palm oil that are processed domestically do not meet international quality standards due to unhygienic production processes.

Current local processing practices result in a great deal of loss and wastage. For instance, FELISA estimates 60% of oil content is not extracted from the seeds as a result of poor quality grinding machines. This would suggest that investment in improved post-harvesting technology in Tanzania may result in significant production gains because modern machines enable extracting more than 80% of oil content from the seeds. Thus, the adoption of improved technologies that increase the efficiency of palm oil production is a potentially important step for improving overall production and meeting demand for local domestic consumption, industrial soap manufacture and biofuel production.
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Women selling palm oil products (oil, soap) in Kigoma

The cultivation of oil palm requires large capital investments for the development of large plantations, but it is possible for out-growers to intercrop hybrid palm trees with other crops, or plant palms in a small portion of their land while using their other land for food crops. Many companies seeking to establish estates are also willing to work with out-growers. The hybrid palm oil trees take at least five years to produce their first crop while local varieties take up to nine or ten years to produce theirs. 

Jatropha. 

In different parts of the world, a species central to the increasing interest in commercial biofuel production is Jatropha curcas – ‘Jatropha’. This species is a member of the Euphorbia family and is originally from Latin America. It has long been planted in Africa and Asia as a protective hedge around homesteads, gardens and fields, since it is poisonous and not browsed by animals (Kempf, 2007). It is a common crop but was not used for farming in large plantations until the advent of commercial biofuel production. Jatropha’s oil yields are lower than other oil crops. However, its advantages are that it is a resilient plant able to grow in difficult conditions including arid and otherwise non-arable areas, leaving prime areas available for food crop production. Each jatropha seed can yield 30-40% of its mass in oil.

Currently jatropha is being widely promoted throughout Tanzania for small and large scale biofuel production. Several companies (Diligent Tanzania Ltd and Prokon BV) and several Tanzanian NGOs are encouraging communities to grow jatropha on marginal lands. For example, TaTEDO6 and KAKUTE7 have educated local communities in different parts of the country about the importance of developing simple technologies for energy production in their

areas using either local or adopted technologies. These include the use of solar energy, cooking stoves and the farming of jatropha to produce fuels for local consumption. The two NGOs have successfully piloted rural electrification in Engaruka village, Monduli District, where communities use jatropha oil for domestic lighting and milling machines. However, the viability of domestic energy solutions using jatropha remains questionable. Anecdotal evidence suggests that jatropha may not be competitive at household or community level when economies of scale and transaction costs are taken into account. Nevertheless, in Monduli District, jatropha has become an alternative source of income for women in Mto wa Mbu village through seed collection, oil extraction and soap making as well as jatropha seedling production and sales to processing companies and NGOs. An oft-quoted advantage of jatropha is its capacity to grow on marginal lands and thus not to compete with food crops. But, as any other plant, jatropha does flourish better in more fertile soils, and a number of large-scale investors have acquired land for jatropha cultivation in relatively fertile areas. Examples include the Kapunga Rice Project replacing rice farms with jatropha in Mbeya  Region. Prokon Ltd is developing jatropha production in Mpanda District, Rukwa Region. Rukwa Region is in the Southwest of the country, and is a significant producer of maize, the main staple food crop in Tanzania.

A historic occasion was marked on December 30, 2008 for the Tanzanian biofuel industry as the first Air New Zealand plane powered by a 50-50 blend of oil from jatropha plants from Tanzania and India and standard A1 jet fuel took to the sky. The company hopes that by 2013, 10% of its flights will be powered, at least in part, by biofuels. According to Air New Zealand it might take this long before the company can secure reliable access to sufficiently large quantities of jatropha-derived biofuel (ENS, 2008). It should be realised however that the jatropha-based biofuel blend was made from seeds from plantations in East Africa and India with a total area

of 125,000 ha.

Sugarcane.

 Tanzania has three big sugar companies formerly run by the government which are now privatised. The primary goal of these companies is to produce sugar for human consumption. However, due to the high demand for electricity and the availability of bio-wastes in the sugar production process, the companies now generate electricity through cogeneration which they sell to TANESCO,8 the national power utility. Sugarcane cultivation is mainly carried out by large-scale irrigated plantations, as in the Kilombero Valley, and by smallholders under contract farming arrangements using rain-fed production. Sugarcane production in Tanzania was 192,535 tonnes in 2006/07. This was only about 64% of national demand estimated at 300,000 tonnes, resulting in a considerable shortfall and need to import sugar (Songela and Maclean, 2008).

Small farmers need approximately one million Tanzania Shillings (TShs) (US$ 778) worth of inputs to grow a hectare of sugarcane and produce a good harvest. Companies such as Mtibwa Sugar, Kilombero Sugar, and Kagera Sugar are anticipating that they will soon produce surplus sugar to be used for ethanol production to run factory machinery and vehicles, reducing the cost

of buying fossil fuels. A number of large sugarcane plantations are currently in the planning and developmental stages that will produce sugar expressly for biofuel (bioethanol). These projects are mostly located in coastal areas such as Bagamoyo and Rufiji.

Emerging production models

Biofuel production, as with any form of agriculture, can be carried out undera range of different production models. Smallholders can engage in biofuel production and can organise as cooperatives, or participate in outgrower schemes organised by factories or plantation estates. At the other extreme, biofuel production can be entirely carried out by large-scale commercial plantations; it is the spread of these large-scale operations which is driving many of the social and environmental concerns about biofuel production in Tanzania at present. This section provides a brief analysis of three existing and emerging production models in Tanzania:

1. Large scale plantations – whereby biofuel companies control all aspects of production and processing.

2. Contract farmers and independent suppliers – whereby biofuel companies enter into contracts with local farmers.

3. Hybrid models – which combine production from large plantations and small-scale farmers. Different types of crops and projects in different agro-climatic areas have different land requirements. Many of the largest requests and allocations of land have been for jatropha cultivation and sugarcane production in coastal areas to the north and south of Dar es Salaam. Diligent and Prokon, are developing production models that do not involve any plantation-based production. Instead, they source seeds solely from contracted local farmers and out-growers. To date Diligent is also one of a fewbiofuel investors actually producing oil for biofuels in Tanzania, with amonthly jatropha oil output of about 600-800 litres out of a total installed capacity of 1,500 litres/month (Songela and Maclean, 2008).

The production models adopted may be influenced by the type of the crop selected, its agronomy and the options available for post-harvest processing. However, all the main biofuel crops in Tanzania can be cultivated by smallholders, or in large plantation arrangements, or as a combination of both. For example, oil palm cultivation in Kigoma involves some large landholdings; but it is also widely grown by smallholders. Jatropha is widely cultivated under outgrower schemes, some of which have been promoted by NGOs that see jatropha as an alternative income-earning crop in semi-arid or marginal lands (Mitchell, 2008). However, jatropha is also the biofuel crop currently responsible for some of the largest land allocations to foreign-driven plantation schemes. Sugarcane is typically grown in large plantations for commercial sugar production, but these plantation companies also have developed out-grower schemes in places such as the Kilombero Valley. 

Plantation model. Most of the companies investing in biofuels in Tanzania have already acquired large areas of land for establishing plantations. The leading companies (in terms of project advancement) are SEKAB BT, Bioshape, FELISA, and Sun Biofuels. These companies have chosen to establish plantations for several reasons: 

• Financial security – a plantation estate may play a key role as collateral for securing bank loans – not only at project start up, but also as the business expands. Further investment through bank loans or new shareholders may be secured against ongoing plantation crop and estate infrastructure development.

• Reliability of feedstock supply can be critical for the viability of the business. Plantations may allow an investor to maximise their chances, within reason, of securing a reliable supply of biofuel feedstock, without having to rely on third party suppliers and possible adverse fluctuations in feedstock prices.

• Quality may be a more critical issue for some crops than others. Quality may be most easily controlled and guaranteed through a plantation approach – as systematic and uniform agronomic practices can be rigorously applied and controlled, and remedial actions – e.g. against disease – quickly taken.

• Local conditions – low population densities and lack of established local capacity for agricultural production may make it difficult to pursue contract farming models. 

• Marketing – ensuring that the product meets or exceeds market requirements may be easiest by having control over the entire biofuel production chain – from feedstock growing to biofuel cracking. Also, it may be easier to market a biofuel product when it comes from a known source

with more easily certified standards as required by the end consumer – forexample, the aviation industry.

• Depending on the specific crop, costs of production may be most easily controlled through large scale uniform production and the resulting 

economies of scale.

Contract farmers and independent suppliers.

 Smallholder farmers comprise the bulk of Tanzania’s population and are the principal residents of most areas where biofuel investments are occurring. In most areas, smallholder farmers are able to participate in biofuel production through outgrower schemes, which involve commercial relationships between estates or factories and individual or groups of smallholders. Outgrower schemes are a normal production model for existing energy crops such as palm oil, sugarcane and sunflowers. For some years now, smallholder farmers have grown these crops on their farms and sold their produce to processing companies. In Kigoma Region, for example, farmers have grown palm oil for many years and are selling it to processors, while in Kilombero Valley, Morogoro District, farmers cultivate sugarcane to sell to the main sugar processing company (Kilombero Sugar Company).

In Kigoma Region, FELISA has taken positive steps to promote collaborations with smallholders. The company works with 36 registered groups of farmers. These groups operate according to written constitutions, with membership ranging from 20 to 40 people in each group. The groups’ major objectives are to improve oil palm production in their areas and to develop more stable
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Jatropha planted on road fence in Riroda village, Babati District.

markets for their produce. Currently they are cultivating new improved palm seed varieties produced by FELISA, and improving yields through better plant spacing and other agronomic practices developed by FELISA. Diligent is the leading biofuel company in Tanzania which bases its production model primarily around contract farmers. The company works with approximately 4,000 contract farmers as of 2008, most of whom plant jatropha as farm hedges, and on contours and degraded land. Very few have shown interest in planting jatropha on their farms in areas already used to grow food crops. Jatropha oil seeds earn lower prices than other cash and food crops, and this is a major factor considered by farmers in prioritising

field crops.

Hybrid models: balancing trade-offs. 

As contrasting possible business models, biofuel companies investing or expecting to invest in Tanzania will likely choose between producing biofuels from large estates or contracting production to outgrowers. Both models can work and have advantages and Jatropha planted on road fence in Riroda village, Babati District. disadvantages. Many companies are looking to secure their own farms in order to address concerns about the reliability of levels of production and supply, quality assurance, and price stabilisation. A challenge for companies relying only on outgrower schemes is that smallholder producers aware of their control over supply can potentially collude to increase prices or disrupt supply. For smallholders, estates are disadvantageous due to the potential loss of lands and natural resources as well as challenges of safeguarding labour wages and rights, and the potential of plantation employees being replaced

by mechanised production – as is occurring in Brazil. Interviewees from the two different approaches (plantation and outgrower) suggest that hybrid production models can be an effective option for balancing trade-offs between the interests of rural smallholders, investors, and national economic development. As rural communities increasingly grow energy crops, they will have sufficient powers to own their land which will then enable them to use it as collateral to obtain bank loans. The use of a hybrid model may be necessary for some energy crops, such as sugar cane, that require substantial investment in processing machinery and technology, making it difficult for smallholders to secure finance for these plants. However, it is possible for smallholders to produce and process their biofuels from other energy crops such as jatropha, sunflower, soy beans and wheat. An example of a hybrid model is provided by SEKAB’s proposed project to develop 500,000 ha of sugarcane at Rufiji-Kilwa, as agreed in an MoU with

the Tanzanian government, in addition to 20,000 ha at Bagamoyo, already under development. The company aims to complement production from these two large plantation areas with a “Sugarcane Smallholder and Outgrower Scheme” (SUSO; CSDI, 2008). The vision for this scheme is that rather than individual farmers growing sugarcane separately on dispersed small farms, interested participants will come together to manage block farms, each of around 25 ha with five participating farmers. Up to 6,000 ha in Bagamoyo might be eligible, with a similar or higher area in Rufiji-Kilwa. Each block farm will be under the custodianship of a local Land Trust. As per the Tanzanian Land Act, eligible villages would arrange for their own village land to be surveyed, followed by development of land use plans, boundary demarcation and securing of formal village land title. This would provide the basis for issuing title to the Land Trust. The Land Trust would then map out block farms and issue sub-leases to registered farmers. The total set of block farms would form an extended enterprise, a single legal entity (Block Farm Management Company) owned by the farmers’ association and party to an overall supply contract with SEKAB. This extended enterprise would run along a franchise model. Individual subleasing farmers would each be a franchisee. In formal terms a franchisee is an independent operator that pays a royalty fee in return for the right to use the franchisor’s business techniques and brand trademarks. The SUSO model instead envisages the franchisee as a networked business partner, but in essence the arrangement is a classic outgrower scheme in which farmers

receive technical and financial support to grow produce on their own land in return for guaranteed purchase under a pre-agreed pricing formula. The difference from a typical outgrower scheme is the block arrangement of the farming areas, which allows for efficiencies of scale in extension advice, production and harvesting.

Risks and opportunities

A number of biofuel projects have been initiated in recent years that involve highly capitalised foreign investments affecting large numbers (e.g. 5,000- 10,000) of people locally through the alienation of their rights over customary lands (Gordon-Maclean et al., 2008; Kamanga, 2008). Some of these investments, such as the Sun Biofuels project at Kisarawe, outside Dar es Salaam, have attracted a great deal of local and international media coverage and led to growing concern by the general public and civil society about the environmental and social impacts of expanding biofuel investments (e.g. Oxfam International, 2008). Writing about plantation-based investments, Kamanga (2008) warns that “one of the biggest and real threats of bio-energy is land grabbing and the resultant displacement of village communities along with shattered livelihoods” (see also GTZ, 2005; and Gordon-Maclean et al., 2008). These concerns are compounded by the limited planning, inter-sectoral coordination, and policy provisions governing biofuel investments in Tanzania. There has been little awareness of the growing biofuel industry even across different Tanzanian government sectors – such as Energy, Natural Resources, Land, and Water – which all have an interest in how biofuel developments are crafted and their impacts managed. The limited understanding of government, and its capacity and/or commitment to carry out cost-benefit analysis or environmental and social impact assessments prior to the development of commercial biofuel projects, is also a potential challenge (Kamanga, 2008). Biofuel development in Tanzania also needs to be viewed within the context of the overall Tanzanian economy and policy debates surrounding it. The scale of biofuel projects in Tanzania varies widely, from small-scale projects to huge plantation schemes. The potential economic impacts are still speculative but could be substantial. SEKAB BT (2008) suggests that the development of two million hectares of land for bioethanol in Tanzania would, over a 20-25 year period, generate US$ 7 billion in revenue and one million new direct and indirect jobs. There have been generally poor linkages, however, between national macro-economic growth and rural incomes during the past 20 years of overall national economic expansion and increasing foreign direct investment (URT, 2005). For example, the mining sector in Tanzania has grown tremendously during the past 20 years but, according to some analyses, has largely failed to contribute significant income to either the national treasury or to communities surrounding mines, and has led to some communities suffering eviction from their settlements (Curtis and Lissu, 2008). Land use conflicts between private investors, state agencies, and local communities

related to wildlife conservation and tourism investments have also been widespread, particularly in the northern part of the country where much tourism is carried out (Igoe and Croucher, 2007; Sachedina, 2008). If considerable caution is not taken in implementing biofuel projects in Tanzania, then it is possible that more communities in prospective parts of the country, such as coastal areas, will suffer long-lasting environmental, social, economic and cultural impacts.

Considerable concern has been expressed about the impacts of biofuel development in terms of environment and biodiversity outcomes, food security locally and nationally, and local access and rights over land (Kamanga, 2008; Oxfam International, 2008; Gordon-Maclean et al., 2008).

These concerns have been discussed in a growing body of media and NGO reports. Some of the actual and potential agronomic and ecological threats include:

• a lack of specific studies on the agronomic impact of different biofuel crops on the soil, environment and other food crops in various regions of Tanzania;

• biofuel plantations that involve the clearing of areas with high levels of biodiversity, or that replace natural habitats such as Miombo woodlands; 

• large biofuel plantations that can block wildlife migratory routes in parts of the country, especially in areas surrounding or near to wildlife conservation areas.

Many biofuel developments are occurring in Tanzania’s coastal districts such as Kilwa, Rufiji, and Bagamoyo. Biofuel production is particularly favourable along the coast for several reasons. First, proximity to the coast can facilitate exporting of produce. Second, coastal areas tend to have relatively high levels of rainfall and water for irrigation from rivers flowing to the sea. Third, coastal areas tend to have soils composed of eroded basement rocks, sediments, or coral rag, which are all very low in fertility and tend not to support intensive agricultural production. For this reason much of the land in coastal areas appears to be relatively unused as local resources, and a limited amount of livestock production for their livelihoods. This creates the impression of there being ample land available for commercial agricultural investments.

One of the major resources used by certain biofuel crops is water. In all areas where there are companies investing in palm oil and sugarcane production one of the first issues these companies consider is the availability of water for irrigation. Water may be acquired from both flowing sources (from rivers) and underground aquifers. The extraction of water by these companies may cause competition over the use of this scarce resource – for example, with local domestic consumption as well as for ecosystem functions. For instance, SEKAB BT’s investment projects are in Bagamoyo and Rufiji Districts where there are big rivers. The area proposed for its Bagamoyo plantation will likely depend on the Wami River for irrigation. Decreases in water flow in the Wami River may result in a decline of water supply for Dar es Salaam and for the coastal region, both of which depend entirely on the Wami and Ruvu rivers for all industrial and domestic uses. However, SEKAB BT officials believe that using the deep irrigation technology they have imported from Israel will mitigate the potential problem of water shortages brought on by increasing biofuel production in the Coast Region.
Although much of the public discussion on biofuel investments has expressed concern over adverse social and environmental impacts, there is also evidence of local farming communities and individuals benefiting from income opportunities provided by crops such as palm oil and sugarcane. As discussed in the previous section, parts of Tanzania have experienced biofuel production models that enable smallholders to profit through out-grower schemes and other business relationships with commercial farms or processing factories. For example, 1,600 smallholder members of the Kilombero Cane Growers Association (KCGA) produce about 28%.
Biofuel policy development

While other African countries like Malawi have already developed sustainability principles for the biofuel sector, the Government of Tanzania has no policies, strategies or regulations to guide biofuel investments in the country. However, in April 2006, the government, through the Ministry of Energy and Minerals (MEM), established a National Biofuels Task Force (NBTF) with the responsibility of promoting the development of policy on biofuels. The NBTF comprises 11 government agencies, ministries and executive offices, as well as two private sector representatives. NBTF produced an initial draft of guidelines on biofuel production in August 2008. This draft was discussed by various stakeholders, including NGOs. Some NGOs criticised sections of the guidelines and made alternative suggestions. WWF-Tanzania commissioned a report to lay out guidelines on biofuel projects in Tanzania (ESD, 2008). The government subsequently included some of these suggestions in a revised draft of the biofuel guidelines, which was released in November 2008. The guidelines are currently awaiting the Cabinet’s approval. 

Impacts of biofuel investments on land access
In order to analyse the impacts of commercial enterprises such as biofuel projects on rural land access, several questions need to be considered: 

• First, how are rights over land being affected as a result of biofuel investments? In other words, are customary rights to village land being extinguished, and land transferred from village-based tenure to centralized government administration, as a result of such investments?

• Second, where local customary rights are being extinguished, is the process of consultation and compensation being followed transparently and adequately?

• Third, where local rights have been extinguished and compensation paid, what is the ultimate impact on the livelihoods of the dispossessed people? There has been widespread concern on the part of the public and many Tanzanian analysts that biofuels are contributing to loss of local land rights and livelihoods (Gordon-Maclean et al., 2008). Kamanga (2008) contends that “the pattern of acquisition of land by investors can barely be described as transparent, coherent, or entirely consistent with applicable laws and policy directives”. By contrast, writing about Bioshape’s acquisition of approximately 30,000 ha in a sparsely populated area of Kilwa District, Gordon-Maclean et al. (2008) report that local communities “... are satisfied with the company’s approach to them”. Few details are provided on the specifics of local consultations, compensation procedures, and impacts on local livelihoods in these cases. At the same time, many of the concerns expressed thus far have arisen as much from a lack of information about land acquisition processes at the local level in relation to biofuel development, as about any clearly documented malpractices. The following sections summarize what is known about the impacts of biofuel development on local land access, based on other studies recently carried out

and on primary data collected as part of the field research for this report.

General impacts on livelihoods

As noted earlier, about 640,000 ha, out of a total of 4 million ha requested by companies, has been allocated for biofuel production. Only a few companies, representing less than 100,000 ha, have finalised the process of obtaining derivative title or ‘granted rights occupancy’ to the acquired land. As a result, in most instances compensation is yet to be paid, as it is contingent on

companies obtaining formal title to land first, although this deviates from the legal procedures for compensation as previously described. Only a few land allocations, such as those of Bioshape in Kilwa District and Sun Biofuels in Kisarawe District, have been finalised through the transfer of land from Village to General Land. Thus, most of the impacts on local land access from biofuel development are yet to come as further deals are negotiated and finalised.

Land targeted for biofuel production: unoccupied but not unused. 

Most of the land obtained or in the process of being obtained by biofuel companies is Village Land that is not permanently settled but is used for various economic activities. Much of the land lies in coastal areas (Bagamoyo, Rufiji, Kilwa, Kisarawe Districts). Most of this land is Miombo woodland, with patches of coastal forest and thicket (Gordon-Maclean et al., 2008). The land is generally used for forest-based economic activities, including commercial charcoal production and harvesting products such as traditional medicines, mushrooms, fuelwood and building materials. Such uses are a major part of local and national economies. The World Bank (2008) estimates that informal and non-industrial uses of forests in Tanzania add a generally unaccounted for US$ 35-50 to national annual per capita income, given that forests provide 75% of all building materials, 95% of household energy supplies, and 100% of traditional medicines in Tanzania.

Such land, to paraphrase from the Land Act’s definition of General Land vis-àvis Village Land, is ‘unoccupied’ but definitely not ‘unused’. In some areas targeted for biofuel development, such as Utunge village in Rufiji and Mtamba village in Kisarawe, the boundaries of villages have been demarcated and land is unambiguously Village Land. In other instances the land is Village Land by virtue of customary patterns of resource use. This is a point of some confusion, with for example Gordon-Maclean et al. (2008) stating that most lands being allocated to various biofuel investors are General Lands even though “... nearby villagers do have customary rights as a result of long- standing occupation or use of the land”. Such appraisals confuse definitions of General and Village Land; land where customary use and occupancy occur is implicitly defined as Village Land according to the Village Land Act. Where biofuel investors are attempting to secure large areas of land for crop production, they seek a right of occupancy. Where this eventuates, it effectively extinguishes customary rights in land. Where biofuel companies, such as Diligent and Prokon, are not seeking to secure large areas of land, but are using production models based entirely on contract farming or independent smallholder suppliers, there is no direct negative impact on local land access and tenure. It is recognized, however, that in the longer term, changes in land access may still occur within the community, for instance along gender, age, income, status or other lines, as a result of the growing commercialization of agriculture and the increasing land values, and as more successful farmers are better able to exploit the economic opportunities created by biofuel production.

Learning Exercise

1. Based on this case study, advice the Tanzanian government on the following;

· Biodiversity and monocultural practices Vs. food security

· National economic priorities Vs. community environmental and social rights


Case study 2

Biofuels, land access and rural livelihoods in Mozambique

Abstract
Mozambique is considered to have one of the largest biofuels production potentials in Africa. Apart from meeting energy demand, the government sees the production of biofuels as a good opportunity to reduce poverty in the country. But, where appropriate conditions are not in place, the biofuels boom may result – and is resulting – in poorer groups losing access to the land on which they depend, with major negative effects not only on local food security but also on the economic, social and cultural dimensions of land use.

This report documents how the spread of biofuels is affecting land access for poorer groups in Mozambique, and what actions are being taken, successfully and unsuccessfully, to secure land access for poorer groups. To the extent possible given the recent nature of the biofuels boom in Mozambique, the report also assesses the early impacts of a few biofuels projects. The report is based on a review of existing documentation, on multi-stakeholder interviews and on case studies of three biofuels projects. The aim is to feed into debates on biofuels both nationally and internationally. In Mozambique, the promotion of investment in biofuels takes place within the context of a legal framework that protects the land and resource rights of local communities. But several biofuels projects were approved before the necessary planning and monitoring tools were put in place, and before a national strategy had been approved. That strategy was finally approved in 2009.

Competition for higher-value resources existed well before the biofuels campaign was initiated. In this sense, biofuels production per se cannot be blamed for land use conflicts, as the same types of conflicts have occurred in other economic activities. But, in conjunction with other activities like mining, forestry and tourism, biofuels projects further exacerbate competition for

land, water and other resources. Therefore, policy tools to reconcile competing resource uses and users and to ensure full consideration of social and environmental aspects are crucial to minimise the risks and maximise the benefits that may be brought by biofuels investments. Yet the findings summarised in this report suggest that the design and, even more so, the implementation of these policy tools is riddled with difficulties.

Poor planning and lack of compliance with existing land use plans, and lack of proper institutional coordination among sectoral government agencies are resulting in conflict between different resource uses (e.g. biofuels, food, conservation, tourism) and users (e.g. biofuels investors and local communities). Similarly, the inability to enforce the provisions of the progressive legislation that regulates natural resource management protects community rights and reconciles the interests and rights of competing resource uses results in threats to community rights over land and other resources such as forests and wildlife. To date, the effectiveness of community consultations as a tool to protect community rights remains questionable. None of the case studies examined in this report involved genuine and enforceable partnership agreements between investors and communities. Some consultation minutes did refer to the creation of jobs and social infrastructure, though usually with rather open wording (without clear timeframes, for instance).

The claim often made that feedstock for biofuels can be commercially grown on marginal land is misleading. The report documented the case of a company that switched from jatropha to a forestry project due to poor soils. Fertile lands and water availability are necessary for commercially grown biofuels. As a result, land allocations to large biofuels projects are very likely to affect areas with high suitability for crops or with forestland. This makes addressing the issues raised in this report all the more important, as the impacts on biodiversity and local livelihoods can be substantial. Another biofuels project discussed in this report was subsequently terminated following changes in the world economic climate and lack of compliance with the investor’s contractual commitments. Yet, by that time, the land had already been allocated and cleared, with direct impacts on local livelihoods and conservation activities. This calls not only for more thorough scrutiny of investment proposals, but also for a clearer determination of the real opportunity costs linked to land allocations for biofuels. Coupled with a clearer definition of concepts like “marginal land” and with a more accurate agro-ecological zoning, these are essential for informed decision-making.

The rapid evolution of the biofuels sector in Mozambique, and the growing interest in land acquisitions for other agricultural purposes, particularly agrifood, call for further research and continued monitoring of developments in the sector and of their implications for land use change, biodiversity and local livelihoods.

For full report reading: Contact IIED. Email: newbooks@iied.org (IIED Order No 12563IIED)

 © IIED, 2010.

Learning Exercise

Discuss community vs. investor rights in this case study. Is there any competition between government and local communities? Give reasons why such a situation exists and in your own opinion, suggest some solutions

Q. It is argued that the increased demand for biofuel is as a result of increased oil prices, energy scarcity and climate change globally. Does this statement reflect the scenario in both developed and developing countries? If so, why then are private investors from the develop countries interested in investing in biofuel projects in developing countries where food security is supposed to be a first priority.  Discuss the consequences that go with biofuel crops establishment.

Topic Six

6.0 Climate Change and Shift to Bio-fuels; a challenge to production and livelihoods 

Introduction

Livelihood comprises the capabilities, and material and social assets necessary for a means of living. On the other hand, Climate change is the natural cycle through which the earth and its atmosphere are going to accommodate the change in the amount of energy received from the sun. The climate goes through warm and cold periods, taking hundreds of years to complete one cycle. Changes in temperature also influence the rainfall, but the biosphere is able to adapt to a changing climate if these changes take place over centuries. Climate change poses a serious threat to agriculture, particularly in developing countries in Asia and Africa. Both climate variability (rising temperatures and changes in rainfall patterns) and extreme climatic events (drought, flood, cyclone, etc.) are affecting agricultural productivity and food security in Asian and African countries. Moreover, Climate change impacts are affecting the livelihoods of common people and aggravating global poverty. Millions of poor across the Asia and Africa derive their livelihoods from common property and natural resource bases like land, water, fisheries, and forestry. Climate variability and climatic events are likely to affect resource bases and their productivity, limiting the options and potential of the poor in many ways. Their assets and resources, including their employment, income, and access to land, water, and other natural resources will be affected more severely by a warmer climate. The diverse latitudinal, climatic, soil and other conditions result in a multitude of agro-ecological zones. The causes of climate change are also related to the activity of the human being on nature, and the natural processes themselves have impacts on climate change. All these interrelated problems affect livelihood opportunities. As a way of coping up with the problem, people are shifting to bio-fuels for their energy consumption. 

Bio-fuels; is it a solution to climate change or cause of global hunger? It is argued that bio-fuels from plants are environmental friendly as opposed to fossil fuels because the crops absorb carbon dioxide from the atmosphere as they grow and that they produce up to 60% less carbon dioxide than fossil fuels. However, rsearchers have concluded that shift to bio-fuels is a mistake. It will lead to clearing forests to plant crops for fuel and this will release gases. It is said that increasing production of bio-fuels to combat climate change will release between 2-9 times more carbon gases over the next 30 years than fossil fuels Developed countries should re-direct bio-fuel subsidies towards preventing deforestation for a better climate outcome. Clearing forests produces an immediate release of carbon gases into the atmosphere followed by loss of habitats, wildlife and livelihoods. The demand on arable land cannot be met in the EU or the US to plant bio-fuel crops. There is high possibility to shift the burden on land in developing countries eg Brazil, Paraguay, Indonesia have huge deforestation programmes to supply the world bio-fuel market   

Learning outcomes

5. To understand climate change as the major obstacle to agricultural development

6. Understand the major causes of climate change

7.  Why the change to bio-fuel and its impact on food security

8. Understand some of the traditional mitigation practices against climate change

6.1 Climate Change 

Is a global, long-term and involves complex interactions between climatic, environmental, economic, political, institutional, social and technological processes. It has significant international and intergenerational implications in the context of equity and sustainable agricultural development. Climate change poses the greatest threat to human civilization today, causing enormous challenges for sustainable development. Rapid economic growth, industrialization, and overconsumption in wealthy countries have degraded the global commons. Now climate variability and extreme climatic events obstruct development, affect natural resources, damage agricultural productivity, cause water shortages, and threaten the health of millions in the developing world. 

Climate change thus increases not only costs of development but also levels of poverty and inequity across the world. Its effect is more concentrated in tropical countries, and in every nation, the poor are the most affected. Moreover, both the rise in sea levels and the higher Climate Change and Shift to Biofuels and occurrence of extreme climatic events destabilize affected populations and lead to massive migrations, social upheaval, and general human insecurity.

 Any delay in addressing climate change through reduction of greenhouse gas emissions will increase the cost of both adaptation and protecting development. Severe food insecurity and poverty in many Sub-Saharan countries is likely to deteriorate significantly as a result of climate change. Climate change, agriculture and food security, natural resources and environmental sustainability, economic growth and poverty reduction are interdependent and this interdependence needs to be at the core of comprehensive policy planning and an integrated resource allocation and implementation strategy, both spatially and temporally. 

6.1.1 Causes of Climate Change
 (a) Agricultural activities 

Green House Gas (GHG) emissions 

On Earth, human activities are changing the natural greenhouse. Over the last century the burning of fossil fuels like coal and oil has increased the concentration of atmospheric carbon dioxide (CO2). This happens because the coal or oil burning process combines carbon with oxygen in the air to make CO2. To a lesser extent, the clearing of land for agriculture, industry, and other human activities have increased concentrations of greenhouse gases. The consequences of changing the natural atmospheric greenhouse are difficult to predict, but certain effects seem likely: 

· On average, Earth will become warmer. Some regions may welcome warmer temperatures, but others may not. 

· Warmer conditions will probably lead to more evaporation and precipitation overall, but individual regions will vary, some becoming wetter and others dryer. 

·  A stronger greenhouse effect will warm the oceans and partially melt glaciers and other ice, increasing sea level. Ocean water also will expand if it warms, contributing further to sea level rise. 

· Meanwhile, some crops and other plants may respond favorably to increased atmospheric CO2, growing more vigorously and using water more efficiently. At the same time, higher temperatures and shifting climate patterns may change the areas where crops grow best and affect the makeup of natural plant communities.


(b) Depletion of forest cover

 If deforestation in the agrarian community continues then the climate change will be made worse since forested areas have the ability to sequester CO2.  If deforestation continues then we will need to reduce CO2 emissions even more. Sequestration is a very cost-effective approach. The primary causes of natural forest destruction are agricultural expansion, both through shifting cultivation and the spread of sedentary agriculture; the demand for increasing amounts of construction material, fuel-wood and charcoal. 

© Industrial Causes 

The industrial activities that our modern civilization depends upon have raised atmospheric carbon dioxide levels from 280 parts per million to 379 parts per million in the last 150 years. It is also concluded that there's a better than 90 percent probability that human-produced greenhouse gases such as carbon dioxide, methane and nitrous oxide have caused much of the observed increase in Earth's temperatures over the past 50 years. 

(d) Natural causes

 Certain gases in the atmosphere behave like the glass on a greenhouse, allowing sunlight to enter, but blocking heat from escaping (see fig.below). Long-lived gases, remaining semi-permanently in the atmosphere, which do not respond physically or chemically to changes in temperature, are described as "forcing" climate change whereas gases, such as water, which respond physically or chemically to changes in temperature are seen as "feedbacks." Gases that contribute to the greenhouse effect include: 

· Water vapour. The most abundant greenhouse gas, but importantly, it acts as a feedback to the climate. Water vapour increases as the Earth's atmosphere warms, but so does the possibility of clouds and precipitation, making these some of the most important feedback mechanisms to the greenhouse effect. 

· Carbon dioxide (CO2). A minor but very important component of the atmosphere, carbon dioxide is released through natural processes such as respiration and volcano eruptions and through human activities such as deforestation, land use changes, and burning fossil fuels. Humans have increased atmospheric CO2 concentration by a third since the Industrial Revolution began. This is the most important long-lived "forcing" of climate change. 

· Methane. A hydrocarbon gas produced both through natural sources and human activities, including the decomposition of wastes in landfills, agriculture, and especially rice cultivation, as well as ruminant digestion and manure management associated with domestic livestock. On a molecule-for-molecule basis, methane is a far more active greenhouse gas than carbon dioxide, but also one which is much less abundant in the atmosphere. 

· Nitrous oxide. A powerful greenhouse gas produced by soil cultivation practices, especially the use of commercial and organic fertilizers, fossil fuel combustion, nitric acid production, and biomass burning. 

· Chlorofluorocarbons (CFCs). Synthetic compounds of entirely of industrial origin used in a number of applications, but now largely regulated in production and release to the atmosphere by international agreement for their ability to contribute to destruction of the ozone layer. They are also greenhouse gases. 

[image: image15.emf]
Source: Pidwirny, M. (2006)

Global warming is already there. Studies have shown that its impact is being felt most by the world’s poorest people, particularly those in Africa  Africa’s high vulnerability to impacts of climate change is exacerbated (made worse) by other factors – 
· widespread poverty
· recurrent droughts and floods
· A dependence on natural resources & biodiversity
· Over dependence on rain-fed agriculture
· A heavy disease burden
· Numerous conflicts that have engulfed the continent
Changes in future climate change may affect negatively the overall economy of Africa, hampering the potential for economic growth through: 
· Reducing people’s ability to feed themselves
· Threatening people’s health
· Reducing livelihood opportunities and economic growth prospects
· Making it more difficult to increase girl’s education
To address these widening poverty gap and development between the developed & developing countries, UN general assembly recommended adoption of the millennium declaration in 2000. These declaration was based on development goals- hence millennium development goals (MDGs)

· Eradicating extreme poverty and hunger
· Achieving universal primary education
· Promoting gender equality and empowering women
· Reducing child mortality and improving maternal health
· Combating HIV/AIDS, malaria and other diseases
· Ensuring environmental sustainability
· Promoting global partnerships
The purpose of these MDGs was to pave way to address issues of poverty eradication and sustainable development through a set of targets. Although climate change seems marginal compared to the pressing issues of poverty alleviation, hunger, health and economic development in Africa, it’s becoming increasingly clear that the realization of the development goals can be seriously hampered by climate change without slowing global warming considerably. The viability of millions of people’s livelihoods in Africa will be undermined without significant new resources, millions of others won’t adapt to changes that are already happening. Livelihoods build for generations on particular patterns of farming will become quickly unavailable.

Because of the threats of climate change, the United Nations Framework Convention on climate change (UNFCC) developed one objective:
“The stabilization of greenhouse gas concentrations at levels that would prevent dangerous anthropogenic interference with the climate system or avoid dangerous climate change”
The Kyoto protocol addresses the intimate relationship between climate change and economic growth, human health, poverty and access to key livelihood resources
Impacts of climate change indicate that poorer and marginalised communities in drought prone areas, those experiencing water scarcity and those whose livelihood depend on agriculture will be the worst affected and have the least capacity to adapt.  However, many indigenous people in marginal areas have over time developed strategies for coping with climate change. But the magnitude of future hazards may exceed their adaptive capacity. 
The potential impacts of climate change on the livelihoods and cultures of indigenous communities are poorly known. Therefore the goals now should be; 

· To improve understanding of the potential impacts of climate change on vulnerable communities and cultures and their associated ecosystems eg farming systems
· To identify further research required to reduce the risks of climate change
· To develop appropriate adaptation and mitigation measures, particularly in areas with high risk of socio-cultural impacts eg policy on rural livelihoods based on climate change in developing countries. 
In international fora, local communities in tropical developing world get very little or no consideration. They focus on monetary, knowledge and technology transfer from developed to developing countries; they hardly recognize the indigenous communities own coping and adaptive strategies in their own environment   
Therefore, the determining factors of social and biophysical vulnerability of rural people must be identified;
· They should be multidimensional and involve exposure, sensitivity and resilience
· Assessing vulnerability of a system to climate change should be based on the (i) exposure of a system to a potential biophysical hazard level at a global, regional or local scale (ii) The sensitivity of vulnerable groups and ecosystems to climate change impacts (iii) Their adaptive capacity
· The capacity of a social group to adapt to environmental hazards depend on their (i) physical location (ii) entitlement of the use of certain resources and land (iii) Access to knowledge, technology, power, decision making, education, health care and food   
The question we should ask ourselves is what are the projected constraints or impacts of climate change on farming systems eg coastal, tropical forests and drylands. The adaptation strategies or practices of communities to the various hazards that provide new opportunities brought about by climate change should be assayed eg – 

· shoreline reinforcement
· Rainwater harvesting
· Supplementary irrigation
· Traditional farming systems (technologies) to protect watersheds
· Changing hunting and gathering periods and habits
· Crop and livestock diversification
· Use of new materials
· Community-based disaster risk reduction
Even if the locals have developed strategies to adapt to the changes, the future hazards may limit their capacity. Therefore, there is need to;
· Formulate policies that actively involve indigenous communities in the international, regional and local climate change for a to restore their entitlement to self determination, land, natural resources, information, education, health services and food
· Recognise and actively promote indigenous adaptation strategies
· Build awareness of traditional adaptation and mitigation strategies
· Promoting technology transfer which is culturally appropriate
· Supporting or enhancing livelihood diversification
· Improving the socio and physical infrastructure
· Ensuring the conservation of natural resources and biological diversity
· Supporting further research on impacts of climate change on vulnerable cultures and their associated ecosystems
· Combining scientific and indigenous knowledge
· Monitoring the implementation of mitigation efforts including the clean development efforts (CDM) and reduced emissions from deforestation in developing countries (REDD) on indigenous and traditional peoples   
6.2 Bio-fuels, food and climate change
Bio-fuel refers to any fuel made from living organisms or the waste they produce. Crops being used currently include corn, soya, sugarcane and rapeseed. The fuels come in two types (i) Bio-ethanol made from sugarcane, sugar beet and cereal crops (ii) Biodiesel made from soybean, rapeseed, vegetable oils, animal-fats and used frying oils. 

 Is bio-fuel a solution to climate change or cause of global hunger?
It is argued that bio-fuels from plants are environmental friendly as opposed to fossil fuels because the crops absorb carbon dioxide from the atmosphere as they grow and that they produce up to 60% less carbon dioxide than fossil fuels. Politicians say that bio-fuels are the answer to our dependency on fossil oil and it ensures national energy security. In the UK, 550 million pounds are used each year under the renewable fuels transport obligation (RTFO).
It is estimated that about 50 times the emissions savings could be produced if these money was used on conserving tropical rainforest and peat land. These are being cleared rapidly in developing countries every year and are estimated to contribute up to 20% of total worldwide human-related greenhouse gas emissions. Researchers have concluded that shift to bio-fuels is a mistake. It will lead to clearing forests to plant crops for fuel and this will release gases. UK is estimated to use up to 20% of its farm land to grow bio-fuels by 2010.
It is also said that increasing production of bio-fuels to combat climate change will release between 2-9 times more carbon gases over the next 30 years than fossil fuels. Developed countries should re-direct bio-fuel subsidies towards preventing deforestation for a better climate outcome. Direct negative impacts of the promotion of bio-fuels exacerbate deforestation and peat-land draining as more land is cleared for cultivation of bio-fuel crops. Forests must not be cleared to make way for bio--fuel crops. Clearing forests produces an immediate release of carbon gases into the atmosphere followed by loss of habitats, wildlife and livelihoods. The demand on arable land cannot be met in the EU or the US to plant bio-fuel crops. There is high possibility to shift the burden on land in developing countries eg Brazil, Paraguay, Indonesia have huge deforestation programmes to supply the world bio-fuel market.   
Therefore, bio-fuel policies must be carefully formulated to reflect these fears. The question arising here is do we have any idea of bio-fuel development in our countries, especially in our national research institutions and if so, is there any policy (Remember the expansion of farmland for food production).
Land previously used for food crops are being turned over to bio-fuels. The UN wing to right to food calls bio-fuels as a crime against humanity and it’s responsible for driving up food prices. The private sector will turn to fuel production and forget food production because it fetches more
Food vs fuel in Brazil is not an issue. Brazil leads the world in bio-fuel production and use, making about 16b litres per year from its sugarcane industry. Yet 31% of Brazil’s population lives below the poverty line and is hard hit by rising food prices.  The bio-fuels issue affects the whole debate around climate change, raising the question of who makes the decisions around what energy technology is invested in. In order to stop climate change, we need a global shift away from the burning of fossil oils. Bio-fuels are not the only alternative; there are other forms of renewable energies that need resources invested in research and development
For basic survival (Rural livelihoods), the debate on the bio-fuel is neither here nor there; 
· More than 1billion people are facing starvation yet there is enough food to feed the world
· Leaving food production and distribution to the free market is a recipe for disaster, we have to take it out of the hands of the private companies and put under the control of billions of workers, farmers and peasants
· There is need for an international plan of production to decide on what is the greatest need to humanity not what makes a private profit
Links: http://esa.un.org/un-energy/pdf/susdev.Biofuels.FAO.pdf 

6.2.1 Effect of bio-fuels on climate

Turning more land into monocultures for agrofuels is one quickest ways of heating the planet. Industrial agriculture demands high fossil fuels inputs. Monocultures are the main drivers of deforestation and other ecosystem destruction. On top of this, large amounts of carbon are released from the soil. This includes peatlands, which are drained to make way for agrofuels.

Every acre of land put into agrofuel production means, if food production is to remain the same, that acre of land must be cleared of natural vegetation (Remember natural ecosystems hold billions of tones of carbon). Climate change is made worse not just because of the carbon emissions but biodiverse ecosystems are also essential for regulating the global climate and this includes regulating rainfall and storm patterns on which global food production depends.

Even agrofuels produced in the UK is anything but climate friendly. The total emissions linked to rapeseed biodiesel are up to 70 % higher than those from ordinary diesel, because of the large amounts of nitrate fertilizers involved. At the same time, using rapeseed oil for cars means that the gap in the food and cosmetics markets is now being filled by palm oil with the same impact as using palm oil for biodiesel directly.

Cutting down rainforests does not just add carbon to the atmosphere in the same way as burning coal or oil does. Many rainforests and other ecosystems have a “tipping point”. This means we can degrade them so far and then they could collapse suddenly and completely including the Amazon, which could be pushed into a cycle of mega-fires and desertification.


6.2.2 Destroying peoples’ livelihoods 
Agrofuels mean large-scale displacement of communities, often involving violent evictions. It is estimated that about 60 million indigenous people are likely to become ‘biofuel refugees’. Small scale farmers, pastoralists and other communities are losing their land or are forced to grow crops instead of growing food. Agro-chemicals, including pesticide spraying poison people, soil and water. Industrial agro-fuels worsen soil erosion and desertification as well as freshwater depletion, destroying tomorrow’s livelihoods too.

Summary

Any delay in addressing climate change through reduction of greenhouse gas emissions will increase the cost of both adaptation and protecting development. Severe food insecurity and poverty in many Sub-Saharan countries is likely to deteriorate significantly as a result of climate change. Climate change, agriculture and food security, natural resources and environmental sustainability, economic growth and poverty reduction are interdependent and this interdependence needs to be at the core of comprehensive policy planning and an integrated resource allocation and implementation strategy, both spatially and temporally. 

Learning Activities
As per the case studies below.

Links
http://www.worldbank.org/afr/findings/english/find120.htm 

Further reading

http://goliath.ecnext.com/coms2/summary_0199-1992833_ITM
http://www.unep.org/climatechange/
ftp.fao.org/docrep/fao/meeting/013/ai782e.pdf.    

Case study 1

Biofuels, land access and rural livelihoods in Tanzania 

Abstract

 In recent years, biofuels have rapidly emerged as a major issue for agricultural development, energy policy, and natural resource management. Growing demand for biofuels is being driven by recent high oil prices, energy security concerns, and global climate change. In Africa, there is growing interest from foreign private investors in establishing biofuel projects. For Tanzania, biofuel production has the potential to provide a substitute for costly oil imports (currently US$ 1.3-1.6 billion per year, 25% of total foreign exchange earnings). Biofuels also have the potential to provide a new source of agricultural income and economic growth in rural areas, and a source of improvements in local infrastructure and broader development. Although many biofuel investments involve large plantations, biofuel production can also be carried out by smallholder farmers as well as through ‘outgrower’ or local contracted farmer arrangements.

But the spread of biofuels in Tanzania has also raised concerns from civil society organizations, local communities and other parties. The environmental impact of biofuel plantations could involve water scarcity and deforestation, particularly in coastal areas. The potential impact of biofuel production on the price of food crops in Tanzania is already a major concern. Most important for local communities, however, is a loss of rights over customary lands, and the way this could negatively impact local villagers’ livelihoods. Tanzania already has tensions between private, local, and governmental actors over rights to use and allocate land. There are specific concerns around whether the land laws can provide adequate protection against land alienation for biofuel production, and whether compensation payments provided for in the Village Land Act (1999) are sufficient to promote alternative livelihood opportunities. This report investigates and describes patterns of biofuel development in Tanzania. It also outlines the challenges and opportunities provided by this relatively new source of investment. The report finds that over 4 million hectares of land have been requested for biofuel investments, particularly for jatropha, sugar cane and oil palm, although only 640,000 ha have so far been allocated and of these, only around 100,000 ha have been granted formal rights of occupancy. Some companies are proposing biofuel projects involving initial investments of up to US$ 1 billion, or several billion US$ over the next 10-20 years. Both the Tanzanian and foreign governments have been promoting this surge in biofuel investments, although Tanzania’s government has also delayed some projects while the National Biofuels Task Force works to complete formal guidelines for biofuel investments. 

The report also finds that some land acquisitions for biofuels are targeting land that is used for forest-based economic activities that villagers depend heavily on. Large-scale biofuel investments that require such land are likely to create the most frequent negative local impacts and grievances. The compensation process is fraught with problems. Local people do not understand the process, or their rights and opportunities; land valuations are carried out using inadequate criteria and benefits are promised by companies but not incorporated into a written contract. Of most concern is the high level of risk taken by communities where the proposed investment relies on the transferred land to be used as collateral for bank loans, prior to compensation being paid?

The report shows that biofuel companies using outgrower and other contracted smallholder arrangements have little direct negative impacts on land access and represent the most positive model for local livelihoods and the environment – while recognizing that the suitability of different models depends on local contexts, including with regard to population densities and levels of local capacity for agricultural production. Crops such as jatropha can provide new opportunities for local farmers to improve income from unproductive or infertile lands and forming farmers’ cooperatives can improve access to markets. Alternative land holding structures such as village land trusts or equity-based joint ventures hold promise for future ways to stimulate private investment and allow for greater collaboration between investors and local communities. As experiences from other sectors in Tanzania have shown, communities should be supported to increase their ability to negotiate with biofuel investors on their own behalf.

The latest National Biofuels Guidelines show a willingness on the part of government to adapt policy provisions based on field experiences. At this early stage of biofuel development in Tanzania, it is important to develop measures that encourage sustainable and beneficial biofuel investments and that provide safeguards against negative impacts in terms of land access, environmental conservation, and food security. It is hoped that these findings will help spread important information and contribute to this process.

Introduction

Expanding biofuel production in africa: threats and opportunities

In recent years, biofuels have come to be regarded as an important option for reducing the consumption of petroleum as a result of the recent high oil prices, and concerns about energy security and global climate change. The use and development of alternative sources of energy is increasingly encouraged in Western countries, with private and public sources of financial support for biofuel development expanding substantially.

For African countries, this is leading to growing interest from Western and Asian private investors in biofuel projects, as well as growing support from bilateral and multilateral donors for incorporating biofuels into government policies and development plans. For countries in Africa which are non-oil producers, biofuel production has the potential to provide at least a partial substitute for costly oil imports, which are one of the major uses of foreign exchange and sources of inflation in African economies. Biofuels may also provide a new source of agricultural income in rural areas, and a source of improvements in local infrastructure and broader development. Biofuel production is not necessarily done only by large farms or foreign investors, but can be carried out by smallholder farmers as well. Biofuel crops such as oils (palm, coconut, jatropha, sunflower) may provide important new opportunities for improving the returns from agriculture, including on relatively unproductive or infertile lands.

External interest in biofuel production in African countries is driven largely by the low cost of land and labour in rural Africa (Cotula et al., 2008). Investors are targeting many areas of land which are perceived as being ‘unused’ or ‘marginal’ in terms of their productivity and agricultural potential. With interest in allocating such areas for biofuel increasing, the security of land tenure is of concern.

This report contributes to the growing body of evidence on biofuel development in Tanzania, focusing on the way biofuel investments are impacting on access to land for local people. The aim is to investigate existing patterns of biofuel development in Tanzania, and discuss ways to take advantage of the opportunities and mitigate the risks created by the spread of biofuels. Although an increasing number of biofuel investments have been allocated land, very few have completed the process of obtaining derivative title or formal rights of occupancy over land (Gordon-Maclean et al., 2008). Some land allocations remain subject to legal disputes over the properties in question. Investors highlight the time-consuming and costly nature of acquiring land for biofuel investment in Tanzania (SEKAB BT, 2008), while some Tanzanian organisations, media, and government agencies are raising concerns about adherence to legal procedures and the processes used for local consultations and compensation (Kamanga, 2008). Biofuel investments are occurring in an institutional context characterised by long-term tensions

between private, local, and governmental actors over rights to use and allocate lands (Shivji, 1998; Sundet, 1997; 2005). These tensions are compounded by conflicting definitions of ‘general land’ and ‘village land’, among other areas of apparent ambiguity in the nation’s land legislation

(Oxfam Ireland et al., 2005). The scale and pace of recent biofuel investments when juxtaposed with these long-standing tensions and contradictions in the land laws and land administration framework has led to acute concerns about local rights. While all parties involved are likely to encounter varying levels of uncertainty or confusion over land procedures, rights, and administration, it is rural people who are likely to be most adversely affected.

The report examines the impacts of different production models at the local level. It includes detailed treatment of a number of case study sites in different parts of the country, where different biofuel crops are grown using different business or production models. Importantly, biofuel production models in Tanzania vary enormously, from those relying solely on local smallholder outgrowers, with no land directly farmed by the biofuel producer/investor, to large-scale plantation models aiming to directly cultivate several hundred thousand hectares of land. The varying land access impacts of such different models are commensurately divergent. In order for the potential benefits of biofuels for rural people to be maximized and the potential costs appropriately mitigated, the emerging public debate on biofuels would benefit from a greater recognition of the differences in these production models and their respective advantages and disadvantages.

Rationale and research methods

The report draws on research carried out from October 2008 to March 2009, as a joint undertaking between the Tanzania Natural Resource Forum’s Forestry Working Group (TFWG) and the International Institute for Environment and Development (IIED). The TFWG is a collaborative working group of civil society organizations that are involved in efforts to improve the governance of forests and other natural resources in Tanzania. The expansion of biofuels in coastal areas of Tanzania, including areas with high levels of biodiversity and high forest economic values, has prompted the TFWG’s interest in promoting strategies which reconcile biofuel development with other socially and environmentally responsible objectives and policies. The TFWG is also centrally concerned with supporting local rights to forest land and other natural resources, and promoting transparent and accountable governance of these resources at all levels.

Biofuel productionin Tanzania: trends, prospects and policies

Level of activity

Tanzania has been experiencing a rapid increase in biofuel investment proposals and production in recent years. As a country without developed petroleum reserves, Tanzania imports oil at a cost of an estimated US$ 1.3-1.6 billion per year, accounting for up to 25% of total foreign exchange earnings (Kamanga, 2008). Apart from oil imports, the consumption of charcoal in Dar

es Salaam alone is estimated at 20,000 tonnes per annum (Kamanga, 2008). Recent high levels of macro-economic growth have resulted in increasing levels of energy consumption, and rising prices of existing energy sources. Evidence suggests that biofuel development is technically feasible in Tanzania. The Tanzania Investment Centre estimates that, at present, Tanzania has about 44 million ha of arable land, yet only 10.2 million ha is currently under cultivation. Tanzania has extensive areas of land with low levels of rainfall and/or poor soil fertility, which consequently support relatively low human population densities and low-intensity land uses such as transhumant pastoralism and shifting cultivation. Official government figures indicate that about 20 companies had requested land for commercial biofuel production by March 2009. The area of land which each commercial biofuel investor in Tanzania has requested has varied from

30,000 ha to two million hectares of land at a time. Kamanga (2008), however, cites 37 companies having sought land in Tanzania for biofuel production.

Total requests of land are far more than has been actually allocated. Over 4 million hectares of land have been requested for biofuel investments, particularly for jatropha, sugar cane and oil palm. But only 640,000 ha have so far been allocated – and of these, only 100,000 ha have been granted formal rights of occupancy. The discrepancy between requests and allocations is partly due to the moratorium recently announced by the government until its policy on biofuel projects is finalized. In addition, the recent genesis of most of these projects means that most investors have not yet completed the full process of securing rights of occupancy to the land. Industry officials working in Tanzania have also suggested that the global financial crisis has caused problems for several biofuel companies, and that changes in world oil prices have slowed down enthusiasm for biofuel projects.

Main crops

At present, oil palm and jatropha are the main crops used for producing biofuels in Tanzania. Oil palm has been cultivated for decades in parts of Tanzania as a food crop, whereas jatropha has been used in certain areas for hedges or grave markers though not for commercial or other uses. Sugarcane is widely cultivated in Tanzania to produce sugar, and many proposals have been developed to diversify and expand the use of sugarcane for biofuel production. There is the potential to produce biofuels from other existing oil food crops such as coconut, sunflower, and even avocado, but no biofuel projects using these crops are currently operational in Tanzania.
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Women boiling palm oil ready for milling locally in Kigoma Rural District.

Palm oil

Historically, Tanzanian farmers have cultivated various biofuel crops for food. For example, palm oil has been used as edible oil in Kigoma District since the early 1920s. More recently, additional uses for these oil crops have developed, such as local soap production using palm oil. Oil palm production in Tanzania is carried out primarily by smallholder farmers living in Kigoma Region (Kigoma Rural District), Mbeya Region (mostly Kyela District) and some parts of Tanga Region. The FAO (2007) indicates that Tanzania has about 1.2 million hectares suitable for oil palm cultivation, although in 2004 only 4,500 ha of land was actually harvested, with a yield of 6.8 million litres of palm oil (Songela and Maclean, 2008). At present Tanzania does not produce enough palm oil to meet domestic industrial demand for the production of edible oil. Production per unit of land area in Kigoma Region is very low, with national average yields at around 1,500 litres per hectare (Songela and Maclean, 2008). The local cooperative in

Kigoma collects about 150,000 litres of palm oil annually and sells this to local refineries and soap producers in Dar es Salaam.
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Local palm oil production in Kigoma Region.

Despite the domestic demand for palm oil not being met, there has been little investment in oil palm cultivation in Kigoma Region. Instead, local refineries and soap manufacturers import raw palm oil from Indonesia and Malaysia to meet their supply needs. In addition, the small amounts of palm oil that are processed domestically do not meet international quality standards due to unhygienic production processes.

Current local processing practices result in a great deal of loss and wastage. For instance, FELISA estimates 60% of oil content is not extracted from the seeds as a result of poor quality grinding machines. This would suggest that investment in improved post-harvesting technology in Tanzania may result in significant production gains because modern machines enable extracting more than 80% of oil content from the seeds. Thus, the adoption of improved technologies that increase the efficiency of palm oil production is a potentially important step for improving overall production and meeting demand for local domestic consumption, industrial soap manufacture and biofuel production.
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Women selling palm oil products (oil, soap) in Kigoma

The cultivation of oil palm requires large capital investments for the development of large plantations, but it is possible for out-growers to intercrop hybrid palm trees with other crops, or plant palms in a small portion of their land while using their other land for food crops. Many companies seeking to establish estates are also willing to work with out-growers. The hybrid palm oil trees take at least five years to produce their first crop while local varieties take up to nine or ten years to produce theirs. 

Jatropha. 

In different parts of the world, a species central to the increasing interest in commercial biofuel production is Jatropha curcas – ‘Jatropha’. This species is a member of the Euphorbia family and is originally from Latin America. It has long been planted in Africa and Asia as a protective hedge around homesteads, gardens and fields, since it is poisonous and not browsed by animals (Kempf, 2007). It is a common crop but was not used for farming in large plantations until the advent of commercial biofuel production. Jatropha’s oil yields are lower than other oil crops. However, its advantages are that it is a resilient plant able to grow in difficult conditions including arid and otherwise non-arable areas, leaving prime areas available for food crop production. Each jatropha seed can yield 30-40% of its mass in oil.

Currently jatropha is being widely promoted throughout Tanzania for small and large scale biofuel production. Several companies (Diligent Tanzania Ltd and Prokon BV) and several Tanzanian NGOs are encouraging communities to grow jatropha on marginal lands. For example, TaTEDO6 and KAKUTE7 have educated local communities in different parts of the country about the importance of developing simple technologies for energy production in their

areas using either local or adopted technologies. These include the use of solar energy, cooking stoves and the farming of jatropha to produce fuels for local consumption. The two NGOs have successfully piloted rural electrification in Engaruka village, Monduli District, where communities use jatropha oil for domestic lighting and milling machines. However, the viability of domestic energy solutions using jatropha remains questionable. Anecdotal evidence suggests that jatropha may not be competitive at household or community level when economies of scale and transaction costs are taken into account. Nevertheless, in Monduli District, jatropha has become an alternative source of income for women in Mto wa Mbu village through seed collection, oil extraction and soap making as well as jatropha seedling production and sales to processing companies and NGOs. An oft-quoted advantage of jatropha is its capacity to grow on marginal lands and thus not to compete with food crops. But, as any other plant, jatropha does flourish better in more fertile soils, and a number of large-scale investors have acquired land for jatropha cultivation in relatively fertile areas. Examples include the Kapunga Rice Project replacing rice farms with jatropha in Mbeya  Region. Prokon Ltd is developing jatropha production in Mpanda District, Rukwa Region. Rukwa Region is in the Southwest of the country, and is a significant producer of maize, the main staple food crop in Tanzania.

A historic occasion was marked on December 30, 2008 for the Tanzanian biofuel industry as the first Air New Zealand plane powered by a 50-50 blend of oil from jatropha plants from Tanzania and India and standard A1 jet fuel took to the sky. The company hopes that by 2013, 10% of its flights will be powered, at least in part, by biofuels. According to Air New Zealand it might take this long before the company can secure reliable access to sufficiently large quantities of jatropha-derived biofuel (ENS, 2008). It should be realised however that the jatropha-based biofuel blend was made from seeds from plantations in East Africa and India with a total area

of 125,000 ha.

Sugarcane.

 Tanzania has three big sugar companies formerly run by the government which are now privatised. The primary goal of these companies is to produce sugar for human consumption. However, due to the high demand for electricity and the availability of bio-wastes in the sugar production process, the companies now generate electricity through cogeneration which they sell to TANESCO,8 the national power utility. Sugarcane cultivation is mainly carried out by large-scale irrigated plantations, as in the Kilombero Valley, and by smallholders under contract farming arrangements using rain-fed production. Sugarcane production in Tanzania was 192,535 tonnes in 2006/07. This was only about 64% of national demand estimated at 300,000 tonnes, resulting in a considerable shortfall and need to import sugar (Songela and Maclean, 2008).

Small farmers need approximately one million Tanzania Shillings (TShs) (US$ 778) worth of inputs to grow a hectare of sugarcane and produce a good harvest. Companies such as Mtibwa Sugar, Kilombero Sugar, and Kagera Sugar are anticipating that they will soon produce surplus sugar to be used for ethanol production to run factory machinery and vehicles, reducing the cost

of buying fossil fuels. A number of large sugarcane plantations are currently in the planning and developmental stages that will produce sugar expressly for biofuel (bioethanol). These projects are mostly located in coastal areas such as Bagamoyo and Rufiji.

Emerging production models

Biofuel production, as with any form of agriculture, can be carried out undera range of different production models. Smallholders can engage in biofuel production and can organise as cooperatives, or participate in outgrower schemes organised by factories or plantation estates. At the other extreme, biofuel production can be entirely carried out by large-scale commercial plantations; it is the spread of these large-scale operations which is driving many of the social and environmental concerns about biofuel production in Tanzania at present. This section provides a brief analysis of three existing and emerging production models in Tanzania:

1. Large scale plantations – whereby biofuel companies control all aspects of production and processing.

2. Contract farmers and independent suppliers – whereby biofuel companies enter into contracts with local farmers.

3. Hybrid models – which combine production from large plantations and small-scale farmers. Different types of crops and projects in different agro-climatic areas have different land requirements. Many of the largest requests and allocations of land have been for jatropha cultivation and sugarcane production in coastal areas to the north and south of Dar es Salaam. Diligent and Prokon, are developing production models that do not involve any plantation-based production. Instead, they source seeds solely from contracted local farmers and out-growers. To date Diligent is also one of a fewbiofuel investors actually producing oil for biofuels in Tanzania, with amonthly jatropha oil output of about 600-800 litres out of a total installed capacity of 1,500 litres/month (Songela and Maclean, 2008).

The production models adopted may be influenced by the type of the crop selected, its agronomy and the options available for post-harvest processing. However, all the main biofuel crops in Tanzania can be cultivated by smallholders, or in large plantation arrangements, or as a combination of both. For example, oil palm cultivation in Kigoma involves some large landholdings; but it is also widely grown by smallholders. Jatropha is widely cultivated under outgrower schemes, some of which have been promoted by NGOs that see jatropha as an alternative income-earning crop in semi-arid or marginal lands (Mitchell, 2008). However, jatropha is also the biofuel crop currently responsible for some of the largest land allocations to foreign-driven plantation schemes. Sugarcane is typically grown in large plantations for commercial sugar production, but these plantation companies also have developed out-grower schemes in places such as the Kilombero Valley. 

Plantation model. Most of the companies investing in biofuels in Tanzania have already acquired large areas of land for establishing plantations. The leading companies (in terms of project advancement) are SEKAB BT, Bioshape, FELISA, and Sun Biofuels. These companies have chosen to establish plantations for several reasons: 

• Financial security – a plantation estate may play a key role as collateral for securing bank loans – not only at project start up, but also as the business expands. Further investment through bank loans or new shareholders may be secured against ongoing plantation crop and estate infrastructure development.

• Reliability of feedstock supply can be critical for the viability of the business. Plantations may allow an investor to maximise their chances, within reason, of securing a reliable supply of biofuel feedstock, without having to rely on third party suppliers and possible adverse fluctuations in feedstock prices.

• Quality may be a more critical issue for some crops than others. Quality may be most easily controlled and guaranteed through a plantation approach – as systematic and uniform agronomic practices can be rigorously applied and controlled, and remedial actions – e.g. against disease – quickly taken.

• Local conditions – low population densities and lack of established local capacity for agricultural production may make it difficult to pursue contract farming models. 

• Marketing – ensuring that the product meets or exceeds market requirements may be easiest by having control over the entire biofuel production chain – from feedstock growing to biofuel cracking. Also, it may be easier to market a biofuel product when it comes from a known source

with more easily certified standards as required by the end consumer – forexample, the aviation industry.

• Depending on the specific crop, costs of production may be most easily controlled through large scale uniform production and the resulting 

economies of scale.

Contract farmers and independent suppliers.

 Smallholder farmers comprise the bulk of Tanzania’s population and are the principal residents of most areas where biofuel investments are occurring. In most areas, smallholder farmers are able to participate in biofuel production through outgrower schemes, which involve commercial relationships between estates or factories and individual or groups of smallholders. Outgrower schemes are a normal production model for existing energy crops such as palm oil, sugarcane and sunflowers. For some years now, smallholder farmers have grown these crops on their farms and sold their produce to processing companies. In Kigoma Region, for example, farmers have grown palm oil for many years and are selling it to processors, while in Kilombero Valley, Morogoro District, farmers cultivate sugarcane to sell to the main sugar processing company (Kilombero Sugar Company).

In Kigoma Region, FELISA has taken positive steps to promote collaborations with smallholders. The company works with 36 registered groups of farmers. These groups operate according to written constitutions, with membership ranging from 20 to 40 people in each group. The groups’ major objectives are to improve oil palm production in their areas and to develop more stable
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Jatropha planted on road fence in Riroda village, Babati District.

markets for their produce. Currently they are cultivating new improved palm seed varieties produced by FELISA, and improving yields through better plant spacing and other agronomic practices developed by FELISA. Diligent is the leading biofuel company in Tanzania which bases its production model primarily around contract farmers. The company works with approximately 4,000 contract farmers as of 2008, most of whom plant jatropha as farm hedges, and on contours and degraded land. Very few have shown interest in planting jatropha on their farms in areas already used to grow food crops. Jatropha oil seeds earn lower prices than other cash and food crops, and this is a major factor considered by farmers in prioritising

field crops.

Hybrid models: balancing trade-offs. 

As contrasting possible business models, biofuel companies investing or expecting to invest in Tanzania will likely choose between producing biofuels from large estates or contracting production to outgrowers. Both models can work and have advantages and Jatropha planted on road fence in Riroda village, Babati District. disadvantages. Many companies are looking to secure their own farms in order to address concerns about the reliability of levels of production and supply, quality assurance, and price stabilisation. A challenge for companies relying only on outgrower schemes is that smallholder producers aware of their control over supply can potentially collude to increase prices or disrupt supply. For smallholders, estates are disadvantageous due to the potential loss of lands and natural resources as well as challenges of safeguarding labour wages and rights, and the potential of plantation employees being replaced

by mechanised production – as is occurring in Brazil. Interviewees from the two different approaches (plantation and outgrower) suggest that hybrid production models can be an effective option for balancing trade-offs between the interests of rural smallholders, investors, and national economic development. As rural communities increasingly grow energy crops, they will have sufficient powers to own their land which will then enable them to use it as collateral to obtain bank loans. The use of a hybrid model may be necessary for some energy crops, such as sugar cane, that require substantial investment in processing machinery and technology, making it difficult for smallholders to secure finance for these plants. However, it is possible for smallholders to produce and process their biofuels from other energy crops such as jatropha, sunflower, soy beans and wheat. An example of a hybrid model is provided by SEKAB’s proposed project to develop 500,000 ha of sugarcane at Rufiji-Kilwa, as agreed in an MoU with

the Tanzanian government, in addition to 20,000 ha at Bagamoyo, already under development. The company aims to complement production from these two large plantation areas with a “Sugarcane Smallholder and Outgrower Scheme” (SUSO; CSDI, 2008). The vision for this scheme is that rather than individual farmers growing sugarcane separately on dispersed small farms, interested participants will come together to manage block farms, each of around 25 ha with five participating farmers. Up to 6,000 ha in Bagamoyo might be eligible, with a similar or higher area in Rufiji-Kilwa. Each block farm will be under the custodianship of a local Land Trust. As per the Tanzanian Land Act, eligible villages would arrange for their own village land to be surveyed, followed by development of land use plans, boundary demarcation and securing of formal village land title. This would provide the basis for issuing title to the Land Trust. The Land Trust would then map out block farms and issue sub-leases to registered farmers. The total set of block farms would form an extended enterprise, a single legal entity (Block Farm Management Company) owned by the farmers’ association and party to an overall supply contract with SEKAB. This extended enterprise would run along a franchise model. Individual subleasing farmers would each be a franchisee. In formal terms a franchisee is an independent operator that pays a royalty fee in return for the right to use the franchisor’s business techniques and brand trademarks. The SUSO model instead envisages the franchisee as a networked business partner, but in essence the arrangement is a classic outgrower scheme in which farmers

receive technical and financial support to grow produce on their own land in return for guaranteed purchase under a pre-agreed pricing formula. The difference from a typical outgrower scheme is the block arrangement of the farming areas, which allows for efficiencies of scale in extension advice, production and harvesting.

Risks and opportunities

A number of biofuel projects have been initiated in recent years that involve highly capitalised foreign investments affecting large numbers (e.g. 5,000- 10,000) of people locally through the alienation of their rights over customary lands (Gordon-Maclean et al., 2008; Kamanga, 2008). Some of these investments, such as the Sun Biofuels project at Kisarawe, outside Dar es Salaam, have attracted a great deal of local and international media coverage and led to growing concern by the general public and civil society about the environmental and social impacts of expanding biofuel investments (e.g. Oxfam International, 2008). Writing about plantation-based investments, Kamanga (2008) warns that “one of the biggest and real threats of bio-energy is land grabbing and the resultant displacement of village communities along with shattered livelihoods” (see also GTZ, 2005; and Gordon-Maclean et al., 2008). These concerns are compounded by the limited planning, inter-sectoral coordination, and policy provisions governing biofuel investments in Tanzania. There has been little awareness of the growing biofuel industry even across different Tanzanian government sectors – such as Energy, Natural Resources, Land, and Water – which all have an interest in how biofuel developments are crafted and their impacts managed. The limited understanding of government, and its capacity and/or commitment to carry out cost-benefit analysis or environmental and social impact assessments prior to the development of commercial biofuel projects, is also a potential challenge (Kamanga, 2008). Biofuel development in Tanzania also needs to be viewed within the context of the overall Tanzanian economy and policy debates surrounding it. The scale of biofuel projects in Tanzania varies widely, from small-scale projects to huge plantation schemes. The potential economic impacts are still speculative but could be substantial. SEKAB BT (2008) suggests that the development of two million hectares of land for bioethanol in Tanzania would, over a 20-25 year period, generate US$ 7 billion in revenue and one million new direct and indirect jobs. There have been generally poor linkages, however, between national macro-economic growth and rural incomes during the past 20 years of overall national economic expansion and increasing foreign direct investment (URT, 2005). For example, the mining sector in Tanzania has grown tremendously during the past 20 years but, according to some analyses, has largely failed to contribute significant income to either the national treasury or to communities surrounding mines, and has led to some communities suffering eviction from their settlements (Curtis and Lissu, 2008). Land use conflicts between private investors, state agencies, and local communities

related to wildlife conservation and tourism investments have also been widespread, particularly in the northern part of the country where much tourism is carried out (Igoe and Croucher, 2007; Sachedina, 2008). If considerable caution is not taken in implementing biofuel projects in Tanzania, then it is possible that more communities in prospective parts of the country, such as coastal areas, will suffer long-lasting environmental, social, economic and cultural impacts.

Considerable concern has been expressed about the impacts of biofuel development in terms of environment and biodiversity outcomes, food security locally and nationally, and local access and rights over land (Kamanga, 2008; Oxfam International, 2008; Gordon-Maclean et al., 2008).

These concerns have been discussed in a growing body of media and NGO reports. Some of the actual and potential agronomic and ecological threats include:

• a lack of specific studies on the agronomic impact of different biofuel crops on the soil, environment and other food crops in various regions of Tanzania;

• biofuel plantations that involve the clearing of areas with high levels of biodiversity, or that replace natural habitats such as Miombo woodlands; 

• large biofuel plantations that can block wildlife migratory routes in parts of the country, especially in areas surrounding or near to wildlife conservation areas.

Many biofuel developments are occurring in Tanzania’s coastal districts such as Kilwa, Rufiji, and Bagamoyo. Biofuel production is particularly favourable along the coast for several reasons. First, proximity to the coast can facilitate exporting of produce. Second, coastal areas tend to have relatively high levels of rainfall and water for irrigation from rivers flowing to the sea. Third, coastal areas tend to have soils composed of eroded basement rocks, sediments, or coral rag, which are all very low in fertility and tend not to support intensive agricultural production. For this reason much of the land in coastal areas appears to be relatively unused as local resources, and a limited amount of livestock production for their livelihoods. This creates the impression of there being ample land available for commercial agricultural investments.

One of the major resources used by certain biofuel crops is water. In all areas where there are companies investing in palm oil and sugarcane production one of the first issues these companies consider is the availability of water for irrigation. Water may be acquired from both flowing sources (from rivers) and underground aquifers. The extraction of water by these companies may cause competition over the use of this scarce resource – for example, with local domestic consumption as well as for ecosystem functions. For instance, SEKAB BT’s investment projects are in Bagamoyo and Rufiji Districts where there are big rivers. The area proposed for its Bagamoyo plantation will likely depend on the Wami River for irrigation. Decreases in water flow in the Wami River may result in a decline of water supply for Dar es Salaam and for the coastal region, both of which depend entirely on the Wami and Ruvu rivers for all industrial and domestic uses. However, SEKAB BT officials believe that using the deep irrigation technology they have imported from Israel will mitigate the potential problem of water shortages brought on by increasing biofuel production in the Coast Region.
Although much of the public discussion on biofuel investments has expressed concern over adverse social and environmental impacts, there is also evidence of local farming communities and individuals benefiting from income opportunities provided by crops such as palm oil and sugarcane. As discussed in the previous section, parts of Tanzania have experienced biofuel production models that enable smallholders to profit through out-grower schemes and other business relationships with commercial farms or processing factories. For example, 1,600 smallholder members of the Kilombero Cane Growers Association (KCGA) produce about 28%.
Biofuel policy development

While other African countries like Malawi have already developed sustainability principles for the biofuel sector, the Government of Tanzania has no policies, strategies or regulations to guide biofuel investments in the country. However, in April 2006, the government, through the Ministry of Energy and Minerals (MEM), established a National Biofuels Task Force (NBTF) with the responsibility of promoting the development of policy on biofuels. The NBTF comprises 11 government agencies, ministries and executive offices, as well as two private sector representatives. NBTF produced an initial draft of guidelines on biofuel production in August 2008. This draft was discussed by various stakeholders, including NGOs. Some NGOs criticised sections of the guidelines and made alternative suggestions. WWF-Tanzania commissioned a report to lay out guidelines on biofuel projects in Tanzania (ESD, 2008). The government subsequently included some of these suggestions in a revised draft of the biofuel guidelines, which was released in November 2008. The guidelines are currently awaiting the Cabinet’s approval. 

Impacts of biofuel investments on land access
In order to analyse the impacts of commercial enterprises such as biofuel projects on rural land access, several questions need to be considered: 

• First, how are rights over land being affected as a result of biofuel investments? In other words, are customary rights to village land being extinguished, and land transferred from village-based tenure to centralized government administration, as a result of such investments?

• Second, where local customary rights are being extinguished, is the process of consultation and compensation being followed transparently and adequately?

• Third, where local rights have been extinguished and compensation paid, what is the ultimate impact on the livelihoods of the dispossessed people? There has been widespread concern on the part of the public and many Tanzanian analysts that biofuels are contributing to loss of local land rights and livelihoods (Gordon-Maclean et al., 2008). Kamanga (2008) contends that “the pattern of acquisition of land by investors can barely be described as transparent, coherent, or entirely consistent with applicable laws and policy directives”. By contrast, writing about Bioshape’s acquisition of approximately 30,000 ha in a sparsely populated area of Kilwa District, Gordon-Maclean et al. (2008) report that local communities “... are satisfied with the company’s approach to them”. Few details are provided on the specifics of local consultations, compensation procedures, and impacts on local livelihoods in these cases. At the same time, many of the concerns expressed thus far have arisen as much from a lack of information about land acquisition processes at the local level in relation to biofuel development, as about any clearly documented malpractices. The following sections summarize what is known about the impacts of biofuel development on local land access, based on other studies recently carried out

and on primary data collected as part of the field research for this report.

General impacts on livelihoods

As noted earlier, about 640,000 ha, out of a total of 4 million ha requested by companies, has been allocated for biofuel production. Only a few companies, representing less than 100,000 ha, have finalised the process of obtaining derivative title or ‘granted rights occupancy’ to the acquired land. As a result, in most instances compensation is yet to be paid, as it is contingent on

companies obtaining formal title to land first, although this deviates from the legal procedures for compensation as previously described. Only a few land allocations, such as those of Bioshape in Kilwa District and Sun Biofuels in Kisarawe District, have been finalised through the transfer of land from Village to General Land. Thus, most of the impacts on local land access from biofuel development are yet to come as further deals are negotiated and finalised.

Land targeted for biofuel production: unoccupied but not unused. 

Most of the land obtained or in the process of being obtained by biofuel companies is Village Land that is not permanently settled but is used for various economic activities. Much of the land lies in coastal areas (Bagamoyo, Rufiji, Kilwa, Kisarawe Districts). Most of this land is Miombo woodland, with patches of coastal forest and thicket (Gordon-Maclean et al., 2008). The land is generally used for forest-based economic activities, including commercial charcoal production and harvesting products such as traditional medicines, mushrooms, fuelwood and building materials. Such uses are a major part of local and national economies. The World Bank (2008) estimates that informal and non-industrial uses of forests in Tanzania add a generally unaccounted for US$ 35-50 to national annual per capita income, given that forests provide 75% of all building materials, 95% of household energy supplies, and 100% of traditional medicines in Tanzania.

Such land, to paraphrase from the Land Act’s definition of General Land vis-àvis Village Land, is ‘unoccupied’ but definitely not ‘unused’. In some areas targeted for biofuel development, such as Utunge village in Rufiji and Mtamba village in Kisarawe, the boundaries of villages have been demarcated and land is unambiguously Village Land. In other instances the land is Village Land by virtue of customary patterns of resource use. This is a point of some confusion, with for example Gordon-Maclean et al. (2008) stating that most lands being allocated to various biofuel investors are General Lands even though “... nearby villagers do have customary rights as a result of long- standing occupation or use of the land”. Such appraisals confuse definitions of General and Village Land; land where customary use and occupancy occur is implicitly defined as Village Land according to the Village Land Act. Where biofuel investors are attempting to secure large areas of land for crop production, they seek a right of occupancy. Where this eventuates, it effectively extinguishes customary rights in land. Where biofuel companies, such as Diligent and Prokon, are not seeking to secure large areas of land, but are using production models based entirely on contract farming or independent smallholder suppliers, there is no direct negative impact on local land access and tenure. It is recognized, however, that in the longer term, changes in land access may still occur within the community, for instance along gender, age, income, status or other lines, as a result of the growing commercialization of agriculture and the increasing land values, and as more successful farmers are better able to exploit the economic opportunities created by biofuel production.

Learning Exercise

1. Based on this case study, advice the Tanzanian government on the following;

· Biodiversity and monocultural practices Vs. food security

· National economic priorities Vs. community environmental and social rights


Case study 2

Biofuels, land access and rural livelihoods in Mozambique

Abstract
Mozambique is considered to have one of the largest biofuels production potentials in Africa. Apart from meeting energy demand, the government sees the production of biofuels as a good opportunity to reduce poverty in the country. But, where appropriate conditions are not in place, the biofuels boom may result – and is resulting – in poorer groups losing access to the land on which they depend, with major negative effects not only on local food security but also on the economic, social and cultural dimensions of land use.

This report documents how the spread of biofuels is affecting land access for poorer groups in Mozambique, and what actions are being taken, successfully and unsuccessfully, to secure land access for poorer groups. To the extent possible given the recent nature of the biofuels boom in Mozambique, the report also assesses the early impacts of a few biofuels projects. The report is based on a review of existing documentation, on multi-stakeholder interviews and on case studies of three biofuels projects. The aim is to feed into debates on biofuels both nationally and internationally. In Mozambique, the promotion of investment in biofuels takes place within the context of a legal framework that protects the land and resource rights of local communities. But several biofuels projects were approved before the necessary planning and monitoring tools were put in place, and before a national strategy had been approved. That strategy was finally approved in 2009.

Competition for higher-value resources existed well before the biofuels campaign was initiated. In this sense, biofuels production per se cannot be blamed for land use conflicts, as the same types of conflicts have occurred in other economic activities. But, in conjunction with other activities like mining, forestry and tourism, biofuels projects further exacerbate competition for

land, water and other resources. Therefore, policy tools to reconcile competing resource uses and users and to ensure full consideration of social and environmental aspects are crucial to minimise the risks and maximise the benefits that may be brought by biofuels investments. Yet the findings summarised in this report suggest that the design and, even more so, the implementation of these policy tools is riddled with difficulties.

Poor planning and lack of compliance with existing land use plans, and lack of proper institutional coordination among sectoral government agencies are resulting in conflict between different resource uses (e.g. biofuels, food, conservation, tourism) and users (e.g. biofuels investors and local communities). Similarly, the inability to enforce the provisions of the progressive legislation that regulates natural resource management protects community rights and reconciles the interests and rights of competing resource uses results in threats to community rights over land and other resources such as forests and wildlife. To date, the effectiveness of community consultations as a tool to protect community rights remains questionable. None of the case studies examined in this report involved genuine and enforceable partnership agreements between investors and communities. Some consultation minutes did refer to the creation of jobs and social infrastructure, though usually with rather open wording (without clear timeframes, for instance).

The claim often made that feedstock for biofuels can be commercially grown on marginal land is misleading. The report documented the case of a company that switched from jatropha to a forestry project due to poor soils. Fertile lands and water availability are necessary for commercially grown biofuels. As a result, land allocations to large biofuels projects are very likely to affect areas with high suitability for crops or with forestland. This makes addressing the issues raised in this report all the more important, as the impacts on biodiversity and local livelihoods can be substantial. Another biofuels project discussed in this report was subsequently terminated following changes in the world economic climate and lack of compliance with the investor’s contractual commitments. Yet, by that time, the land had already been allocated and cleared, with direct impacts on local livelihoods and conservation activities. This calls not only for more thorough scrutiny of investment proposals, but also for a clearer determination of the real opportunity costs linked to land allocations for biofuels. Coupled with a clearer definition of concepts like “marginal land” and with a more accurate agro-ecological zoning, these are essential for informed decision-making.

The rapid evolution of the biofuels sector in Mozambique, and the growing interest in land acquisitions for other agricultural purposes, particularly agrifood, call for further research and continued monitoring of developments in the sector and of their implications for land use change, biodiversity and local livelihoods.

For full report reading: Contact IIED. Email: newbooks@iied.org (IIED Order No 12563IIED)
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Learning Exercise

Discuss community vs. investor rights in this case study. Is there any competition between government and local communities? Give reasons why such a situation exists and in your own opinion, suggest some solutions

Q. It is argued that the increased demand for biofuel is as a result of increased oil prices, energy scarcity and climate change globally. Does this statement reflect the scenario in both developed and developing countries? If so, why then are private investors from the develop countries interested in investing in biofuel projects in developing countries where food security is supposed to be a first priority.  Discuss the consequences that go with biofuel crops establishment.

Topic Seven

                                           7.0 AGRICULTURAL CHANGE

Introduction

Agricultural change refers to the difference between the first plantings 10,000 years ago and today's computerized, industrialized, genetically engineered production systems; but a process that occurs on a daily basis, as farmers make decisions about what, where, and how to cultivate. It goes well beyond how much food is produced, how much money is made, and how the environment is affected: Agriculture is intimately linked to many institutions in every society, and to population. Agricultural change is mainly based on Sustainable Livelihoods and Agricultural intensification. A livelihood is sustainable if it can cope with, and recover from, stresses and shocks, maintain or enhance its capabilities and assets and provide net benefits to other livelihoods locally and more widely, both now and in the future, without undermining the natural resource base. Agricultural intensification is increased average inputs of labour or capital on a smallholding, either cultivated land alone, or on cultivated and grazing land, for the purpose of increasing the value of output per hectare’. It may occur as a result of an increase in the gross output in fixed proportions due to inputs expanding proportionately, without technological changes, a shift towards more valuable outputs or technical progress that raises land productivity. However a shift from a high yielding crop of 100 days per year to two low-yielding crops of 250 days per year (125 each) can not be described as intensification, though it may shift output value towards labour. 
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Topic objectives

1. To understand the evolutionary trend of farming systems based on traditional and modern technologies

2. To understand the coping strategies against the constraints experienced in agricultural change

3. To describe the factors that will influence agricultural change with or without change in technology 

7.1 The models used to explain agricultural change

(i) MALTHUS theory

In 1798, Thomas Malthus argued for an intrinsic imbalance between rates of population increase and food production, concluding that it was the fate of human numbers to be checked by `misery and vice'-generally in the form of starvation and war. Population, when unchecked, increases geometrically while food increase is arithmetic. Subsequent empirical researches however made this position appear dubious because: 

a) Sketchy accounts of population booms in New World colonies were used to show that unchecked populations double every 25 years. Such growth rates are however highly exceptional. 

b) Agricultural production was assumed to be relatively inelastic, with output increasable chiefly by bringing more land into tillage. 

c) The correlation of Malthus's `positive checks' of starvation and warfare with populations outpacing their food supply. Sen (1981) found that famines result from political failures more than from inability of agriculture to keep up with population. 

The Malthusian perspective nevertheless has proved remarkably durable in its effects on common perceptions and theories of agricultural change. Its survival is probably less related to empirical analysis than to the ways theories of agricultural change affect, and are affected by, their political context. For instance, Malthus wrote during the early stages of the Industrial Revolution in England, a time marked by a rapidly growing urban underclass and debates about obligation to feed them. Subsuming food shortages under inexorable laws of population and agricultural change was obviously appealing to prosperous segments of society. 

Most recently, the perpetuation of the Malthusian perspective on agricultural change can be seen in debates on the merits of genetically modified (GM) crops. Parties in government, industry, and biological science with vested interests in GM products routinely cite famine and malnourishment in developing countries as a justification for the technology. 


(ii) BOSERUP theory 

In 1965, Ester Boserup argued that, particularly in `primitive' agricultural systems, farmers tended to produce well below the maximum because this allowed greater efficiency (output: input ratio). Boserup maintained that production was intensified and additional technology adopted mainly when forced by population. The models are oversimplified, but provide invaluable starting points from which to address the complexities of agricultural change. Rather than technological change determining population (via food supply), in this model population determined technological change (via the optimization of energetics). This countered Malthus's assumption that agricultural systems tended to produce at the maximal level allowed by available technology. Instead, land was shown often to be used intermittently, with heavy reliance on fire to clear fields and fallowing to restore fertility in the widespread practice of `slash and burn' farming. Therefore, comparisons of agricultural productivity had to be in terms of output per unit of land per unit of time and what some call `production concentration.'

Boserup held that extensive agriculture with low overall production concentration is commonly practiced when rural population density is low enough to allow it, because it tends to be favorable in total workload and efficiency (output:input). Rising population density requires production concentration to rise and fallow times to shorten. Contending with less fertile plots, covered with grass or bushes rather than forest, mandates expanded efforts at fertilizing, field preparation, weed control, and irrigation. It is because of this decreased labor efficiency that farmers rarely intensify agriculture without strong inducements, the most common inducement being population growth. Changing agricultural methods to raise production concentration at the cost of more work at lower efficiency is what Boserup describes as agricultural intensification. 

Boserup initially stressed that intensification's costs came in the field as fallows were shortened, but other modes of intensification have also been identified. 

Capital-based intensification is characteristic of industrialized societies. The amount of human labor required to produce food generally decreases, whereas the total direct and indirect energy costs can climb to exceedingly high levels. 

In infrastructure based intensification, the landscape is rebuilt to enhance, or remove constraints on, production. Land improvements used well beyond the present cropping cycle such as terraces, ridged fields, dikes, and irrigation ditches are termed `landesque capital'. Since landesque capital depends on long-term control (although not necessarily formal ownership and alienability), Boserup posited a general association between intensification and private land tenure, which has been supported in subsequent research.

7.2 Post-Boserup research
Major factors shaping agricultural change beyond Boserup's simple model may be grouped into the categories of ecological, social, and political-economic.

a) Ecological Variation

Boserup depicts intensification as a universal process cross-cutting environment, but the model relies heavily on agro-ecological features of fire and fallow that are hardly universal. Thresholds of intensification vary with local environment, and the relationship between production intensity and efficiency may be quite variable among environments.

b) Social Factors
Social context affects demand for agricultural products and the relative efficiency of different production methods. Social production, meaning `goods produced for the use of others in prestation, ceremony and ritual, and hence having a primarily social purpose.'

Agriculture is not only practiced partly for social ends but also by social means, which can have marked effects on how agricultural methods respond to changes in population. Non-industrialized agriculture is run largely through social institutions for mobilizing resources. Therefore, efficiency of production strategies can vary culturally, and even a purely `calorific' analysis’ must consider social institutions that affect costs and benefits. 

Soil conservation works in Machakos and the social networks provide a good example. Intensification was aided by the social institutions that facilitated intensive farming including social mechanisms for mobilizing labor with beer, food, cash, specific reciprocity, or generalized reciprocity. 


c) The Role of Political Economy
Agricultural change is shaped by external economic systems, and most farmers have to contend with economic factors that affect the cost of inputs and value of output beyond local energetics. Market incentives can induce farmers to intensify in the absence of land shortage. Few small farmers today grow crops exclusively for subsistence or sale; most do both and they often favor crops that can be used for food or sale. Market involvement does not totally negate the Boserup model, but it clearly introduces variables that can override effects of local population and energetics.

But of the factors neglected by the Boserup model, the most critical is the variation in farmers' ability to intensify agriculture as they may wish. Even within a single set of ecological, technological, and demographic conditions, population pressure may prompt very different patterns of agricultural change because of differences in farmers' ability to invest, withstand risk, and attract subsidy. 

The `capital accumulation' loop leads to intensified commercial production and land concentration, while the `impoverishment' loop leads to deforestation and ultimately reduced production; the loops feed each other.

The Boserup model is resolutely local in outlook: the cost and benefit of an agricultural operation such as plouwing or tree felling is reckoned on the basis of effort required and crops produced. This holds constant the effects of external subsidy that is often available. Farmers may well achieve a higher marginal return on efforts to attract subsidy (fertilizer from a government program, irrigation ditches constructed by an NGO, or new seed stocks from a development project) than on plowing or tree felling. There may have been no absolute improvement in efficiency at all, merely a shifting of some costs to the outside by capturing subsidy. The ability to attract such subsidy is politically mediated, and it often varies sharply among segments of a farming population.

7.3 Processes in agricultural intensification

The Green Revolution made available a package of biochemical inputs (high yield varieties (HYVs), fertiliser and irrigation) that promised to be scale neutral and thus raise the yields and incomes of all farmers. While the Green Revolution enabled massive increases in yields and the achievement of self-sufficiency in grains for India, it had a very uneven impact on regions, crops, and individuals, while the negative environmental impacts have also been a cause for concern. 

The initial inputs associated with the Green Revolution were ‘scale neutral’ but there has been, in some areas, a move towards other inputs such as mechanisation that are not scale neutral. The implications of this in terms of the quantity of livelihoods are important and there is evidence of significant problems with agricultural intensification as a route to jobs. The fact that, in India and Bangladesh, the employment elasticity of HYV based yield expansion has fallen, and with it the number of livelihoods, is critical. Related to this is the effect of trends in farm size on employment and on environment related behaviour, as both have implications for sustainable livelihoods.

Secondly, yield deterioration (and in some cases reversal) has been experienced and with it the rate of growth of intensification has been slowing down probably because of associated environmental problems such as the loss of micro nutrients, problems with the water table, or low level pest build up. The reduced genetic diversity of HYV crops means that there is a greater risk that pests or diseases that a plant variety has no resistance to, which develop resistance to chemical treatments, will spread quickly through the crop because of the crop’s genetic uniformity. Declines in yields, environmental problems and reduced genetic diversity may have a negative impact on the quantity, quality of livelihoods as well as their sustainability.

Thirdly, many areas have been left out of the Green Revolution - in particular the Green Revolution has had a limited impact in SSA, and on rainfed production systems. It has been argued that this is because population densities in SSA are lower than in Asia there is less incentive to intensify production methods. Others have argued that in SSA this is partly because of the death of suitable HYVs for many African staples. Lipton notes that ‘even for maize, and especially for millets and sorghum, the rate of progress in yield enhancement has been much slower than for wheat and rice - particularly in SSA, and in areas where water supply is insecure. In addition to inadequate research and lack of water control, price policies biased against food crops and rural producers have also acted as a constraint on production. 

There are fears that the Green Revolution would widen income disparities in rural areas. The Asian experience has led to calls for increases in the use of inorganic fertilisers in SSA and for greater consideration to be given to biotechnology and new seed varieties. Increased reliance on chemicals may have negative consequences for the environment and raises the question of both economic and environmental sustainability, and the consequences of such inputs on the quality of livelihoods. There are calls for greater emphasis on ‘sustainable agriculture’ noting that ‘a massive increase in inorganic fertilizers and pesticides is not a necessary condition for feeding the world in certain agro-ecological systems, moderate applications of fertilizers will be necessary to ensure the appropriate balance of plant nutrients and minerals in the soils.’ A more sustainable agriculture pursues a number of goals - the incorporation of natural processes such as nutrient cycling; minimization of the use of external and non-renewable inputs; the participation of farmers and rural people in all processes of problem analysis and a greater use of local knowledge.

In seeking to explain why the adoption of improved maize has remained patchy in SSA, it has been concluded that it has been constrained in some cases by the failure to incorporate smallholder preferences adequately and in others by insufficient supporting infrastructure. They call for greater attention to appropriate technology for the maintenance of soil fertility, which will require a combination of both external and internal sources of nutrients, and note that crop management technology must also be evaluated in terms of effects on seasonal labour demand.

It has been argued that irrigation, or better water management, is an essential component to increasing agricultural production, as better water security usually precedes biochemical innovations. 

A number of studies have stressed that the traditionally emphasized determinants of production are not the only ones that are important. In addition to these traditionally emphasized determinants of productivity (variable input use, fertiliser, manure, improved seed etc.) and capital investments (animal traction etc.) also important are non-farm income, soil conservation investments and market infrastructure improvements. They also note that policy reform alone (exchange and interest rate policy, market liberalization, privatization) is important but is not sufficient to spur high production, and there is a need to tackle directly resource, technology and market constraints. 

The importance of understanding the broader political and economic climate to explain the presence (or absence) of agricultural intensification has been highlighted by a number of studies. For example Conelly (1994) sought to explain why farmers on Rusinga Island in Kenya have abandoned intensive agricultural practices. He explained disintensification because of labour scarcity (because of wage labour and fishing), and called for a greater understanding of broader political and economic environment to explain decisions. Similarly in Usagara, Tanzania a change from cotton to rice, and the increased use of manure as fertiliser, can be explained in part by the changing factor prices, related to the removal of subsidies on fertilizers. The significance of the broader policy environment is highlighted by the impact of SAPs that raised output prices, and also lead to increases in input prices but failed to solve the problem of an imperfect capital market i.e. case of maize production in Kenya. 

The Machakos case (Kenya)

In Machakos, concerns amongst colonial officials about the unsustainability of the agricultural system led them to attempt to implement various soil conservation policies from the 1930s. Strong opposition by the local population led, however, to the abandonment of these policies. In the post-colonial era, the productivity of the area appears to have increased as people decided to invest (with both labour and capital) in their agriculture, doing many of the things that they had refused to do when instructed to in the colonial era. The study, an example of post-colonial intensification, concludes that an increase in population density over a 60 year period, combined with a favourable policy environment, induced environmentally positive changes in land utilization. They suggest that population density was the key and rising densities from a low base facilitated more productive agriculture and greater specialization and exchange within society. Malthusian outcomes were avoided by migration, diversification of incomes (and an increase in non-agricultural incomes) and agricultural intensification through new technology, improved livestock etc. The study: 

i) Highlights the importance of considering a longer time framework to examine the process of agricultural intensification. 

ii) The Machakos evidence supports revisionist thesis that increased population density can induce the necessary social and technical changes to bring about better living standards, given a policy environment which encourages trade and the spread of knowledge, and provides security for investments. 

iii) Illustrates how local communities can respond spontaneously to land degradation and make land improving investments that significantly increase productivity over time. Thus population increase is compatible with environmental recovery provided that market development makes farming profitable. 

iv) New market opportunities were shown to have stimulated investment and innovation, although some of the necessary capital was from outside agriculture.

Other studies have suggested that global correlations between population growth and environmental degradation cannot be extended to a local level. For example, a recent study in Kenya has found that at a district level woody biomass increased at a rate greater than population growth. 

The findings suggest that given appropriate incentives and marketing opportunities, resource poor farmers elsewhere in Africa will also apply their knowledge towards maximizing the fertility of their soils. 

Increasing population has been associated with intercropping & diversification rather than fallowing. Thus while the Boserupian model would suggest that population pressure stimulates innovation and agricultural intensification leads to reduced fallow and technical change. Farmers could not afford the costs involved in reducing fallow (costs seen through reduced yields) and so intensified through increased intercropping, use of trash. In addition there may have been an increased reliance on off-farm incomes and remittances. 

The Machakos case-a step further

The study relied too much on aggregate level statistics hence raising the question of accuracy as experienced by the people of Machakos. In particular the issue of whether ‘these examples of sustainable resource use have been compatible with the maintenance of sustainable livelihoods in such marginal African environments’. Longitudinal studies found that ‘people's experience of agricultural intensification is complex. Many people in Machakos area were experiencing deterioration of their livelihoods amidst the widespread conservation of the surrounding physical environment. This was mirrored by the polarisation of land holdings within the study area, largely as a result of differential access to non-farm income and urban remittances. Whilst many people have enjoyed rising living standards, there are others whose livelihood sustainability is greatly threatened.’

The factors essential for successful intensification, include; sufficient labour and working capital. In Machakos; there were phases in the process of agricultural intensification - in the early stages it could be achieved through increased household labour (through terracing & increased frequency of cultivation) but in later phases intensification was dependent on ability to use new innovations, such as fertilizers and pesticides, which had to be bought with cash. 

7.4 Institutions and agricultural intensification


The Sustainable Livelihoods Programme seeks to understand how different institutions mediate (constrain or enable) the strategy of agricultural intensification, and how they mediate the attainment of a sustainable livelihood. Institutions’ comprise both formal and informal institutions. They mediate the processes through which livelihoods are constructed but do not necessarily, reveal themselves through identifiable groups of people. 

The way that decisions around natural resource management are made, in relation to all the strategies including agricultural intensification, and the effects of institutions (such as land tenure and labour arrangements) on these decisions is critical. Institutions may either facilitate a decision for an individual or household to intensify (for example institutional arrangements within a lineage may enable someone to borrow livestock from a lineage member to get the benefits of manure), or may make such a strategy impossible by being exclusive (for example by excluding women from being able to borrow livestock). Consideration needs to be given to 

a) Whether existing institutions encourage or discourage the process of agricultural intensification;

b) The extent to which institutions are flexible and can change sufficiently fast to facilitate changes to intensification in response to changing relative factor scarcity. 

The types of institutions likely to be of interest include land tenure arrangements, labour contracts and arrangements that enable access to credit (through formal or informal institutions). 

7.5 Land tenure an institutional approach.

In Kisii (Kenya), the case illustrates the generally positive impacts on agricultural growth and economic diversification when resource-allocation rules, government policy, and functioning factor markets favour agriculture. They note that land improvements are facilitated by security in tenure, along with factor markets that provide outlets for production and marketing arrangements that provide for reasonable producer prices. They observe that ‘most examples of sustained food production and well being involve some move into market cultivation of some kind and economic diversification’ and argue that a neoliberal policy framework promotes markets under conditions of lessened control. They emphasize the need for flexibility as customary rules for resource allocation and household security, circumstances of households, options for intensification, marketing and diversification differ throughout Africa.

Land is no longer a free good, and access to it is becoming increasingly restricted with some people acquiring large amounts while others are losing what little they had. They observe that day-to-day decisions are increasingly being made by women, while at the same time access to land is invested in males.

They argue that ‘land tenure must be considered a key institutional factor in agricultural development in SSA.’ State interventions to alter patterns of land control have been problematic (Kenya in the 1950s, attempts to adjudicate and register ownership; and attempts in Tanzania in the 1970s at introduce collective tenure at a village level), and it has been shown that access to resources depends as much on non-market criteria. 

Membership of social networks and the influence of customary law are critical to people’s access to, and control over, land and other natural resources. Attempts by local communities to cope with these tensions related to increasing population pressure may be important in determining changes to rules of access to land resources. 

There is a debate around the question of whether tenure security is a necessary condition for intensification. Some have argued that indigenous land tenure is dynamic and evolves in response to factor price changes. Thus the commercialisation of agriculture and population pressure results in the privatization of land rights. Others argue that indigenous land tenure is static and provides insufficient security to induce farmers to invest in land. It has been argued that tenure security results in an increase in credit use, increased transactions in land (ensuring that those with the capabilities of improving productivity do gain access to land), reduced land disputes and increased agricultural investment resulting in greater productivity. 

Given the existence of various favourable conditions, the institutions governing control of land can constrain development if inflexible rules of tenure prevent movement of resources among individuals, or if tenure insecurity lowers investment demand.’ Such arguments have led to the endorsement by international agencies of the promotion of freehold tenure with title registration.

Econometric modeling of data from 18 rain-fed areas of Rwanda, Ghana and Kenya concluded that the rights that farmers held over specific land parcels varied considerably in the regions studied and were ‘in many cases surprisingly privatized’ Their results suggest that ‘with few exceptions, land rights were not found to be a significant factor in determining whether or not farmers made land-improving investments or used yield enhancing inputs’. Neither the use of formal credit nor yields were found to be significantly related to land rights in any study region. Their results suggest that even if land rights could be changed, they may not affect productivity if there are more binding constraints. 

The institutional effects in production relations they discuss include property and labour relations, family patterns, community organizations and government administration, thus taking in institutions at a range of scales. 

Learning activities

1. Based on Multhus theory, explain how agricultural change is taking place in your country

2. From the case study below, do you belief that it is only possible to achieve ecologically sustainable consumption by maintaining international competitiveness as required by WTO, WB and developed world?


Summary

The international agricultural development policy based on CGIAR denies developing world smallholders and nations an opportunity to diversify food production, adapt new improved local techniques of production and resist global market competition. Through this international concept of development, techniques and resources of the developing world are devalued. An increase in living standards is hinged on the production of cheap food and non-food agricultural products, for global market competition at the expense of social and ecologic characteristics. “Globalization has come at the price of undermining some of these characteristics like diversity, adaptability, and resilience in exchange for the overreaching goal of efficiency”. Meanwhile, citizens of these externally dominated nations starve as tons of flowers are delivered to other countries from their soil (the case in Kenya). Unless one adopts a coldly Malthusian (survival of the fittest) perspective, the situation is worthy of examination and further study. 

Aside from the degradation of human life imposed by economic agricultural development policy, there are informational costs. The loss of diversity, biotic and cultural, further degrades the quality and quantity of information available regarding natural farming techniques. As indigenous farming knowledge gives way to chemical sprays and imported seeds, not only the perceived, but actual value of that knowledge is diminished. On-farm recycling (of materials and knowledge) is necessary for locally sustainable farming and contradicts the conventional high-external input approach. Local food markets provide a means to confine inputs and outputs in the current context of needs and sustainability of the community. In order for these outside forces to work in balance with the farm, there must be shared goals. The conflict between the state and the individual arising within the modern agricultural paradigm is the result of conflicting agendas between the top (international policy) and the bottom (smallholders). 

For further reading refer to documents from the following formal institutions on agricultural change; AGRA; ASARECA, CAADP, FARA etc. 

Links

· (http://www.un.org/esa/sustdev/mgroups/success/SARD-24.htm). 

· www.landhusbandry.cwc.net/abkenya.htm, ,,  

· http://www.idrc.ca/adventure/organic.html 

· FAO: Food and Agriculture Organization, United Nations 

· http://www.soel.de/inhalte/publikationen/s/74/7_6_northamerica_tab.pdf   
· http://www.organic-europe.net/europe_eu/statistics.asp 
Case study 1

 Agricultural Change: A Grass-Roots Case Study (Kenya)
Summary
Between the influence of multinational organizations and grass-roots culture, is agriculture as a reality. A case study of grass-roots agriculture (the developing world smallholder), through survey, interview, and participatory research, is developed to include the major external influence as indicated by rural, smallholding farmers of Kenya – the market. Multiple methods are utilized in the case study to discuss global agriculture reform within the context of development. 

This paper has three primary aims: 

(1) Examine and evaluate the most significant external forces on small scale farming in developing countries using Kenya as a case study. 

(2) Identify the needs of grassroots from several points of view: students, farmers, farm organizations, and local development NGOs. 

(3) Examine the opportunities and constraints of small farmers, in the framework of WB and WTO policy, to meet the needs of sustainable agriculture. 

In this paper, several areas of agricultural practice in Kenya are compared and contrasted to identify the constraints and opportunities of the case and to draw some general conclusions of how these pertain to developing world smallholders. Comparing agriculture in various settings of Kenya and, further, comparing the goals of that culture with that of international policy is the focus of the paper. The methods of this investigation include: 

(1) Qualitative case study of Kenya as a grassroots agricultural community. 

(2) Comparative social science between cases within Kenya and between grassroots needs and international agenda. 

(3) Participatory research in a cross-sectional and longitudinal manner. 

Informants included students (university and vocational), demonstration farms of varied topology, smallholders in three communities, two local farming organizations, and five local development NGOs. This cross-sectional comparison of perspectives and circumstances represents a multi-scale approach, and allows analysis and prediction of reform through the projection of grass-roots needs and global agriculture, onto the canvas of development. Longitudinal studies, as well, are represented by multiple interviews with single subjects. Through projecting Netting’s model of smallholder production (1993) and neo-Boserupian theory of agricultural intensification (Stone, 2001) onto empirical evidence, generalizations are made to describe the opportunities and constraints of global agricultural development. 

Introduction 
Between the influence of multinational organizations and grass-roots culture is agriculture as a reality. The factors examined therein are illustrated in the Fig.below. A case study of grass-roots agriculture (the developing world smallholder), through survey, interview, and participatory research, is developed to include the major external influence as indicated by rural, smallholding farmers of Kenya – the market. To consider the internal factors of a case study in isolation would be superficial; thus, international organizations and policies represent the major (if not most) extensive external market influence. Given the divide between international policy and the needs of small farmers presented, Netting’s theory of agricultural development (1993) and Boserup’s theory of agricultural intensification (1965) is compared with the dominant development practice (based upon economy and technology) in attempt to bridge the rift between theory and action present in agriculture reform. End-of-pipe and technological solutions to environmental problems result from comparative advantage and short-term planning (Van Mansvelt et al, 1998:210). This paper utilizes multiple methods to discuss global agriculture reform within the context of development.

An ecological approach rests firmly on the empirical description of functionally related factors in a particular living community, it places these variables in the context of an inclusive political-economy, and it seeks to achieve valid generalizations through controlled comparison, cross-sectional analysis of groups in a relatively homogeneous area, and longitudinal studies of change through time (Netting, 1986:98). 
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Fig. Casual loop diagram depicting factors of global agriculture reform. 

This paper has three primary aims: 

(1) Examine and evaluate the most significant external forces on small scale farming in developing countries using Kenya as a case study. 

(2) Identify the needs of grassroots from several points of view: students, farmers, farm organizations, and local development NGOs. 

(3) Examine the opportunities and constraints of small these farmers, in the framework of WB and WTO policy, to meet the needs of sustainable agriculture. 

International policy does not currently serve the needs of small farmers (particularly in developing countries), as exemplified by WTO conference in Mexico in 2007. The World Trade Organization regulates agricultural subsidy to the great advantage of developed countries. The meeting (September 10th to 14th) was a follow up of the Doha Convention regarding subsidy reform and ended without progress. The US (Sumner, 2003) and EU (Poonyth et al, 2000) subsidy reforms have not yet met (and even counteract) the needs of the international community. As such, the failure of this international trade and economic organization to meet the needs of the rural smallholder is a result of the existing expectation of agricultural development based on technological advancement as opposed to internal intensification resulting from land scarcity and population density. The conventional concept and practice of agricultural development (large-scale export production) is a top-down approach to reform. If an alternative concept of development (intensification, or local) were pervading, or even prevalent, the international community might better serve the rural smallholder. 

In this paper, several areas of agricultural practice in Kenya are compared and contrasted to identify the constraints and opportunities of the case and to draw some general conclusions of how these pertain to developing world smallholders. Comparing agriculture in various settings of Kenya and, further, comparing the goals of that culture with that of international policy is the focus of the paper. The methods of this investigation include: 

(1) Qualitative case study of Kenya as a grassroots agricultural community. 

(2) Comparative social science between cases within Kenya and between grassroots needs and international agenda. 

(3) Participatory research in a cross-sectional and longitudinal manner. 

Informants include students (university and vocational), demonstration farms of varied topology, smallholders in three communities, two local farming organizations, and local development NGOs. This cross-sectional comparison of perspectives and circumstances represents a multi-scale approach, and allows analysis and prediction of reform through the projection of grass-roots needs and global agriculture, onto the canvas of development. Longitudinal studies, as well, are represented by multiple interviews with single subjects. Through projecting Netting’s model of smallholder production (1993) and neo-Boserupian theory of agricultural intensification (Stone, 2001) onto empirical evidence, generalizations are made to describe the opportunities and constraints of global agricultural development. 


Definitions 
Development 

This paper refers to development not only in the sense of westernization and industrialization, but regarding an increase in ecological and social living standard. According to smallholder and intensification agricultural theories, instead of expecting farming to evolve in an area according to the available technology, farms can be expected to evolve according to population pressure (Netting, 1993). Whether slash and burn in the rainforest, pasturing or long fallow in semi-arid savannas, or tractors and synthetics in the open plains of the US, sparse population allows large-scale land use. As population densities increase the pressure on the land for production, intensification becomes a necessary means of meeting basic needs. The intensive cultivation of small plots of land is efficiently achieved in a household unit of production, where hands-on and habitat sensitive learning can produce high quality labor. Additionally, personal interest in the work (as being fed directly by it) provides motivation not present in wage labor. Thus, Netting argues that intensive family farms, interacting with the local (and even international) markets, are the most developed form of agriculture in a population driven evolution. Even where technology is available; it is sometimes inappropriate due to the circumstances of production requiring highly skilled labor as opposed to monoculture machinery (Netting, 1993). Of course, there are those who would argue that technology is the primary factor in farm evolution, but social and ecologic factors must play into any dynamic system analysis of agriculture. Agriculture should not be part of the developed and developing paradigm due to the lack of a clear and long-term superior, or developed, method of production. Nonetheless, international generalizations and comparisons require the use of this, and other, archaic terms. 

Sustainable 

Within the context of this paper, sustainable is a term used to describe not only a strict interpretation of what is sustainable, but also refers to the various improvements in conventional agriculture that often come piecemeal to an evolving system. Thus, sustainable agriculture, while not always embodying all of the concerns regarding externalities, is a term used to describe healthy, or healthier, agriculture in a rather loose sense. 

Organic 

The term, as used in this paper, does not only refer to certified farms. When referring to organic agriculture herein, this is to include small private kitchen gardens that are maintained via primarily organic methods. In some of the farm’s market production acreage, synthetic nitrogen may be applied. In the subsistence production section of the farm, it may be used in miniscule amounts (generally acquired from a cash monoculture elsewhere on the property), if at all. With one exception (the Mango farmers of Marangua), the small farms observed did not use synthetic biocides (due to economic costs being prohibitive). Organic agriculture is an extensive toolbox towards sustainability, and most farmers employed some of the techniques. To define it strictly is not the object of this paper. To do so would be to ignore uncertified land that does not contribute to Kenya’s .002% of land that is that is considered organic by the UN (FAO, 2003). Farms that are converting to organic production or are awaiting certification are referred to as transitional. A system that integrates conventional and organic practices is referred to as integrated pest management (IPM). 


Limitations 
Perspective 

A noteworthy limitation of this paper is the perspective of the author. Being from the US and receiving an undergraduate degree at Florida International University, the author must rely on a largely US-focused base of pre-thesis knowledge. This results in focusing on international institutions largely dominated by US trade policy (the WB and WTO), as opposed using the United Nations (UN). This choice of organizations to represent international policy bears heavily on the paper, as choosing to UN to represent policy would certainly have resulted in a conclusion that policy is in accord with the needs and constraints of smallholders. 

Experience 

Despite a previous lack of such experience, the majority of field research was rural. In preparation I read Chambers’ “Rural Development: Putting the Last First” (and parts of other methodology texts) prior to beginning field work. 

Communication 

English was not the mother tongue of my informants; interviews, the survey, participatory conversation, and visits with local farmers were restricted by language. Whether this was specific adjectives, or general confusion, it has limited the clarity of information gathered. 

Methodology 

The using of case study methodology results in limiting the empirical considerations and producing data that is useful in making generalizations (Ragin, 1992:220). Thus, the data is reduced to most relevant factors. This has resulted in the limiting of ecologic data presentation in the paper. Although such data was gathered, it was not vitally relevant to the study. The anthropologic focus is also partly due to time considerations as “some data must be long term in order to be meaningful: for example, the frequency and severity of drought and its affect on flora and fauna are of crucial importance in determining the risks and advantages of hunting, herding, or farming in a particular area” (Netting, 1986:86). Thus, the anthropologic data, as opposed to the ecologic data, was most useful to this short-term study. 

Case-oriented research is also subject to criticism because of the use of small groups of people to make broad generalizations (Ragin, 1987:ix). I have attempted to reduce this risk through careful review and implementation of various pre and post analysis methodology. The various methods provide a more inclusive base of data.

Materials and Methods

Netting lists four factors which have limited the impact of ecological research by anthropologists:

(1) Distant past and remote locations of study, (2) studies are treated as isolated from powerful outside forces, (3) an emphasis on socio-cultural forms, and (4) time length of study. (1986:92) 

The first and last limitations are set by the investigation, current developing world agriculture, and time was limited. The third limitation was unavoidable due to the real world applicability of ecology, specific to eastern equatorial Africa, vs. that of anthropology, specific to ecological/social movement in agriculture. The second limitation, however, must be addressed directly. To treat the case in isolation would be insufficient, and there is both time and space to reduce this bias. This is possible by looking at the most significant outside forces acting on the case: international trade and agriculture organizations. 

Literature review provided data regarding the WTO, WB and basic agriculture. Chambers’ book “Rural Development: Putting the Last First” provided guidance for field research. Field research provided a case and recognition of external causation. A theory (smallholder intensification) for projection onto the empirical evidence gathered is provided by Netting (1993). The resulting analysis provides generalizations, made in discussion. 

In the interest of providing a most varied, and thus stable (or robust) account of agriculture in Kenya, various methods are utilized in this investigation. Through the use of these multiple methodologies, some of the “black box” inherent to a case study might be perceived. Within the case study, several research methods are utilized, including: comparative social science, participatory, survey, and literature review. This has prevented the dogmatic pursuit of a single pre-established regime of data collection, analysis, and presentation and allowed a less discretely structured and more holistic view of the topics investigated. The comparative method was explored to describe the variability of agricultural methods appropriate through the central highlands of Kenya. This method also serves to describe the more general properties of agricultural options being utilized in the country. Although narrowing the case study (geographically) might have been possible, a regional study was both narrow and broad enough to comprehend and appreciate agricultural considerations of the developing world. So that the paper may not fall into obscurity, lack relevance to the average reader, and fail to be inclusive, a global perspective is presented with regard to the impacts of multinational policy on small farmers in Kenya. As the smallholding farmer of the developing world represents grass-roots efforts, the paper integrates global context and grass-roots participatory research. 

The research conducted is arranged from top to bottom and from theoretical to practical. International organizations and local NGOs are considered first (for top to bottom structure) as they bear considerable outside influence over the actions and opportunities of smallholders. Structure from theory to application is achieved through first presenting perspectives from students, then demonstration farms, and moving eventually to actual farms and farmers’ organizations. 

Why field research? 
Previous field work in this area of Kenya includes social data such as Hamilton’s “Goodbye to Hunger!: The Adoption, Diffusion and Impact of Conservation Farming Practices in Rural Kenya” (1997) and ecological data such as Diop’s (et al) “On-Farm Agro-Economic Comparison of Organic and Conventional Techniques in High and Medium Potential Areas of Kenya” (1998). These works set foundational considerations for agriculture development and compared organic and conventional techniques from a very technical level, respectively. However, gathering current information on sustainable farming in Kenya is not a simple task. While journals and books are capable of providing information, that data is likely not entirely up to date. After research has been gathered and analyzed, it may be months before publishing, resulting in logistical lag. Organic and intensive farming (as modern techniques) include a continually evolving set of tools, appropriate to climate, topology, and other conditions. Thus, information direct from smallholding Kenyans seemed most applicable to the questions at hand regarding current opportunities and constraints of grass roots agriculture. Interviews were conducted; the informants were asked specific questions as well as open-ended questions so as to present facts, opportunities, constraints, concerns and opinions. Specific questions regarded: agro-techniques, labor components, community interaction, conventional and organic techniques used, marketing, species and product distribution (ecologically, on the farm, and economically, through the market), and the economics of sustainable production. People were interviewed from several groups, so as to provide a more complete representation of agricultural possibilities. The groups include: agricultural students, farmers, farming and community organizations, and non-government officials. Through discussions and empirical observation, a grass-roots perspective of agricultural change was established. Further, participatory research provided many opportunities for informal conversation, interaction, and mutual learning. This direct gathering of information served to supplement literature in providing a current assessment of opportunities and constraints. Field research (July 27th through September 15th) was conducted from and at the Kenya Institute of Organic Farming (KIOF).1 
Global Influence 
The extensive global interaction of agricultural production bears considerably on the state of agriculture within the case study of Kenya. While a global, geographic multi-sited analysis (to include a developed country) is too space consuming for consideration in this study, the multi-sitedness of agricultural reform cannot be ignored. This paper is multi-sited geographically from the perspective of agricultural data collected from various locations within Kenya. It is multi-sited ethnographically as Kenyans are not experiencing agricultural trends alone. In the developed world, communities are turning to local sustainable food, produced via intensive means (Stagl, 2002). Although Kenya represents a case within the developing country label, to assume that simple locality is inclusive enough for data examination is naïve (Brosius, 2002; 168). Thus, international policy is included within the case. “Indeed, political and economic forces not under local control, such as homesteading laws and the price of wheat, may be more important factors in the ecology of modern, specialized cash farming than the vagaries of rainfall” (Netting, 1986:90). Smallholders interact with the market to some extent, producing cash crops on a portion of the farm (Netting, 1993). By community, local and global markets, farmers experience off-farm influence despite attempting to remain materially (in the case of sustainable farming) on-farm. Examining the respective agendas, through literature review and first hand observation, as they coincide and differ, serves to illustrate the current opportunity for agricultural change. Information regarding the KIOF grassroots effort to educate smallholding farmers is available from the UN at (http://www.un.org/esa/sustdev/mgroups/success/SARD-24.htm). 

Kenyan Smallholders 
Social Inquiry 

It was important to consider, before research began, the difficulties with observation selection, bias (incorrect estimates and uncertainty), and inefficiency (King et al, 1994:150). Other aspects to consider included the omission of variables (an inevitable outcome), influence of semantics, elimination of variables through the use of categories, and subjectivity (King, 1994:152-3). These risks were reduced through the use of various method tools and subject groups. 

Several areas of Kenya are compared and contrasted in establishing the constraints and opportunities of developing world smallholders. Comparing agriculture in various settings of Kenya and (further) comparing goals of that culture with the international agenda is the focus of the paper. This social investigation, however, does not result in a purely statistical analysis. “Comparison in the qualitative tradition thus involves comparing configurations – as combinations of characteristics. This holism contradicts the radically analytic approach of most quantitative work” (Ragin, 1987:3). Thus, the results of social inquiry are often presented in qualitative, text form. Additionally, quantitative empirical evidence, statistically analyzed, allows for greater certainty in the deductions arrived at. 

Participatory research 

Participatory research allowed for a more direct understanding of the subjects examined and provided opportunity to contribute to local efforts. “Anthropology engages environmental justice in crucial ways: in the production and distribution of information and in the creation and facilitation of arenas where information is disseminated, ideas exchanged, problems defined, decisions, and solutions achieved” (Johnston, 2002; 147). This “arena”, as described by Johnston, can exist beyond the classroom, university, and internet. Participatory research places the anthropologist into a local arena, where opportunities and constraints are readily apparent. 

This research method contributed to an understanding of the perspectives of vocational students, landless laborers, farmers, and non-governmental organizations. In building a case with in-depth interviews and participatory research, time restrictions lead to small-N research (Harper, 1992). Participatory research of note includes a lecture given to vocational students, preparing vegetable beds, digging a trench for a water line, constructing shade for a water storage reservoir, cooking at the institute, and discussions with the director 

Multi-disciplinary Approach 

Ecology and anthropology are often (and certainly in the case of agriculture) inseparable. This is because of the dynamic nature of humans and the environment. As such, a multidisciplinary approach is necessary in this investigation. “To do this, anthropologists must learn some new skills and call on other sciences for expert help. We must share an endeavor that radically transcends disciplinary boundaries” (Netting, 1986:103). The interdisiplinary nature of this study arises from a desire to research, analyze, and report on agriculture, which cannot possibly be addressed via a single science. Netting describes this quest: Ecology in anthropology has only begun to realize its potential, and already presents opportunities to avoid dogmas and widen the perspectives of modern science (Netting, 1986:102). For instance, the complicated interaction of ecology and local economic participation results in the necessity for a greater understanding regarding the interaction of ecology, anthropology, economics, and politics (Dove, 2002: 92). This understanding may be reached at the expense of more refined and specific knowledge of a particular discipline; however, overall field research efficiency can be increased through the inclusion of various disciplines and methodologies. It seems improbable that a modern study could be satisfactorily logical without the inclusion of multiple disciplines and the transdisiplinary interactions therein. 

NGO Perspectives 
The information gathered from various organizations was vital to a comprehensive understanding of the state of agriculture in Kenya. Conventional units of research (individuals) often lead to assumptions that these individuals can provide an understanding of larger, aggregate groups (Ragin, 1992:219). To avoid allowing purely individual accounts to stand for a group’s properties, data was gathered from groups as well, of various perspectives. By interviewing farm and non-governmental organizations, the perspective of Kenyan smallholders is built not only on individual accounts, but also upon the properties of larger, aggregate groups. 

KIOF is a grassroots education initiative. Other NGOs investigated are local offices of regional and international organizations. KIOF served as the primary NGO in the investigation, as it provided a home-base at and from which to conduct field research. Two NGOs, the Sustainable Agriculture Community Development Programme (SACDEP), in Thika, and the Association of Better Land Husbandry2 (ABLH), in Nairobi, were interviewed in a formal manner, with an hour or more of discussion with the director regarding information about various concerns of the organization. Questions were asked from a prepared format, and supplemented with ad-hoc questions. Immediately after the interviews, data was recorded and notes taken during the interview provided additional information. 

The goal of SACDEP is empowerment through education and raising awareness of the possibilities. This is accomplished through alternative production, reduce external inputs, and encourage diversification, conservation, and packaging (e.g. mango juice). It employs extension workers in seven districts of the central region. In the central region, according to SACDEP, fifty percent of the population has adequate food and struggles with the market while the other half lacks food during some portion of the year. Each of the organization’s projects has thirty core farmers. Extension workers do preliminary research in their areas to determine the cases that will benefit most and avoid a ‘train and visit’ approach. Instead, the workers spend six months to three years on location. it is sponsored by donors but also has income generating activities: workshops, conferences, and the hiring out of staff. It, therefore, would not collapse completely if donor funding was lost. 

ABLH does not deal solely with smallholders. Further, this organization is not centered on organic production, though it assists with certification. The institute promotes integrated pest management (IPM). When community organization was not profitable due to the consolidated (or large-scale) state of the farm, certification for the global market is made available. 

SACDEP and KIOF are members of The PELUM (Participatory Ecological Land-Use Management) Association  www.landhusbandry.cwc.net/abkenya.htm,  A brief account KIOF is available on the net at http://www.idrc.ca/adventure/organic.html.   

FAO: Food and Agriculture Organization, United Nations 

http://www.soel.de/inhalte/publikationen/s/74/7_6_northamerica_tab.pdf 
http://www.organic-europe.net/europe_eu/statistics.asp
Topic Eight

8.0 Change process affecting Agricultural production and livelihoods

Introduction

The lack of transparent, timely and reliable crop and livestock marketing information is seen by many as one of the greatest challenges to the development of the agriculture industry in East Africa. Without access to information about agricultural products prices at different regional markets, farmers are unable to identify which points-of-sale offer the best prices for their agri-products. 

For example, in Mbirikani, Kajiado County, Kenya, Maasai pastoralists once relied on middlemen to gain market information. However, a marketing information system has been developed by the Livestock Information Network and Knowledge System (LINKS) to support livestock producers and traders. Now the farmers use mobile phones to query livestock prices in Emali, Mombasa and Nairobi, and this prior knowledge significantly improves their bargaining power with livestock traders.



Market information can be requested through SMS
      (ICTs improve access to markets)


Increasing marketing opportunities

Given the high dependency of pastoralists' livelihoods on the sale of livestock and livestock products, LINKS designed and implemented an information communication technology (ICT) infrastructure to collate data on livestock sales and prices from a network of different markets for dissemination using SMS messages. This has been a success and has been used to develop a National Livestock Marketing Information System (NLMIS) in Kenya.

The NLMIS relies on a network of County livestock marketing officers and data monitors to transmit data between markets and the database. The field officers are also trained to download, analyze, and summarize the information to transmit to pastoralists and traders, including information about prices and volumes of cattle, camels, sheep and goats at livestock markets.
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Field officers are trained how to transmit the information to pastoralists and traders
The market information is also made available online, and may be downloaded for printing and sharing with livestock communities with no internet access. The information is also shared by email, posted on billboards at market places and can be requested through SMS. 

Vibrant markets

This change in communication has also transformed undeveloped markets in other value chains in agriculture. The availability of marketing information through SMS and information boards, competition among agric-products traders has increased, and this has improved and stabilized prices paid to farmers. Women have also benefitted by providing animal health services, fodder and small loans to the traders.
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Prices are now negotiated

Empowering producers to negotiate for better prices has equipped market agencies and communities with appropriate tools and information to plan for and respond to changing incomes, and consequently has improved livelihoods..

Policy

The success of the marketing system has equipped planners and policymakers with the tools to track price trends, which are helping them, improve decision-making and devise appropriate interventions to mitigate the effects of deteriorating terms of trade at smallholder level.

This topic is best discussed based on three pillars of factors; Environment, Economic and Social. 

The agriculturist newsletter, 2011, Kenya (WRENmedia production)

Key terms

Change process, effects, agricultural production, livelihoods

Topic objectives

1. Understand the changes in agricultural industry that affect productivity at smallholder level as compared to international changes


8.1 Social issues that involve change process affecting agricultural production and      Livelihoods

Background

The economic crisis of the 1980’s, structural adjustment programmes, armed conflicts and droughts are believed to have affected women more severely than men. This has led to “feminization of agriculture”, thus the increased concentration of agricultural tasks in the hands of rural women in developing countries. The impact of global trends and their policy implications for the situation of rural women constrains the advancement of women as reported by UNs Economic and Social council’s committee session of 1999. The context within which this issue is considered has changed as the process of market integration has accelerated. The interdependence among different national economies sets new priorities and poses new policy considerations for governments. An understanding of the different elements and the situation of rural women can assist in the formulation of gender-sensitive policies and agricultural planning, responding to the needs and priorities of rural women and men.

Social issues
Male labour force migration, displaced people resulting from environmental and civil conflicts and the breakdown in traditional family structures deprive many rural households of male adult workers and leave women in charge of the day-to-day farm management and the support of their families. Wars and diseases such as AIDS also result in cases where women must assume complete responsibility for raising, feeding and educating young children.

· Women headed households tend to be younger and less educated than their male counterparts

· Women normally get less land to work and even less capital and farm labour to work it with.

· With a shortage of labour and capital, women heads of households are forced to adjust  cropping patterns and farming systems leading to decrease in production and in some cases shifts towards less nutritious crops and hence suffer from increased malnutrition and food security 

Studies on gender division of labour and time reveal that rural women in poor households work longer hours than men and that their responsibility for domestic and agricultural tasks is considerable. Therefore, for rural families that is engaged in farming and male migration and other factors result in labour shortages, hence changing the traditional division of labour. Additionally it may lead to low adoption of new technologies or improved land conservation practices.

· As a result, women make up for lack of male labour by organizing labour exchanges with other women. 

· They may also tend to cope by adopting strategies like reducing the area under cultivation or by switching to less labour intensive but less nutritious crops, hence household food insecurity

 8.2 Issues related to Environment affecting agricultural production and livelihoods

Climate change will affect all four dimensions of food security, thus; food availability, food accessibility, food utilization and food systems stability. It will have an impact on livelihood assets, food production and distribution channels, as well as changing purchasing power and market flows (FAO, 2008). People who are already vulnerable and food insecure are likely to be the first affected. Agriculture-based livelihood systems that are already vulnerable to food insecurity face immediate risk of increased crop failure, new patterns of pests and diseases, lack of appropriate seeds and planting material, and loss of livestock. 

Food systems will also be affected through possible internal and international migration, resource- based conflicts and civil unrest triggered by climate change and its impacts. By changing agricultural practices, it is likely that greenhouse gas emissions will be reduced. The changes in agricultural practice will also help in strengthening the resilience of rural people to cope with climate change and threat to food security. Climate change adaptation and mitigation measures need to be integrated into the overall development approaches and agenda that are undergoing change.

8.3 Change issues related to Economics affecting agricultural production and livelihoods 
The rangelands of East Africa are facing an unprecedented period of change.  In 2009 the interactive effects of climate uncertainty and land-use change have had devastating effects on biodiversity and Climate variability, and traditional adaptation strategies have long been a part of pastoral production systems in the region, but the convergence of unprecedented levels of land-use change coupled with increasing climate uncertainty is eroding the resilience of ecological and social systems alike.  In particular, the spatial scale and connectivity that underpins the inherent cultural and biological diversity of the region is increasingly fragmented and constrained by land-use and climate.  Landscapes are becoming increasingly isolated with constraints on the movement of species and system flows threatening biodiversity and humans. L

The potential effects of climate and land-use change are independently daunting for a region that has been hampered by poverty and lack of planning, but the interactive effects of land- use and climate are even more extreme.   The emerging challenge, however, is not to consider each of these processes in isolation, but to evaluate the interactive effects of these transformations.   

 For example, some regions have been of great economic importance in livestock production (subsistence, market - expanding and active) and  agricultural production (wheat, horticulture) and of ecological service (biodiversity, water, carbon sequestration) are now facing Challenges like rapid growing human populations, expanding settlement and land fragmentation. These have reduced this potential by exposing human and natural populations to a range of economic losses and vulnerability to drought.

 The real challenge for policy makers and farmers alike will be balancing the interactive effects of climate and land use change.  Land-use change is a major threat to East African ecosystems.  Increasing human populations, coupled with changing land tenure systems, are fragmenting once open and dynamic ecological systems. http://kenya.cceconomics.org/kedo/ACC-ecosystems.pdf
Summary

The interdependence among different national economies sets new priorities and poses new policy considerations for governments. An understanding of the different elements and the situation of rural women can assist in the formulation of gender-sensitive policies and agricultural planning, responding to the needs and priorities of rural women and men.
By changing agricultural practices, it is likely that greenhouse gas emissions will be reduced. The changes in agricultural practice will also help in strengthening the resilience of rural people to cope with climate change and threat to food security. Climate change adaptation and mitigation measures need to be integrated into the overall development approaches and agenda that are undergoing change.
The emerging challenge, however, is not to consider each of these processes in isolation, but to evaluate the interactive effects of these transformations.   

 For example, some regions have been of great economic importance in livestock production (subsistence, market - expanding and active) and  agricultural production (wheat, horticulture) and of ecological service (biodiversity, water, carbon sequestration) are now facing Challenges like rapid growing human populations, expanding settlement and land fragmentation.
 Learning Activities

Suggest and explain some of the socio-economic indicators in your country that in your opinion are either hampering or enhancing change process in agricultural production and rural livelihoods

Further reading

1. Stockholm Environment Institute By African Conservation Centre Dr. Jeff Worden, Dr. David Western, Lucy Waruingi October 2009

2. The agriculturist newsletter, 2011, Kenya (WRENmedia production)

3. Annan K. 2002. In Africa, AIDS has a woman’s face. New York Times (December)

4. FAO, 2004, The impact of HIV/AIDS on rural livelihoods in Northern Zambia, Rome. 

5. GREEN Africa Network, 2004. Policy document on overall sustainable women development for socio-economic development of rural Africa, Nairobi.

Links
· http://kenya.cceconomics.org/kedo/ACC-ecosystems.pdf
· http://www.oecd.org/dataoecd/9/60/37922135.pdf 

· http:www.reliefweb.int/rw/lib.nsf/db900sid/PANA-7KADCQ/§file   

· http:www.fao.org/climatechange/49373/en 


 Case study 1

Social issue (Gender, HIV/AIDS and Rural livelihoods in Southern Africa) Addressing Challenges

The HIV/AIDS epidemic in sub Saharan Africa is becoming a major impediment to sustainable development. The increased mortality and morbidity at prime stage due to these pandemic has brought a wide range of socio-economic impacts on all aspects of rural livelihoods that include erosion of food security and livelihood asset base, decreased access to education and other productive assets exacerbating poverty. The impacts of HIV/AIDS on rural livelihoods are not gender neutral; they deepen and widen existing gender inequalities. The case study examines how the socio-economic impacts of HIV/AIDS on rural livelihoods have aggravated gender inequalities resulting in increased vulnerability of women to poverty and HIV infection. The paper suggests: 

· Policy response options that can promote equal opportunities for women and men within the context of HIV/AIDS in access to food and resources such as assets, capital, technology. Agriculture and rural development services, as well as to employment opportunities and decision making processes. 

For full document visit: http://www.un.org/womenwatch/daw/cedaw/ 

Topic Nine
9.0 Development Paradigms Affecting Agriculture and Livelihoods 

Introduction

Smallholder agriculture in Africa has consistently under-performed, for reasons that remain only partly understood, despite a succession of theoretical paradigms and analytical frameworks that have been translated into policy prescriptions which have similarly failed to deliver sustained and significant increases in agricultural yields. For example, the radical reforms implemented under agricultural liberalization programs throughout Africa in the 1980s and 1990s were grounded in a theory that agriculture was being stifled by excessive interventionism by the state in agricultural production and marketing, while farmers and traders were undermined by unsustainable input and output subsidies. The shift from ‘state-led’ to ‘market-led’ agriculture achieved disappointing results, leading to a reassessment of both the diagnosis and policy prescriptions.

There were several explanations why agricultural liberalization failed in Africa. These ranged from deficits in the necessary enabling environment, infrastructure like information systems and markets. The states had also withdrawn from research and extension services. However, in other developing countries like in Asia, the states withdrew from agriculture after the necessary investments had been made in infrastructure and market development. An alternative explanation was that liberalization failed because it was imperfectly and incompletely implemented. Another view was that smallholder agriculture in Africa has under-performed because of lack of protection or recognition of smallholder farmers by the policy makers and the international bodies like the UN during their ‘modernization’ phase. This protection was necessary to avoid unfair competition from subsidized products from wealthy industrialized countries.

After a number of debates, certain policies have been put in place to revitalize the agriculture sector in Africa and especially SSA. They include; 

· Improve access to markets and develop modern market chains;

· Assist subsistence farmers to enter markets, and foster sustainable resource management;

· Achieve food security and improved livelihoods for those who remain as subsistence farmers, including improving the resilience of farming systems to climate change;

· Capitalize on agricultural growth to develop the rural non-farm sector.

Some steps to achieve these outcomes have been suggested; they include; improvement in agriculture market chains, expanding exports, increasing uptake of yield-stabilizing technologies and reducing weather risk. 

Learning outcomes

By the end of this topic, the students should be able to; 

· Understand policies for agriculture-based countries in sub-Saharan Africa 

· Understand agricultural technologies that can enhance agricultural yields such as Biotechnology, its impact , the regional scenarios of biotechnology  and recommended actions to minimize its risk 

· .Understand that agricultural growth is necessary for economic growth and that its share of the economy declines with economic growth. 

9.1. Agricultural Technology
· To satisfy the increasing needs of food security in Africa, especially SSA, substantial technological innovation should take place. To increase animal and crop production, modern biotechnology tools of recombinant DNA, including genetic engineering, offer some opportunities for generating such innovation. 

· Though the use of some biological technologies has met resistance on social and ethical requirements, biotechnology offers the best solution to reduce hunger in Africa. Genetically engineered products like (GM) crops has met with fierce resistance, particularly in Europe on ethical grounds and on concerns of perceived negative impacts of GM crops on the environment and food safety. Drugs and vaccines have not stirred much controversy.

· Ethical considerations revolve around topics such as the `unnatural' nature of gene transfers across species; possible socio-economic impacts of widening the gap between the rich and poor farmers and countries and the fear that agricultural biotechnology will increase the dependency of global food supply on few multinational corporations controlling the seed industry. 

· With all the negative publicity of GM crops, there are concerns that the resistance to GM crops by consumers in Europe may have hindered the transfer of this new innovation to the developing countries where increasing crop productivity is most urgent.

Despite this resistance, biotechnology is already in play and necessities of life like food, feed, fiber, fuel and medical drugs are being produced.

· In agriculture, biotechnology tools have been used for animal and plant disease diagnostics, for production of recombinant vaccines against animal diseases and for the improvement of livestock and crops.

· There has been some lack of support for the development of GMOs in the fight for food security in Africa from some sectors. However, National Academies of Sciences called for a concerted effort by all sectors, public and private, to develop GM crops, especially food staples that will benefit consumers and poor farmers in developing nations. 

· It called for the sharing of GM technology developed by private corporations for use in hunger alleviation and to enhance food security in developing countries. 

The role of biotechnology involves the use of living organisms for human benefit. It consists of two components: 1) Tissue and cell culture and 2) DNA technologies including genetic engineering. Both components are essential for the production of GM plants and animals. 

Plant tissue and cell culture are relatively low cost technologies which are simple to learn, easy to apply and widely practiced in many developing countries. Plant tissue culture aids crop improvement through a range of actions, including: (a) mass propagation of elite stock; (b) the provision of virus-free stock through in vitro culture of meristem; (c) the selection and generation of somaclonal variants with desirable traits; (d) the overcoming of reproductive barriers and the transfer of desirable traits from wild relatives to crops by wide crosses; (e) the facilitation of gene transfers using plant protoplast fusions; (f) anther culture to obtain homozygous lines in a breeding programme; and (g) in vitro conservation of plant germplasm. 

The second component of biotechnology, i.e. DNA technologies, including genetic engineering, utilises newly emerging knowledge of the genes and the genetic code to improve crops, trees, livestock and fish. 

Increasing the focus on crops and livestock constraints of importance to small producers
In order to fully realize the benefits of agricultural biotechnology to contribute to poverty alleviation and equitable growth in developing nations, it is crucial that a concerted effort be made to ensure that the benefits of biotechnology are available to a broad spectrum of small farmers in a range of developing countries. For example the sharing of the rice genome sequence data with researchers in developing countries by private sector (IFPRI 2000) and the recent announcement of the sequencing of the banana genome (http://www.inibap.org/new/genomics_eng.htm ) are steps in the right direction toward using biotechnology for the benefit of developing nations. 

Developing regulatory frameworks
· Assist in capacity building in biosafety in compliance with the recently agreed Cartagena Protocol on biosafety regulations. This is because the owners of proprietary technologies would be very reluctant to license their technologies in countries that have no biosafety legislation and controls in place. 

· The development of biosafety in developing countries is also important in cases where these countries may have to import GMOs for use in breeding programme/testing in their environment and/or for use as food and feed. 

· Facilitate access to proprietary technologies to developing countries. The issue of Intellectual Property Rights (IPR) needs to be addressed. It is important that capacity building in IPR is stimulated in order to meet the minimum requirements of the WTO-TRIPS. (http://www.isaaa.org/inbrief.htm).  

9.2 Economic Growth and Agriculture 

Economic growth is an increase in per capita income (average income per person). Agricultural growth is necessary for economic growth. Nearly every high-income country has a highly productive agricultural sector, and agricultural growth is critical in the process of economic growth.

Among other things, economic growth involves the production of more goods and services, and a much wider range of goods and services, than before. 

Economic Growth Agriculture's Share of the economy declines with economic growth. As per capita income increases, percentage of labour force in agricultural production declines. Agriculture's share of gross domestic product (GDP) also declines. GDP is a widely used measure of national income. Across countries at a given point in time, or at a single country over time, the relationship between per capita income and agriculture's percentage of the labour force and GDP looks as below:
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As the diagram shows, agriculture tends to decline more quickly as a percentage of GDP than as a percentage of the labor force. Rapid growth in industrial and service sector production causes agriculture's share of GDP to decline early in the growth process, but it takes longer for many people in rural areas to respond to this by making the move to urban areas.

Food's Share of Household Expenditures Declines with Economic Growth. In general, as per capita income increases, the percentage of a household's income spent on food also declines. As households earn more income, they choose to spend most of that additional income on things other than food. If you look across countries at a given point in time, or at a single country over time, you tend to see the following relationship between per capita income and the percentage of income spent on food:
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Summary
The three main types of farming systems in the world are settled agriculture, shifting cultivation, and pastoral nomadism. Settled agriculture accounts for virtually all of the world's agricultural production.
 

 1. In spite of its many differences, developing country agriculture has many characteristics in common, including low labor productivity, a predominance of small family farms, and comparatively limited involvement with markets.
  

1. Crop yields in developing countries are often high, but high yields are not synonymous with high incomes. Incomes tend to be low because labor productivity is low.

2. As per capita income increases, production agriculture tends to decline as a percentage of GDP and as a percentage of the labor force. The share of household income spent on food also tends to decline

9.4 Challenges and policies to Food Security in Africa

Challenges

An Underdeveloped Agricultural Sector

· The major challenge to food security in Africa is its underdeveloped agricultural sector that is characterized by over-reliance on primary agriculture, low fertility soils, minimal use of external farm inputs, environmental degradation, significant food crop loss both pre- and post- harvest, minimal value addition and product differentiation, and inadequate food storage and preservation that result in significant commodity price fluctuation.

· Ninety five percent of the food in Sub-Saharan Africa is grown under rain fed agriculture. Hence food production is vulnerable to adverse weather conditions. 

· There is an overall decline in farm input investment including fertilizers, seeds, and technology adoption. Access to fertilizer use is constrained by market liberalization and trade policies that increase fertilizer prices relative to commodity prices, limited access to markets and infrastructure, limited development of output, input and credit markets, poverty and cash constraints that limit farmer’s ability to purchase fertilizer and other inputs.

There is continued degradation of soils leading to a reduction in the productivity of the farms. 

· A significant amount of the food is lost through pre- and post-harvest losses. The tropical climate makes foods produced in these regions prone to pests and diseases. Poor handling and storage further increase the post-harvest losses. Management of the African agricultural system is further complicated by the existence of diverse heterogeneous systems.

Policies to Market Access

· Poor infrastructure, limited resource base, lack of information, lack of or inadequate support institutions and poor policies affect the livelihoods of smallholder farmers. 

· Other barriers include market standards, limited information, requirements for large initial capital investments, limited product differentiation, and handicapping policies

· While almost any of the farm produce sells at the village level market, consumers discriminate against produce that is comparatively inferior, hence farmers have, over time, adapted to selling only that which will sell. 

Policies related to globalization

· The effect of globalization on any country depends on that country’s level of economic development, structures in place during the implementation stage, flexibility of its economy.

·  Globalization has three dimensions.

1. Multiplication and intensification of economic, political, social and cultural linkages among people, organizations and countries at the world level. 

2. The tendency towards the universal application of economic, institutional, legal, political and cultural practices. 

3. The emergence of significant spill-over from the behaviour of individuals and societies to the rest of the world.  

· Due to the interrelation of the various dimensions, policies made in one country are bound to have effects on another. 

· With globalization, comes liberalization of markets. The food security threat caused by liberalization is due to dumping of heavily subsidized produce in developing countries and premature exposure of upcoming industries to genuine competition from producers in developing and developed countries. In addition, most profits are repatriated by transnational companies reducing the potential for poverty reduction to direct employment alone. In most cases, the pay is low because the national policies do not protect the smallholder.

Handicapping policies

· Poor policies have greatly affected the food security in Africa. This is mainly due to uneven development within countries based on political grounds. Certain regions are developed preferentially for political reasons at the expense of others. 

· The problem arises when the focus on policies, structures and institutions is put above that of the people themselves. When policies are not inclusive in their design they tend to handicap the exempted lot by providing barriers. 

· One such way in which this may take place is uneven development within countries where certain regions are preferentially developed for political reasons at the expense of others. 

· Polices that promote monopolistic competition for the large-scale industries hurt the cottage and small industry. When we fail to provide safety nets for vulnerable groups, we doom them to destruction.

Policies for Food Security Interventions

How then can Africa achieve food security? 

· The solution lies in increasing food availability, food access and food adequacy for all. Because the food insecurity in Africa is directly correlated with poverty, it is necessary to not only alleviate poverty but also create wealth for the target population. 

· The solution lies in mutual honest intention from multi-stakeholders to ensure that all plans and policy developments are for the purpose of benefiting the smallholder farmer. 

· The following are strategies that when implemented together would hold good prospects for substantially alleviating food security in Africa. They include:

1. Nutritional interventions 

2. Facilitating market access

3. Capacity building

4. Gender sensitive development

5. Building on coping strategies

6. Creating off- farm opportunities and

7. Good governance.

Nutritional Interventions

· Dietary diversification still remains the best way to provide nutritious diets to the sustainability of any population. It is possible to obtain the right mix of food to alleviate malnutrition from that which is locally produced. The probability of so doing is increased with increase in locally produced foods. Africa needs to increase its production of animal products, fruits; pulses and vegetables.

· The diets of the poor are deficient in minerals and vitamins. About 85 percent of the food consumed in these households is in its primary form. This limits the effectiveness of fortification to alleviate micronutrient malnutrition.

· Research is under way by various institutions to increase the micronutrient density of staple crops, which will sustain ably alleviate hidden hunger (Bioavailabilty Technology).

· Bio fortification is the next very important technology to alleviate malnutrition. 

Facilitating Market Access

There is need to remove the barriers to trade. 

· The focus by most African governments has been to open up markets in the hope that their people will benefit. 

· Study shows that the projected gains of world trade liberalization tend to be minimal in Sub-Saharan Africa and that the income gains from trade liberalization will go to countries with a competitive advantage in the markets concerned. 
Rural Off-farm Opportunities

· Rural off- farm opportunities will provide opportunities for both the landless rural poor and the group of non-adopters that fall out of business when the agricultural sector becomes more efficient.

·  In addition, provision of off- farm opportunities will curb rural to urban migration and possibly induce some urban to rural migration. 

· It would reduce the number of non-motivated farmers who took up farming just because they had no other options, thus paving the way for more efficient farming. 

· Some of the opportunities that African countries  can look into include; 

1. Cottage industries that process food crops by value addition and/or enhancing shelf life through preservation techniques; production of small scale processing machinery

2. Provision of credit; contract processing facilities; and market facilitation. 
Capacity Building

· Africa should focus on education, research and development, access to capital and infrastructure development. 

· Measures to facilitate free primary education throughout Africa are urgently required. 

· As an intervention to food security, education will be useful in information transfer.

· The poor have an idea of what would work for them and what they need. 

· In addition, education will open avenues to off-farm employment, thus acting as a safety net. 

Gender Sensitive Development

· There is an intrinsic gender issue where poverty is concerned. One of the ways in which this is manifested is in the shift from woman-lead leadership to man- lead leadership as one moves from subsistence farming to market driven farming. 

· Women are important as food producers, managers of natural resources, income earners and caretakers of household food security.

· The education of women is known to produce powerful effects on nearly every dimension of development, from lowering fertility rates to raising productivity, to improving environmental management.

· If women are to be fully effective in contributing to food and nutrition security, discrimination against them must be eliminated and the value of their role promoted. 

Building on coping strategies

Give credit to the smallholder farmers for their tolerance and hard work using meager resources. There is need to learn from them and build on strategies that have worked for them to alleviate their food insecurity and poverty. 

Good Governance

While it could be argued that all the above interventions are part of good governance, special emphasis on the need for good governance is prudent. All the above strategies can only work in a peaceful, corruption free environment. Part of good governance is the provision of safety nets to vulnerable groups. It should also provide for the minority and be totally inclusive in its decision-making. There is need to delink political interests from the basic needs of a nation. More often than not sustainable food security measures are long-term strategies, which need to be protected from volatile political interests of leaders. If this means that departments dealing with such issues need to be stable, then so be it.

Summary

The impact of biotechnology in the next 30 years will depend largely on the strategies that countries adopt to improve their technical capacity and thus capture the benefits of biotechnology. Although biotechnology cannot by itself stimulate economic growth and alleviate poverty, this new innovation certainly provides an additional tool in the fight against hunger. 

Learning Activities

1. Explain the development paradigms affecting agricultural and livelihoods of your country 
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Case study 1

Topic Ten

Structure and dynamics of agricultural food systems

Introduction 

 Agriculture is an important source of livelihoods in developing countries, providing ways of life for billions of people. Due to the existence of different elements in agricultural activities there is agro-food system in which this interdependent elements that work together towards the end of satisfying food needs of a given population in a given space and time. These elements and system structures change in time and space.

To increase the gain from agriculture, countries enter into international trade which contributes to growth, provides higher incomes and opens up enormous employment opportunities especially in the developing countries.  Given the right environment, international agricultural trade leads to greater interdependence among countries thereby narrowing economic inequalities.

The arguments for trade liberalization are strong; typically they form policy advice to governments from international institutions. These arguments are focused on maximizing comparative advantage of countries from their engagement with other countries in trade.  It deals with the whole economy of the country under the stylized conditions of perfect competition.

This topic of the course tries to explain the structure of food systems, consequences of trade liberalization, the dynamic nature of agricultural food system and about major constraints of food systems.

10.1 Learning outcomes

By the end of this topic, students will be able to:

· Describe the nature of agricultural food systems;

· identify the challenges and opportunities of trade liberalizations in developing counties;

· explain the  challenges of food insecurity in developing countries;

· identifies the major constraints to international agricultural trade 

· apply the knowledge to solve the major challenges of agro-food systems for the enhancement of rural livelihoods

10.2 Key terms

Agro-food system dynamics, Gains of agricultural trade, trade liberalizations, safety in the food system

10.3 The agro-food system

 Definitions and evolution

 The agro-food system is defined as the set of interdependent elements that work together towards the end of satisfying food needs of a given population in a given space and time. 

These elements can be sets of enterprises, institutions, activities, and relationships which collectively develop and deliver material inputs to the farming sector, produce primary commodities, and subsequently handle, process, transport, market and distribute food and other agro-based products to consumers. The agro-food system can be broken down into sub-sectors, generally by commodity or group of commodities (cereals sub-sector, dairy industry, fruit and vegetables, etc.). The transition from primarily subsistence farming to cash cropping (and commercial livestock production) and marketing, entails the development of systems to coordinate the activities of input providers, producers and downstream agents, across both space and time.

The building blocks of agro-food system

Institutions

· These include its rules and regulations. They perform a variety of functions including: defining, allocating, and enforcing property rights, defining and enforcing functional roles, defining the terms and conditions of product exchange, and reducing transaction costs by clarifying the outcome of contingencies. 

· Some institutions are specific to agro-food systems and many of them prove specific to a given subsector. 

· Government bodies mandate other rules, either at the seller or buyer end of transactions.

·  Still others are generic, yet have substantial influence on the functioning of agro-food systems. Some examples include laws of contract, customs regulations, and rules applicable to warehouse receipt systems. Rules and regulations can be set collectively, mutually, or by fiat.

Enterprises/Entrepreneurs

· These provide value-adding goods and services and take title to inputs and/or outputs within the agro food system. 

· They make and sell inputs to farms, process crop and livestock products, wholesale and retail fresh and processed products to consumers, and/or process and sell raw materials to other industries. 

· These enterprises can be located in rural or urban areas. They can be large or small, domestic or foreign, public or private, or a mix. They can be corporations, cooperatives, family-based entities or single proprietorship--hence they are governed by varied sets of rules. 

· Their technologies and specialties will vary. Although frequently equated with ‘big business’ most agribusiness firms are small individual intermediaries (i.e., traders, transporters) and microenterprises, often from the informal sector.

Markets

· The rules and regulations that govern the functioning of markets, These are arenas where agro-enterprises transact with one another and with farmers and consumers.

·  Markets provide a venue for price discovery, for matching buyers and sellers, for consolidating small lots into larger lots and for separating and distinctly valuing goods according to product specifications. 

· For markets to function properly there must be enforceable rules that confirm the authentication of traders and assure committed delivery and payments. 

· There must also be the necessary infrastructure, be it physical facilities or a network of information technology to facilitate virtual markets. 

· Markets can be made more equitable by allowing and enabling a broad set of actors to participate, and made more efficient by creating institutions and organizations to assure smooth transactions and by improving their physical and/or informational infrastructure.


Collective and other medium organizations 

· These provide technical, informational, and/or other services, yet do not take title to goods. They include farmer organizations, trusts/foundations, development councils, and commodity, locational, or professional associations. They typically provide ‘community goods’ and sometimes operate in the crevices between the public and private sectors. 

· Medium organizations can operate at both national and local levels.

The ways in which these building blocks are organized and the effectiveness with which they operate together as systems materially affect their competitiveness. Particular analytical tools are available to assess the current status, existing constraints, and opportunities for improvements for each of the agro-food systems components contained in a developing economy.

The complexity of the system derives from the large number of elements that are part of it, as well as from the varieties of domains and social subjects involved: family, state, market, and all the productive sectors - agriculture, industry and the tertiary sector. Elements and system structure change in time and space. Each system is defined in relation to a dominant production system and a consumption model that is consistent with it, although the shift from one system to the other does not imply the complete disappearance of the preceding one.

  Table 1: Main food consumption model
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10.4  Characteristics of agri-food systems

Drivers of agricultural change in agriculture are affected by outside market forces. Putting into account of these drivers, the key characteristics of agri-food systems that demand attention include:

· The dynamics of production. Agriculture is characterized by high dependency on natural resources, spatial dispersion of activity, seasonal variables, asymmetries in information due to location and distance, high risks associated with the vagaries of nature, and difficulties in sustaining the productivity of natural resources, because their use and reproduction typically conflict.

· Integrated agri-food systems. Market developments, technological progress, institutional changes and policy interventions in one part of the world have far-reaching implications, even for distant actors, as global and regional supply chains link producers and consumers in different parts of the world

· Market failures. Failures of input and output markets for agricultural goods and services are associated with high transactions costs, particularly adversely affecting poor farmers, information asymmetries, incomplete property rights, externalities and missing actors. These affect access to markets, the availability of insurance and financial services, and the underwriting of contracts.

· Public sector interventions. There is a significant need for public sector interventions to compensate for these market failures. This makes agriculture highly vulnerable to extractive policies (cheap food policies), land grabbing, rent seeking, regressive subsidies and exposure to corrupt officials. Public budgets in agriculture can easily be prey to clientelism and elite capture, major causes for the mis-investment of already undersized public budgets. Equally, they can be distorted and misdirected through the changing whims and misguided policy prescriptions of international donors. Consequently, the political economy of policy and investment in agriculture can determine success or failure in agricultural development.

· Socio-cultural systems. The close correspondence between agriculture as a productive activity (‘agri-‘) and rurality as a way of life (‘-culture’) make social relations in rural society important determinants of access to resources (for example through land rental markets), asymmetries in power (including by gender and ethnicity) and benefits from public services. These affect dynamic poverty outcomes in agriculture.

· Heterogeneity and diversity. Actors with better asset endowments in favourable areas can take advantage of new markets and of new technological and institutional opportunities. In contrast, large segments of the smallholder population remain reliant on subsistence-oriented activities, linked to labour markets as net sellers and to food markets as net buyers, but relying on agriculture for home consumption and as a safety net of last resort.

· Collective action. Effective forms of cooperation and collective action are essential for the millions of smallholders, pastoralists, fisher folk and farm workers to have their voices heard in key regional and national policy forums. They are also essential to enable producers’ associations and federations achieve economies of scale (meeting new market requirements (e.g. grades and standards) and interacting in local clusters of economic activity), access public services and manage common property resources.

10.5  Agri-food system dynamics and sustainability

A great deal of work on agricultural sustainability has focused on the capacity of food systems to absorb perturbations and still maintain their functions. In a resilient and robust agri-food system, disturbances have the potential to create opportunities for doing new things, for innovation and for new pathways of development. In a vulnerable system, even small disturbances may cause significant adverse social consequences especially for those who are most vulnerable. A stable and almost indefinitely resilient environment, where resource flows could be controlled and nature would return to a steady state when human stressors were removed. Such static, equilibrium-centred views, we argue, provide inadequate insight into the dynamic character of agri-food systems, particularly in an era of global economic and environmental change, where factors such as climate change, rapid land use shifts and uncertain political economic conditions in agricultural economies all impinge on the day-today realities of poorer producers and consumers. 

10.6 Orthodox equilibrium versus holistic dynamism

Much conventional agricultural science and policy does not seem to be able to explain, let alone respond to, complexity, diversity, uncertainty and non equilibrium states, although poor people who are dependent on agriculture for their livelihoods very often live in complex, diverse and risk-prone settings, with inherent seasonal instability. Vulnerability not only damages people’s welfare, it also reduces growth, both directly by destroying assets and indirectly as threats of shocks and stresses cause assets to be diverted assets from more productive activities to those that reduce risk and uncertainty.

Agricultural and resource management problems typically tend to be classic ‘systems’ problems, where aspects of systems behavior are both complex and unpredictable and where causes, while at times apparently simple, when finally understood are always multiple. These problems are often non-linear in nature, cross-scale in time and space and dynamic in character. In fact, they need to be understood as one system, with critical feedbacks across temporal and spatial scales. Thus, interdisciplinary and integrated modes of inquiry are needed for understanding and designing effective responses to human–environment interactions related to food and agriculture in a turbulent world.

Both producers and consumers are demanding integrated solutions that address these issues of uncertainty, diversity and complexity. Agricultural science often provides only limited assistance, largely because it includes not only conflicting voices – witness the debate on genetically modified (GM) crops or arguments over food production vs. population growth – but also conflicting modes of inquiry and criteria for establishing the trustworthiness of different lines of argument.

In particular, the philosophies of two streams of agricultural science are often in opposition. The tension between them is now evident in biology. One stream is represented by the paradigm of molecular biology and genetic engineering. This stream of science promises to provide not only health and economic benefits from agricultural biotechnology, but also an uncertain era of changing social values and consequences. This stream is a science of parts; that is an analysis of specific biophysical processes that affect survival, growth and distribution of target variables as if they were independent of each other and could be systematically controlled one at a time. It emerged from a tradition of experimental science, where a narrow enough focus is chosen to pose specific questions and empirical hypotheses, collect data and design critical tests for the rejection of falsified hypotheses. The goal is to narrow uncertainty to the point where acceptance of an argument among scientific peers is essentially unanimous. Thus, it is conservative and narrowly focused, and it achieves this by being fragmentary and incomplete. It provides individual building blocks of an edifice, but not the architectural design. This kind of approach to modern agricultural science, a science of the parts, may be suitable for certain types of conventional agricultural development but not for sustainable agriculture – if sustainable agriculture is defined more broadly to include a range of ecological, economic and social objectives, such as sustained reductions in chronic malnutrition, poverty and ecological harm.

By contrast, a holistic stream can be characterized as a science of integration; that is, by inter-disciplinarily and synthesis, by cross-sectoral and cross-scale research and analyses. It is represented, for example, by agro-ecology, conservation biology, landscape ecology and other systems approaches that include the analysis of (agri-food)-ecosystems, the interactions between multiple coexisting populations and landscapes, and more recently, the study of socio-ecological dynamics at different scales (and concerns about global environmental change, such as climate change). The applied forms of this stream have emerged regionally in new forms of integrated agricultural practice and natural resource and environmental management, where uncertainty and surprises become an essential part of an anticipated set of adaptive responses. They are fundamentally about blending disciplinary perspectives and combining historical, comparative and experimental approaches at scales appropriate to the issues. It is a stream of investigation that is fundamentally concerned with integrative modes of inquiry and multiple sources of evidence.

This stream has the most natural connection to related debates about systems dynamics in the social sciences that are in turn linked to questions of incertitude and its implications, moving beyond narrow, probabilistic notions of risk to a broader understanding of uncertainty, ambiguity – where different people or institutions circumscribe a problem from contrasting perspectives and ignorance, where we don’t know what we don’t know. These challenges require more nuanced, qualitative understandings of causality and change, attending to ethnographic understandings of place-specific processes, the particular dynamics of knowledge and power, and the social and political dimensions of institutions and governance 

The premise of this holistic stream is that in agricultural science, knowledge of the system we deal with is always incomplete and patchy. Surprises are inevitable and must be anticipated. They come about when causes and effects turn out to be sharply different from what was conceived, when behaviors are profoundly unexpected and when actions produce results different to those intended. Not only is our science almost inevitably incomplete, the system itself is a moving target, evolving because of the impact of management and the progressive expansion of the scale of human influences on the environment. In principle, therefore, evolving and dynamic agri-food systems and the societies with which they are linked involve incomplete know ability and partial predictability. What is needed, therefore, are policy-making processes that are fair; fair to people, fair to the environment and to future generations.

Thus, ‘sustainable development’ is also only partly knowable and predictable. How it develops will depend on decisions and actions that have yet to be taken, and requires processes of reflexive deliberation at the centre of analysis and action. And therein lies a key issue that we must address at the core of contemporary agricultural science and innovation. Dynamic and diverse agri-food systems require policies and actions that not only contribute to social objectives, like poverty reduction, but also achieve continually modified and enriched understandings of the evolving ecological, economic, social and political conditions and provide flexibility for adapting to surprises. Through this process, agricultural science, policy and management become inextricably linked, as diverse socio-technical systems are explored in multiple pathways to sustainability.

10.7 Drivers of change

The contemporary characteristics of agri-food systems

Agriculture is an important source of livelihoods in developing countries, providing ways of life for billions of people, many of them poor. The contribution of agriculture to livelihoods is evident from the fact that 70 percent of the world’s poor people, including the poorest of the poor, and 75 percent of the worlds malnourished live in rural areas, where most of them are involved in agriculture. The Millennium Development Goal of halving extreme poverty and hunger will not be met without reducing this rural poverty. Meeting this food security goal will be a major challenge. Yet rural poverty remains stubbornly high, even with rapid growth in the rest of the economy. Rural-urban income gaps tend to rise as non-agricultural growth accelerates, creating major social tensions as expectations for better lives remain unfulfilled for a majority of the rural people.

The predictions of food security outcomes have been a part of the policy discourse in agriculture at least since the Reverend Thomas Malthus wrote An Essay on the Principle of Population in 1798 (Malthus 2003). Over the past several decades, some neo-Malthusians or ‘catastrophists’ have expressed concern about the ability of agricultural production to keep pace with global food demands, whereas other ‘cornucopians’ have forecast that technological advances or expansions of cultivated area would boost production sufficiently to meet rising demands. Thus far, dire predictions of a global food security catastrophe have proved unfounded, in the sense that aggregate food supply has kept pace with population growth, although hundreds of millions remain hungry and malnourished. Nevertheless, despite the fact that food production per capita has been increasing globally, major distributional inequalities remain, linked primarily to poverty. Moreover, the productivity of major cereals appears to be reaching biological limits in some regions, despite heavy use of agrochemical inputs, and consequently production is now growing more slowly than in recent decades. Widespread and persistent hunger is a fundamental contradiction in today’s world when production and productivity in agriculture have grown faster than effective demand. 

Today, the system is becoming much more complex, starting with a firm’s involvement in (bio) technology, extending through agro-chemical inputs and production, and ending with highly processed food. Increasingly, these firms are developing a variety of different alliances with other players in the system, forming new food system ‘clusters’. As agriculture becomes more concentrated and integrated, these giant clusters are establishing an oligopsony – a market in which a small number of buyers exerts power over a large number of sellers – over large parts of the agri-food chain, enabling them to maximize profit while minimizing risk. As a result, the food system has begun to resemble an hourglass. At the bottom are millions of farmers and farm laborers producing the food and fibre, while at the top are billions of consumers, both rich and poor. At the narrow point in the middle are the dozen or so multinational corporations (the input suppliers, food processors and retailers) earning a profit from every transaction. Typically, goods are exchanged through closed contracts or intra firm transfers rather than open wholesale markets and even when they are exchanged in wholesale markets, prices may be well below the cost of production due to oversupply. Consequently, the ‘cost-price squeeze’ falls on the producers, who bear the bulk of the risk and share little, if any, of the rewards. Because agriculture has a larger tradable component than most sectors, it is profoundly affected by the trade environment and trade policy. Whereas overall trade barriers in industrial countries have declined significantly over the last decade, the remaining barriers are concentrated on agricultural products and labor-intensive manufactures in which developing countries have a comparative advantage. 

In some parts of the world, especially in Sub-Saharan Africa, rural areas are hard hit by the HIV/AIDS pandemic, which is disrupting the transfer of knowledge, destroying traditional land allocation systems, and dramatically changing the demographic composition of many rural communities. 

Global environmental change is increasing pressure on an already fragile natural resource base in complex, risk-prone environments that are the mainstay of rural livelihoods. Rising energy prices are driving massive investments in biofuels, which could increase the volatility of food prices with negative food security implications in some regions. 

Investments in science and technology have been shown to pay off most strongly for countries and regions with highly integrated technical and economic systems able to diffuse and apply results of new research.

Similar problems also affect agricultural R&D. Corporate R&D agendas understandably focus on potentially profitable sectors, which frequently do not include poor people. Only in the public and charitable sectors have agricultural R&D policies engaged with the needs of the rural poor.

Assumptions about the vulnerability and/or robustness and resilience of agricultural systems remain contested. Many studies predict that world food supplies may not necessarily be adversely affected by moderate climate change, but only by assuming farmers will take adequate steps to adapt to climate change and that in some regions additional CO2 will contribute positively to increased yields. Many developing countries are likely to fare badly, however, as climate change may result in unpredictable growing conditions, including more intense rainfall events between prolonged dry periods, as well as reduced or more variable water resources for irrigation in tropical environments. Increasing agricultural expansion into marginal lands and forests may in turn put these areas at greater risk of environmental degradation. Such conditions may promote pests and disease on crops and livestock and increase the incidence of vector-borne diseases in humans, as well as increase soil erosion and desertification. The HIV/AIDS pandemic is another relevant concern for the sustainability of agriculture. In addition to its direct health, economic and social impacts, the disease also affects food security and nutrition. Adult labor is often reduced or removed entirely from affected households, and those households then have less capacity to produce or buy food, as assets are often depleted for medical and/or funeral costs. The agricultural knowledge-base often deteriorates as individuals with farming experience and scientific knowledge succumb to the disease. Moreover, agri-food systems are changing in many ways as a result of the dynamic interactions of a range of environmental and socio-economic drivers, including global environmental change, agricultural intensification, concentration of production, vertical integration and coordination, industrialization, deregulation and economic liberalization and urbanization. 

10.8 Risk perception and safety in the food system 

Risk is an organic part of late modern society. It first derives from the disappearance of deterministic beliefs. With the disappearance of fate, all human action can in theory be calculated in terms of risk. For the ordinary man and woman, as well as the experts in different fields, it has become normal to think in terms of risk and risk calculation. The penetration of abstract systems of knowledge and the dynamic nature of knowledge imply that risk awareness influences the actions of virtually everybody. Furthermore, in the condition of late modernity, risks are of a particular kind: they are manufactured; they derive from the manipulation of nature by man, rather than from external forces. As a consequence, they push men and women to question themselves about the consequences of their actions, in a condition of reflexivity. 

As regards food, the most common risks in industrialized countries mainly concern contamination and adulteration of food with man-made substances, rather than deriving from natural calamities. Food may contain additives and agricultural products, such as chemical residuals, whose consequences may be unknown and devastating. Risks are amplified by the specialized, concentrated and transnational character of the food system. At a time of many food scandals and the diffusion of transgenic plants, knowing that a small (by industrial standards), but modern chicken firm sends to the market more than twenty million broilers per year, that soybean, as a component in the form of lecithin, enter into more than 60 percent of transformed food and that corn syrup is an ingredient of about three thousand food items, gives an idea of the difficulties that must be faced when seeking to keep under control a risk situation. A very efficacious description of the complexity of food system was recently given by a well-known Italian journalist, at the time of the dioxin chicken scandal: 

Transformation and distribution have such elusive dynamics that the same producers cannot probably control their content. The food chain is so fragmented and sophisticated (in both meanings) that the only possibility is to trust blindly the preceding link: the consumer hopes that the packaging man does not clean his nose during working time; the packaging man trusts that the chicken carcasses arrive resting on clean containers rather than hanging on red-hot mortar mixing machines; the deliveryman hopes that what he is delivering are legs well-shaped by exercise rather than doped by the farmer; the farmer hopes that the feedstuff producer does not oil the grain with the oil from his tractor; the feedstuff producer hopes that the grain is grown naturally, rather than heavily sprayed with pesticides and other chemicals. 

Besides the contingent situation of risks that create cyclical panic waves in late modern society there is, according to theorists of risk society, an institutionalized and structured environment of risks characterized by regular shifts of knowledge. That raises the necessity for the continuous, detailed monitoring of risk, as far as health is concerned. Risk profiles, delineated by the expert, are conveyed through the media to ordinary people. In response to the experts’ opinion, people try to change life styles, but these are not easy to change, linked as they are to many aspects of overall behavior. Furthermore, the experts may disagree between themselves or else their advice may change, following an advance or a revision of scientific theories. We have then, on one side, a continuous and structured reflection on the risk situations, and on the other, a continuous exchange between experts and ordinary people that generates anxiety and behavioral uncertainty. 

Institutionalized situations concern individual and collective risks alike: the life chances of the individual are directly linked to global capitalist economy. This is particularly evident from the debate that is accompanying the diffusion of biotechnologies in agriculture. While it is difficult to know the long-term consequences of the diffusion of transgenic plants on the environment and of transgenic food on people, many experts are quick to declare that they are safe. Other experts envisage problems such as the risk of toxicity, allergies and modification in people’s immune system, and the risks of biodiversity erosion and modification of ecological equilibrium for the environment. 

On one side, biotechnologies appear as the end point of genetic manipulation of nature, on the other, they make evident the common basis of life that makes man part of nature, linked to its destiny. Nature is socialized, while at the same time man cannot forget that his life is linked to other living beings. With the introduction of biotechnology and transgenic plants, the production of food emphasizes that the dichotomy, man - nature (society - nature), is not sustainable, and that food as well as the environment in which we live are interconnected.

10.9  International trade in agricultural commodities

To trade is to exchange – goods for goods, money for goods, and goods for money. International trade concerns the buying and selling of goods and services between countries, with prices usually denominated in an internationally tradable currency. International trade in goods and services, the financial flows that accompany it, and foreign direct investment are all growing rapidly.

Growing international flows of goods and capital require increasingly complex and flexible financial instruments. The way in which goods are produced and traded may embody social or environmental values. Trade sanctions may be used to exert pressure on another aspect of a country’s behavior. As countries compete to exploit the economic advantages of trade, governance mechanisms are needed to regulate these activities and resolve the conflicts, which inevitably arise, and to ensure that the weakest partners are not always the losers.

10.10 The gains from trade

Theoretical perspectives

The arguments for trade liberalization are strong, and typically inform policy advice to governments from international institutions. These arguments are premised on Ricardian “conventional” or “neo-classical” trade theory, and in particular the theory of comparative advantage using general equilibrium models. These deal with resource allocation in the whole economy under the stylized conditions of perfect competition.

The theory argues that differences in productivity and opportunity costs of production between countries form the underlying reasons why it is advantageous for countries to engage in trade. Many reasons explain why such differences occur. Climate is of obvious importance for agriculture as is the availability of extensive arable land and abundant water supply. The availability of other natural resources, such as large and easily accessible mineral deposits, and differential access to productive technologies give rise to varying labor productivities.

The Heckscher-Ohlin (H-O) theorem provides the most widely accepted explanation of the pattern of trade, based on countries’ differing factor endowments and the factor requirements of different kinds of goods.  The theory states that trade occurs because the cost of labor relative to that of capital is lower in the labor-abundant country, which means that the price ratio of labor-intensive goods to capital-intensive goods is lower in the labor-abundant country than in the capital-abundant country.

This provides a basis for comparative advantage and when trade begins each country exports commodities that use the relatively abundant factors and imports those that use scarce factors more intensively. This is the equivalent of exporting labor for capital, in the case of the labor-abundant country, but as factors are not mobile internationally, commodities have to move instead.

This model is sometimes referred to as the factor proportions or factor endowment model. An adequate non-technical representation of comparative advantage is that countries should produce those products that use relatively intensively the factors with which the country is relatively well endowed. A logical consequence of trade, therefore, is a process of eventual factor price equalization leading, for example, to real wages (as well as other factor prices) becoming the same across trading countries. It also implies that, other things being equal, the labor-abundant country exports labor-intensive goods, whilst the capital-abundant country exports capital-intensive goods. Arguably, this process could play an important role in poverty reduction in labor-abundant developing countries, by bidding up the price of labor and thus raising workers’ incomes.

Advocates of free trade also argue that, under competitive free market conditions (the stylized conditions of perfect competition) trade maximizes potential economic welfare internationally, by creating a situation where no country can be made better off without another being made worse off. It is a situation where those that gain from trade could fully compensate those that lose and still be better off: the total gain will be greater than the total loss. With free trade a point would be reached where more of each traded good is produced, such that everyone will gain if suitable redistribution is made.

There are a number of important qualifications to these predictions of the model, however, that must be held in mind. First, the consequences described are dependent on the assumption of competitive markets (a level playing field). In the absence of these, countries may be better off intervening to restrict free trade. Second, countries will not necessarily gain equally from trade: the relative gains will depend on the terms of trade. Thirdly, there are no mechanisms in place to ensure that losers in the world market will be compensated by those that benefit, so the gains remain potential. Fourthly, the issue of redistribution also applies within countries, where there will also be gainers and losers from trade. Finally, any comparative static solution described by the conventional theory assumes that all external costs are internalized, including environmental externalities, a subject of some contemporary debate. Although this theory is the basis of modern “orthodox” trade economics, this does not mean that it is accepted without questioning: there are gaps in the theory’s coverage and question marks over some of its predictions.

A large number of empirical studies have considered the extent to which the hypotheses of conventional theory are supported by empirical observation. These have usually tested the “factor proportion” prediction of the model by comparing the factor intensities of imports and exports. While empirical observations suggest that factor proportions alone cannot explain the pattern of international trade, the theory does seem to provide a partial explanation of trade flows between developing and industrialized countries. In addition, a variety of extensions to the model have been developed to take account of any empirical shortcomings, and to cater for such factors as externalities and the absence of perfect competition.

In sum, the conventional theory uses a simplified model of the world in order to generate a logically consistent theory of the effects of free trade liberalization. While the simplifications may be questioned, the theory has proven to have considerable analytical power, and to produce clear, testable predictions. For these reasons, it remains the dominant framework of analysis for the policy decisions of governments and international organizations.

Trade theory literature provides three main explanations for this apparent anomaly. First, the case of the “optimum tariff” shows that in certain circumstances a country can gain more from imposing a tariff than from free trade (assuming other countries do not retaliate). Such gains are at the expense of losses by trading partners (a zero-sum game, in other words). However, the optimum tariff argument mainly applies to large countries, which can use tariffs to influence their terms of trade in world markets. It does not generally inform developing countries’ portfolios of potential policies, unless they are part of a larger trading bloc.

A more interesting reason for protection is the infant industry perspective. Where an industry has large economies of scale, firms may need protection to allow them time to grow before competing head-on with more established firms overseas. This assumes that an underlying comparative advantage in the particular product exists. This remains an important justification of protectionism in developing countries, especially for manufacturing industries. It may equally concern the food and agriculture sector where the argument can be applied to primary processing industries, in the context of a development strategy involving an export shift from raw-materials to processed products.

A final explanation concerns political imperatives, including the influence of groups which gain from protection, and the importance of revenue from border measures for developing country governments, where other tax bases are not strong. While the latter may be a short-term expedient that is difficult, in some cases, to substitute for without reducing government spending or increasing borrowing, the importance of non-trade concerns such as food security and rural viability are often put forward as powerful imperatives for protecting domestic agriculture.

The political economy of trade policy, suggests that the glaring gap between theory (of gains from free trade) and reality (of widespread protectionism) can be largely explained by the political and economic forces that come into play when the assumptions of perfect competition and frictionless exchange do not hold. In other words, where there is not a level playing field.

10.11 Factors which influence agricultural trade

Global trade liberalization

‘‘Globalisation is the process of integration in product markets and financial markets’’. Globalization at the present time is being spurred by growing trends towards reduced trade barriers, integration in world financial markets, and advances in telecommunications and information technology (IT) which facilitate trade and investment decisions and transactions – even at a distance. This type of trade can only occur where there is policy conducive to trade (both in exporting and importing countries), and where technology advances permit the rapid exchange of information, goods and finance.

The main impediments for trade in many developing countries are: 1) inadequate physical infrastructure; 2) lack of know-how and capital; and 3) weak institutional framework.

Table2: main constraints for agricultural trade 

INADEQUATE PHYSICAL INFRASTRUCTURE

· Poor road infrastructure

· Increased cost of transportation

· Works as a market barrier

· Delays in transport

· Decreased size and profitability of the market

· Inadequate storage

· Loss of perishable goods

· Increased risk for traders

· Poor market infrastructure

· Health problems for traders and consumers

LACK OF KNOW-HOW AND CAPITAL

· Lack of market orientation (producers)

· Lack of business skills (traders)

· Difficulties in managing and obtaining loans to increase working capital

· Micro credit schemes poorly run or under-funded

· Problems with repayment and high interest rates

· Difficulty in expanding business due to lack of capital

=> Risk aversion

WEAK INSTITUTIONAL FRAMEWORK

· Weak institutions to represent farmers at the free market

· Poor institutional capacity to foster organisation of farmers and traders

· Weak legal framework to enforce contracts

· Long supply chains between known parties

· Increased cost of trading

· Lack of standard measurement and quality

· Lack of market information

· Corruption

10.12  How agricultural trade affects poor people’s livelihoods

Agricultural trade has the potential to have an impact on poverty in a number of ways.  These are 

· Most of the world’s poor live in rural areas

· Agriculture is a key source of income and consumption in rural areas

· Agricultural growth stimulates growth in other sectors

·  Agricultural trade provides a source of growth

Although the developing countries are experiencing rapid growth in urban populations, the majority of populations still live in rural areas. Urbanization has led to growing urban poverty, but the majority of the country’s poor are still rural. Most are smallholders whose livelihoods depend on diverse activities in agriculture and the rural non-farm sector (including mining in some countries), and remittance income. Agriculture plays a pivotal role in the livelihoods of poor rural populations.

· Whilst a thriving rural non-farm sector may be desirable, most studies indicate that growth in the agricultural sector is the key to its development. Even in urban areas, agro-processing based on locally produced raw materials is one of the few feasible options for industrialization. Yet low incomes and poorly developed undiversified economies do not provide remunerative domestic markets for agricultural commodities and manufactures. In the short- to medium term, this crucial missing link can only be provided by export markets. 

· The agricultural sector is therefore important to poor people as a source of income and food, whether own-production or purchased (many poor people, even in rural areas, are net purchasers of food). Cash crops for export may provide a source of income, just as cheap imports of rice and wheat products may be important staples for the poor, particularly in large coastal cities.

The multi-dimensional nature of poverty is increasingly acknowledged – a concept that goes beyond the absence of sufficient monetary income. Poverty may be characterized by:

· lack of employment opportunities;

·  lack of access to education, health services and economic assets such as land and credit;

·  food insecurity and malnutrition;

·  lack of proper shelter;

·  physical isolation in isolated areas; and

·  vulnerability to external shocks and disease

Whilst agricultural trade may not have a direct impact on all these aspects, the key economic role of the agricultural sector cannot be denied. The challenge is to foster agricultural trade and development that enables poor people to participate in the benefits.

Learning activities

10.13  Agricultural trade liberalization and developing countries

If international trade is undertaken without coercion people benefit on both sides of the transaction, otherwise trade would not occur. 

In addition to the narrow commercial motives of individuals, firms and government agencies, some broader economic effects occur as trade develops. ... International trade allows consumers access to a bigger and more diverse bundle of goods and services at lower overall prices than does isolation. Differences between domestic and international prices indicate a profitable opportunity to transform domestic goods into foreign goods via exchange. 

National differences in opportunity costs of production determine which goods are exported and which are imported. Thus trade can have a huge impact on a country’s economic structure.  Generally trade is better for a nation’s economy than no trade though it may not be beneficial to all individuals within an economy. International trade can cause economic adjustments that are painful to some people even though the country benefits as a whole.

The drive towards trade liberalization in developing countries;  

· does international trade liberalization in agriculture benefit poor countries?

· does liberalized trade stimulate growth in the agricultural sector, and have a positive impact on poverty, livelihoods, gender, and the environment?

· is there coherence between trade and development policies within in the countries?

10.14  Trade liberalization by developing countries

On the assumption that developing countries are individually small, orthodox theory leads to the expectation of efficiency gains from their own liberalization. The main departure from theory may be that the adjustment process would be slower and therefore adjustment costs higher in countries primarily dependent on agriculture. The ability of other sectors to absorb workers released by such liberalization may be limited in the short-run, a limitation that would be compounded if there are unemployed resources elsewhere in the economy. This is a strong argument for adjustment assistance, which should, nevertheless, be temporary. This is because eventual adjustment is essential if liberalization is to produce efficiency gains. 

Some countries also impose restrictions on exports. Export taxes are a major source of government revenue, and one of the few that can be easily collected. It should also be remembered that export taxes can be used as an instrument for keeping domestic food prices relatively low, and in these circumstances their removal could have a negative impact on food security. Finally, following second best arguments, it may in the interests of a country exporting raw materials, to tax its exports when its processed exports in turn face tariff barriers. Exports do not affect food security adversely even if the objective is self-sufficiency rather than self-reliance. In all likelihood, they will enhance food security by increasing the country’s ability to import food items it does not produce in adequate quantity.

10.15  Trade liberalization and food security in developing countries

Developing countries face a number of risks associated with trade. Perhaps the best known is declining terms of trade, as the world prices of the primary commodities they export tend to fall over time relative to the price of the manufactures they import. A related problem is the volatility of world prices for the primary (especially agricultural) commodities they export. Furthermore, these prices are determined in markets beyond the influence of individual poor countries and typically affected by factors beyond their control. Related to this are supply side risks, especially the sensitivity of output to climatic variability. Droughts and excess rain creating flooding can cause serious damage to agricultural output.

A new type of risk is emerging in the face of increasingly integrated global markets (one facet of globalization). This can be represented by distinguishing comparative from competitive advantage. Comparative advantage captures the potential provided by a county’s resource endowment to derive gains from trade. Competitive advantage considers why certain producers, in particular multinational firms, are able to exploit the rents from comparative advantage. Trade in agricultural commodities is dominated by large, typically multinational, companies that are present in all or critical stages of the commodity chain. At one extreme is contract farming where corporations control production, at the other are supermarkets that control purchasing, and often multinationals control the distribution chain between production and final sale. The risk arises because small producers, and even some large producers in small countries, are the weakest link in the chain.

In addition, most developing countries are price-takers in the majority of international markets in which their national’s trade, but their activities are concentrated in a small number of markets. They cannot influence world market prices (mainly because of the small relative size of their market contribution), but at the same time are severely affected by changes in world market prices, especially when these changes are dramatic or unexpected. A related issue here is the increasing tendency for large multi-national companies to capture the benefits of comparative advantage by virtue of their monotony position.

The distributional impact of trade reform can also be a critical issue in poor countries. The impact of trade liberalization on poorer groups within society may well be lost if only the aggregate implications are considered.

There are two different approaches to problems regarding the relationship between trade, specifically imports of food, and food security. The first is to argue that it is unimportant that a country be able to grow the food it needs, all that is necessary is that it should able to acquire the food it needs, i.e. to export goods to earn enough to pay for food imports. This has been defined above as self-reliance. Others argue that countries should be self-sufficient so that they meet their food needs fully from domestic production. This may imply supporting, if not protecting, farmers. Not all countries can expect to be self-sufficient in food. Some countries may not even be able to be self-reliant, if they have very limited export opportunities and high food needs relative to local production (e.g. many small island economies). Thus, governments should not begin by choosing a strategy of self-sufficiency or self-reliance. Rather, they should start by establishing an efficient (undistorted) agriculture sector and identify the extent to which this meets food needs.

Many developing countries start with a bias against agriculture, so agriculture sector reform complemented by trade reform will be necessary. Agriculture sector reforms are intended to increase productivity. In general, these will increase farm incomes or profit margins, and allow prices (especially of foods) to be reduced (at least in real terms). In this sense, agriculture sector reforms confer widespread benefits. Trade reform has mixed benefits. Import liberalization (easier access at lower prices) benefits those using imported inputs. This may include producers - farmers using imported fertilizer - or consumers (e.g. lower prices for food). However, it increases competition against those competing with imports, and this may include food producers. Commercial farmers, for example, may benefit from cheaper imported inputs but face increased competition from cheaper food. Measures that favor exporters are generally beneficial, but from the self-sufficiency perspective a problem arises if farmers substitute from food to cash crops. However, if the cash crops earn the revenue to import food, it is consistent with self-reliance. Assuming that appropriate reforms have been implemented so that policies are not biased against agriculture, countries can find themselves in a number of situations. Four cases are presented here.

· Some countries with efficient agricultural producers will be net food exporters. Food security will not be an issue, but they will be concerned with open access to foreign markets.

· Some countries will be naturally self-sufficient. At prevailing domestic prices, which should be equivalent to true world prices, domestic producers are capable of meeting local food needs at least in normal years. In good years they could export food, or stock food as insurance against a bad year.

· Some countries will not be self-sufficient, but will have export earnings that allow them to meet food import needs, i.e. they are self-reliant. They may be exposed to risk if they are export-dependent on primary commodities. Therefore, it is preferable that export earnings are from a diversified, especially manufacturing, portfolio.

· Some countries will be naturally food insecure. Strictly speaking, it is only in respect of such countries that the issue of an active food security policy arises. A costly option is to provide subsidies to farmers, and this may not be viable. A number of countries are likely to remain dependent on food aid, or aid that can be used to finance food imports.

An important issue to address in the context of food security is whether imports are at true world prices or are in fact subsidized. The policies of many developed countries (and some developing countries) ensure that many temperate foods are sold on world markets at subsidized prices. Although this is a benefit to net food importers, it represents a clear disadvantage to developing countries that are aiming for self-sufficiency. If they permit food imports tariff-free, this amounts to unfair competition against domestic producers. In cases where subsidized imports compete with local production, it could be appropriate to levy a tariff equivalent to the subsidy. In fact, the distortion in world prices is, in many cases, substantially due to the massive transfers to agriculture and very high import tariffs in many developed countries, the combination of which has a much greater distortional effect on world prices than export subsidies.

It would be wrong to preclude this policy option (anti-dumping duties are a similar response, but are administratively more complex). This would be preferable, on efficiency and cost grounds, to direct subsidies to local farmers. Often, however, imports do not compete with local products, because of product differentiation and/or market segmentation. The best solution is to ensure there are minimal, or no, biases against agriculture domestically. Once this is ensured, one can then assess if imports are indeed subsidized and if they compete with local products. A countervailing tariff is justifiable if the answer to both is yes.

The very poorest countries are typically predominantly rural. The combined effects of changes in prices and domestic policies will affect farmers in different ways, depending on how the relative margins on the crops they produce are affected. One possibility is that relative incentives to agricultural producers will alter in favor of food crops, especially if urban food subsidies are removed (as these are often engineered by reducing the price paid to farmers). Supply response should lead to an increase in output, and a corresponding increase in farm incomes (as farmers shift to more profitable crops). There should be a positive direct effect on rural employment, although this may require an increase in aggregate output. This depends on how mobile factors are within agriculture, but in general both land and labor should be quite mobile between crops. Agricultural reforms that improve factor mobility (such as improved access to credit and functioning markets for land) or productivity can play an important role here.

These effects relate to substitution possibilities between crops (a crucial feature of supply response). The effect on aggregate output is less clear, and depends crucially on the scope for adopting new technologies. A benign scenario would assume farmers can gain access to new technology, increase yields and profitability, and so increase food output and exports, whilst allowing lower domestic food prices. If the real price of food were reduced, both rural and urban poverty could be reduced. A less optimistic scenario would be where farmers’ ability to increase yields and profitability were constrained. If increased output (or increased import competition) reduced food prices, less efficient farmers may suffer from reduced real incomes. The overall impact is impossible to predict, as it depends on features specific to the farmers and country in question, in particular the pattern of production and the severity of constraints to substitution and expanding yields. Nevertheless, if agriculture sector reforms are implemented, the potential impact of trade liberalization on farmers is beneficial.

Thus, a number of steps are necessary to evaluate the link between trade policy and food security, and such an evaluation needs to be specific to the country. First, one should account for any policies that discriminate against domestic agriculture relative to other sectors, and where appropriate these biases should be reduced or eliminated. Second, having done this one can classify the country under one of the types listed above. Countries that are net exporters or naturally self-sufficient can expect to benefit from trade liberalization. Countries that are inherently food insecure will need some assistance, and will face increased import costs if multilateral liberalization leads to higher food prices. Some countries will be borderline self-sufficient, and these are the most likely to be adversely affected by subsidized imports (and should be permitted to take countervailing actions). Finally, some countries may be borderline self-reliant, if export earnings are volatile.

10.16  Trade policy and developing countries

Trade theory tells us those developing countries, since they tend to be endowed with land, labor and natural resources (rather than with capital and technology), should have a comparative advantage in agriculture. At the same time, the conventional view among trade economists at least, has been that the policy bias against agriculture in developing countries has often been severe. Trade policies, by protecting manufacturing and taxing (implicitly or explicitly) agriculture, have contributed to this distortion. Misguided agricultural, fiscal and investment policies have also contributed to the bias. Consequently, it is argued, trade reforms alone will be insufficient to remove this bias against agriculture.

It follows that even if a government wishes to support and promote certain sectors, restrictive or protectionist trade policies may not be the optimal way to achieve such aims. Protection of a sector, typically manufacturing, through trade barriers increases prices of the output of that sector and increases profits of producers, by conferring rents rather than encouraging efficiency. Resources are allocated to the protected sector but evaluated according to world relative prices; these “importables” sectors are less efficient than “exportables” sectors. In other words, protection encourages the allocation of resources into sectors in which a country does not have a comparative advantage. Of course, this perspective ignores the “fallacy of composition” argument and the evidence that many developing countries (especially those exporting to world beverage markets) suffered from lower export earnings as a result of reducing agricultural export taxes: world supply increased and commodity prices fell.

In many developing countries, according to this view, protection has encouraged excess resources into inefficient manufacturing and insufficient resources into potentially efficient agriculture. This bias is exacerbated by policies that tax and discriminate against agriculture. Furthermore, protection reduces the quantity and variety of imports and increases the price of importable, therefore reducing consumer welfare. Tariffs and non-tariff barriers also encourage unproductive activities (rent-seeking), tax avoidance and evasion. These also contribute to inefficiency in the economy.

Assuming that a country initially has relatively high levels of protection, a satisfactory definition of trade liberalization is any set of reforms that reduces the bias against the production of exportable. The objective is to bring relative prices for importable and exportable in a country closer to relative world prices for the relevant commodities. While this argument only holds if world prices are good indicators of comparative advantage, frequently this is not the case. However, the theoretical logic is explored further, making this rather heroic assumption.

Import liberalization - the removal of quantitative restrictions, reduction and simplification of tariffs - contributes by reducing the price of importable. This confers two types of general benefit.

· First, it promotes greater efficiency as it encourages the reallocation of domestic resources, away from relatively inefficient production of importable towards increased production of exportable. Export promotion may be required to ensure investment in and expansion of the exportable sector (so that agents respond to the altered relative incentives).

· Second, it reduces the price and increases the variety of imported goods available to consumers. In this way trade expands the consumption possibilities of a country.

Not all countries will benefit equally, however, and some countries may not benefit at all while, at least in the short-run, liberalization is likely to impose costs on some developing countries. The import-substituting producers that are most inefficient or are unable to increase efficiency will be unable to compete with imports and may close down. Export production may not increase fast enough to absorb resources released. Although this applies for the whole economy, consideration is restricted to the agriculture sector.

10.17  The impact of trade liberalization in developing countries

As has been demonstrated above, the arguments that openness to trade contributes to economic growth and that this can, in turn, be beneficial for poverty reduction and food security, are well grounded in conventional economic theory and have been supported by a number of empirical studies. However, some commentators caution that in studying the correlation between more trade and higher economic growth, researchers need to be careful about implying causality.

At the same time, however, the potential gains from trade liberalization are not guaranteed and will not necessarily be reflected in improved food security status of all groups within society. In particular, there are likely to be significant differences between the impacts on small scale and commercial farmers, rural non-farm producers and urban consumers both within and across countries. These need to be considered in identifying the food security implications of trade liberalization.

The apparent lack of success in stimulating development in many rural economies following economic and trade policy reform programmes has resulted in a wide-ranging debate that has recently broadened to consider the impact of not only domestic structural adjustment programmes, but also of globalization forces, including the global trade reform agenda.

A recent World Bank report reviews the evidence as to whether globalization supports poverty reduction and concludes that whilst a category of “new globalizers” are benefiting from greater integration into the world economy, a significant group are becoming more marginalized. The degree of openness to trade has been proposed as one potential reason for this divergence. 

There is no convincing evidence that trade liberalization is predictably associated with subsequent economic growth and that studies that suggest that there is evidence are “misattributing macroeconomic phenomena to trade policy”. The only systematic relationship is that countries reduce barriers as they get richer, concluding that initial economic growth was generated when trade was protected.

A similar standpoint is argues that liberalization has resulted in growth in imports exceeding growth in exports, and that this increased exposure to imports is associated with a reduction in domestic productive capacity and in the purchasing power of consumers. The authors also suggest that an absence of domestic market reform can result in reduced competitive advantage as trade reform proceeds, because the costs of production increase relative to those in countries that have successfully implemented domestic reform programmes. This may be reflected in trade patterns.

Whilst theory may suggest that the liberalization of trade policies will result in net benefits to the liberalizing country, and whilst there may be a growing collection of empirical studies to support the theory, it is also clear from the preceding discussion that the benefits of liberalization will not necessarily be achieved, and even where they are, some groups of individuals within some countries are likely to be disadvantaged. The trade liberalization aids economic growth, it “may have some adverse consequences for some - including some poor people - that should be avoided or ameliorated to the greatest extent possible”. He suggests that rather than using this as a reason for resisting reform, it should “stimulate the search for complementary policies to minimize adverse consequences and reduce the hurt that they cause”.

It is clear that there is no clear consensus that liberalization results in economic growth, despite a number of major research programmes investigating this relationship. It is therefore important to understand the types of reform that have had the greatest impact on economic growth in each country.

10.18  Summary

Agro-food system derives from the large number of elements in which varieties of domains and social subjects involved: family, state, market, and all the productive sectors - agriculture, industry and the tertiary sector. Elements and system structure change in time and space. Each system is defined in relation to a dominant production system and a consumption model that is consistent with it, although the shift from one system to the other does not imply the complete disappearance of the preceding one. The persistence of different models makes more complex, and thus difficult to interpret, food system in late modern societies.

The relationship between trade policy and food security is not a simple matter. As a general principle, if domestic policy towards agriculture provides adequate support and incentives for farmers, trade barriers should not be used as an instrument of protection. If rich countries subsidize food exports, the presumption should be that this is good for consumers in food importing countries. The poor in particular can benefit from lower food prices. One needs to assess carefully if imports actually represent unfair competition with domestic producers. Often, independently of the price of imports, domestic production is insufficient to meet demand. 

Learning activities

1. Define the agro-food system!

2. Explain evolution agricultural food system!

3. List the elements of food systems!

4. Discuss peculiar characteristics of agricultural products as compared to industrial and service products! 

5. Explain Orthodox equilibrium versus holistic dynamism of agro-food system!

6. Can you explain the risks in agricultural activities from your experience?

7. Agricultural activities in general considered as a “risky business”. Can you explain this from different theoretical prospective?

8. Explain the gains of trade for African countries in trade with developed countries!

9. Describe the factors that influence agricultural trade in Africa!

10. Discuss on how agricultural trade affects poor peoples’ livelihoods!

11. What is trade liberalization? Explain its opportunities and treats for developing countries!

12. Can you explain the trade policy of your country!

13. Can you mention some of international trade constraints of African countries?
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Case study

Topic Eleven

11.0 Overview of development goals and plans of agriculture for member countries of organizations and their status of innovation systems in Sub-Saharan Africa

Introduction

Although Africa has made significant strides poverty and hunger persist. The African Union (AU) estimates that 27 percent of Africans are under-nourished, representing a 2 percent decline since 1995. FAO (2004) reported that many sub-regions of Africa had made remarkable progress in reducing hunger, except in the Central African region, where the number of under-nourished people increased to 56% against 36% in the early 1990s. Consequently, the estimated absolute number has risen from 176 million to 210 million; since Africa’s total population has increased from 589 million to 764 million over the same period.

 The challenge has been food security which has remained unattainable for many African countries. The major bottlenecks in sustainable food security have been an increasing population, poverty,  resurgent conflicts and political upheavals, poor infrastructure, the HIV/AIDS pandemic and other debilitating diseases such as malaria, high external debts, soil degradation, increasing water scarcity and poor water use management, desertification  and climate change. 

Threats of food insecurity to overall Africa’s development is that the hungry are the poorest of the poor, and hence reducing hunger must be among the first steps towards the achievement of the Millennium Development Goal to halve poverty by 2015. The presence of very large numbers of poor and hungry people, marginalized from the work force and from markets, not only acts as a brake on economic growth and development but, if not addressed provides a breeding ground for social instability and conflict. 


Learning Outcomes

· Understanding the strategies member countries are undertaking to address the food insecurity problem

· Understand how African governments are collaborating among themselves and with other international organizations to achieve economic growth, food security and reduce poverty

· Understand the technological advances being put in place to revitalize agriculture in Sub Saharan Africa
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11.1 Strategies to address the problems

· It will not be possible to attain high rates of economic growth in Africa as long as hunger still persists.

· To address poverty reduction and enable the continent to achieve the Millennium Development Goals (MDGs) by 2015, elimination of hunger should constitute one of the key development goals in Africa. 

· To initiate and promote policies and strategies for developing Africa’s agriculture and the livelihood of its people, the member states and government should come together to achieve a broad-based agriculture led economic growth. 

· There are a number of strategies being developed and tried to achieve these. They include: NEPADs Comprehensive Africa Agriculture Development Programme (CAADP) that has developed a guide for African states towards achieving a broad-based agriculture-led economic growth. 

· The AU Commission’s Department of Rural Economy and Agriculture’s (DREA) Strategic Plan of Action aims to initiate and promote policies and strategies for developing Africa’s agriculture and the livelihoods of its people within this common CAADP framework. 


The CAADP framework

· There has been decreasing investment in the agriculture sector by African countries over the last 20 years. This is because it was felt that agriculture had failed to deliver economically, so most investment went to education and health.

·  However, since 2001, the situation changed and African leaders and their development partners have again recognized the importance of agricultural development to achieving sustainable economic growth, food security and poverty reduction. 

The CAADP has four priorities (pillars) for investment and action. These include:

· Pillar 1: Extending the area under sustainable land management and reliable water control systems, such as increasing access to irrigation. 

· Pillar II: Increasing market access through improved rural infrastructure and other trade-related interventions 

· Pillar III: Increasing food supply and reducing hunger across the region by increasing smallholder farm productivity and improving responses to food emergency crises 

· Pillar IV: Improving agricultural research, greater dissemination of appropriate technologies through improved technology delivery systems and increased support to farmers to adopt these 

Agreed

· That Africa approaches the inter-linked problems of hunger and poverty using a “multi-track” approach. This entails improving agricultural productivity and increasing incomes derived from rural livelihoods and putting in place policies and institutions aimed at empowering farmers, pastoralists and fishermen to enable them get out of the poverty trap. 

· Using the CAADP pillars, it may be possible to increase food supply while at the same time reducing poverty, through a pragmatic partnership between the public and the private sectors, as well as the public and the producers. 

· That since Africa is susceptible to drought, governments are advised to increase their investment in irrigation to enable farmers to improve their capacity to harvest water and expand their land under irrigated agriculture. 

· Agricultural productivity in Africa has also been hampered by low use of such inputs as fertilizer. Average fertilizer application in the continent has declined from around 35 Kg/ha during the 1980s, to the current approximate 26 Kg/ha. This has been caused by a general rise in unit input costs and inadequate credit services for the rural poor producers. 

· In science, technology and innovations, Africa has lagged behind because of weak agricultural research for development (RD), coupled with the general fragmentation of the innovation system. This has resulted in low agricultural yields in Africa.

·  Therefore, CAADP’s Pillar IV calls for increased investment in agricultural research, technology development and dissemination. Already, there are signs of success in some sectors, such as cassava and rice. 

It is also noted that Africa needs a good road and transport network to increase agriculture productivity. 

· Poor infrastructure in rural areas in Africa reduces farmers’ access to markets and agricultural inputs, such as fertilizers; as well as movement of food from surplus to deficit areas. 

· Improving transport between cities and rural areas will help farmers benefit from new technologies and improved access to agricultural inputs as well as increase their incomes if they are able to sell their crops at market. 

Is CAADP a solution for food security in Sub-Saharan Africa?

· CAADP is an African-conceived and owned vision for economic growth and poverty reduction and has the backing of African leaders. 

· No previous development efforts in sub-Saharan Africa have had this level of political endorsement and a continent-wide focus. 

· CAADP tackles few completely new issues but provides the first comprehensive and credible effort to address them all in an integrated and effective process. Underlying the operationalization of the CAADP is the need for partnership at all levels.

· With partners such as farmer’s organizations, national and international agri-business operators, and the Regional Economic Communities, CAADP can coordinate African governments and help ensure there is coherence and coordinated action on key regional policies such as trade, food safety standards and the control of transboundary pests and diseases. 

11.2 New pathways to build capacity for development oriented agricultural research and 

innovation

There is need to establish operational National Agricultural Research Systems in Sub-Saharan Africa (NARS)

· These NARS need to evolve into Agricultural Innovation Systems to remain relevant in the face of the growing complexity of the issues they need to address. 

· Initiatives to revitalize or modernize agriculture emphasize the importance of the capacity to access, generate and use new knowledge to promote market access for poor smallholder farmers, value adding, and chain development in increasingly globalizing competitive markets and to address critical issues in the management of natural resources. 

· This calls for equally revitalized research and development institutes and higher education institutions

· The Association for Strengthening Agricultural Research in East and Central Africa (ASARECA) is a non-political organization of the national agricultural research systems (NARS) of ten countries: Burundi, the Democratic Republic of Congo (DRC), Eritrea, Ethiopia, Kenya, Madagascar, Rwanda, Sudan, Tanzania and Uganda. 

· ASARECA is getting support from other organizations like soil and water management network (SWMnet) to generate wealth by coordinating efforts of ASARECA to support effective utilization of land and water resources in profitable crop, livestock and other natural based enterprises.

· The national research management (NRM) research strategy of ASARECA focuses on Research and Development of Technologies for Management of Soil, Water, Vegetative, and Livestock Resources for Economic Growth and Sustainability of the Agricultural Base. The NRM strategy identifies eight main themes which are linked to the CCF Intermediate Results (IRs).

· ASARECA also is a key player in the implementation of CAADP. Among the actions identified for eastern and central Africa (ECA), SWMnet is to provide sub-regional networking platform for the projects on: private sector in small-scale land and water management systems; policy advocacy and investments; creating innovations in INRM through south-south partnerships; and increased investments in rain-fed systems.

11.3 Partnerships, platforms and coalitions in agricultural innovation: New modalities to     accelerate technological change, productivity growth and an end to hunger 

· There is need for new perspectives for pro-poor agricultural development based on research and development and the application of new technologies in the development of agriculture (IFPRI).

· This calls for collective approach in joint planning and execution of activities by the different organizations to achieve agreed upon objectives

· Innovation partnership platforms include;

1. Collective intelligence, or the recognition that technological transformations in developing country agriculture are no longer driven by a single actor in the innovation system, but rather by a multiplicity of actors, most significantly 

2. Knowledge drivers, or the recognition that the generation and application of knowledge are becoming more important than natural resource endowments in determining economic growth in developing countries, and especially that countries can develop knowledge-based comparative advantages in the absence of natural resources.

3. Interconnectedness, or the growing awareness that researchers, policymakers, farmers, investors, and entrepreneurs interact more frequently in processes of agricultural innovation, at both the local and global levels, often building informal coalitions that are the key  components of knowledge sharing.

4. Accelerative change, or the reality that positive and negative change in developing-country agriculture are occurring at a far more rapid pace than ever before, creating uncertainty as a result of often highly unpredictable outcomes.

These features suggest both opportunities and risks for the process of innovation.
· One way of managing and mitigating such risks is to increase the availability of knowledge and information necessary to the innovation process. 

· Partnerships can address these risks by bringing together organizations that possess vital knowledge and information, such as public research organizations; universities; private businesses; entrepreneurs; investors; public, private, and civil society providers of extension and advisory services; nongovernmental organizations; and community-based organizations.

·  Examples include “research-for-development” projects that strengthen the production and marketing of crops cultivated by smallholders by connecting them with researchers, entrepreneurs, and other key actors.

·  Finally, what is needed most to complete this cycle of virtuous innovation is new approaches of bringing farmers and markets together. This is being initiated by; Eastern Africa Grain Council (EAGC), Ethiopian Commodity Exchange (ECX) and Networks consisting of policymakers, researchers, farmers’ organizations, and entrepreneurs. Examples include the African Network for Agriculture, Agroforestry and Natural Resource Education (ANAFE), Sustainable Food Security in Central West Africa (SADAOC), the Regional Universities Forum for Capacity Building in Agriculture (RUFORUM).
See case study 2     

The other approaches that are being tried include;

1. Innovation system approach to agricultural development: 

(Case study of Nigeria (Policy implications))

2. Adoption of the innovation systems approach
3. Study on how national policies encourage or impede agribusiness innovation

4. Farmers’ organizations and agricultural innovation (Case study of Benin, Rwanda and Tanzania)

5. Stakeholder-driven funding mechanisms for agricultural innovation (cases from SSA)

6. Harnessing local and outside’ knowledge (Experiences of multi-stakeholder partnership in Ethiopia)

7. Analyzing the Agricultural Science Technology and Innovation (ASTI) sytems in ACP countries. The research project was to build ACP capacity to better understand the strengths and weaknesses of the local science, technology and innovation system in the agricultural sector. 
8. Building social capital for agricultural innovation (Farmer groups in SSA)

9. Bovine vaccine development in East Africa (An innovation systems perspective) 

            This paper argues that far from compromising scientific research, the adoption of an 

            innovation systems approach should actually add value to such research in both a 

            cognitive and an applications sense. And in so doing, the role and purpose of   

            international bodies like the International Livestock Research Institute (ILRI) can be  

            enhanced and be expanded 

10. Partnerships for building Science and Technology capacity in Africa

11. African Science, Technology and innovation indicators (ASTII) (manuals)

12. Designing a policy-relevant innovation survey for NEPAD 


Summary

Hunger still persists in Africa. Investment in agriculture had reduced due to non performance of the industry. However, there is new realization that without dealing with hunger, other development components may not take off as envisaged in the UN millennium development goals to reduce poverty by half by 2015. Large numbers of poor and hungry people may breed social instability and conflict. Member states of organizations of sub-Saharan Africa have realized this fact and have agreed to work together and with other development partners to address the food insecurity and poverty. To do this, they have laid strategies and other technical practices and advances assisted by development partners to revitalize agriculture in SSA.  

Learning Exercise

Does your country have any strategic plan about the revitalization of agriculture? Site and critically analyze the relevance of the strategy and compare with the NEPAD’s CAADP framework.

Further reading 

· Status of Food Security and Prospects for Agricultural Development in Africa, African Union: Addis Ababa, 2006 

· Looking Ahead: Long term Prospects for Africa’s Agricultural Development and Food Security, IFPRI 2020 Discussion Paper 41, International Food Policy Research Institute: Washington by Mark W. Rosegrant, Sarah A.Cline, Weibo Li, Timothy B. Sulser and Rowena A. Valmonte-Santos, August 2005 

· Official Development Assistance to Agriculture, UK Department for International Development Working Paper, 2004 

· Comprehensive Africa Agriculture Development Programme, New Partnership For Africa's Development (NEPAD), November 2002 

· Mkandawire R,M. and K. Albright. 2006. Achieving Food Security: What next for Sub-Saharan Africa? id21 insight 

· UNDP 2006

Links: 

· http://knowledge.cta.int/ 

· ACP/Documents/innovation systems/Demands…

· www.dossiers
· http:// www.caadp.net/pillar-4.php 

· http://www.caadp.net/library-pillar-3-documents.php  

· http:// www.caadp.net/pillar-1.php
· http:// www.caadp.net/pillar-2.php
· http:// www.caadp.net/library-pillar-4-documents.php
· http:// www.caadp.net/library-pillar-2-documents.php
· http:// www.caadp.net/library-pillar-1-documents.php
· http://www.NEPAD.SAADP.net/community (Overall) 
Case study 1

 (An Example of development goals and plans for member countries of SSA) 

The Kenya Vision 2030

Kenya Vision 2030 is the new country’s development blueprint covering the period 2008 to 2030. It aims at making Kenya a newly industrializing, “middle income country providing high quality life for all its citizens by the year 2030”. The Vision has been developed through an all-inclusive stakeholder consultative process, involving Kenyans from all parts of the country. The vision is based on three “pillars” namely; the economic pillar, the social pillar and the political pillar. This vision’s programme plan comes after the successful implementation of the Economic Recovery Strategy for Wealth and Employment Creation (ERS) which has seen the country’s economy back on the path to rapid growth since 2002, when GDP was at 0.6% rising to 6.1% in 2006. The economic pillar aims at providing prosperity of all Kenyans through an economic development programme aimed at achieving an average Gross Domestic Product (GDP) growth rate of 10 % per annum the next 25 years. The social pillar seeks to build “a just and cohesive society with social equity in a clean and secure environment”. The political pillar aims at realizing a democratic political system founded on issue-based politics that respects the rule of law, and protects the rights and freedoms of every individual in the Kenyan society.

The Kenya Vision 2030 is to be implemented in successive five-year Medium Term plans with the first such plan covering the period 2008 – 2012. For that reason the reader will find frequent references to projects and programmes scheduled for implementation between 2008 and 2012. Currently, a detailed 5-year development plan (2008-2012) is being prepared under the coordination of the Ministry of Planning and National Development. 

The strategy is outlined on how to revitalize agriculture and other related sectors to improve the economy and livelihoods

To maintain a

The economic vision and strategy

Under Vision 2030, Kenya aims to increase annual GDP growth rates to 10% and to maintain that average till 2030. This is an ambitious goal and the Government is aware of that. But it has the confidence that Kenyans will rise to the challenge as they have done often before. Kenya in fact will be only the 5th country in the world to achieve such a high level of sustained economic growth. Considering that the current economic growth of 6.1 % (2007) has come primarily through rapid utilization of existing capacity rather than efficiency gains or many new investments, achieving the 10% growth. It will require a dedicated campaign to alleviate existing constraints to future growth, and in particular to use our resources more efficiently. To achieve that ambition, Kenya must continue with the tradition of macro-economic stability that has been established since 2002. It must also address other key constraints, notably, a low savings ratio out of national income. Delivering the country’s ambitious growth aspirations will require a rise of national savings from about gaining from the current 17% in 2006 to about 30% in 2012. It will also be necessary to deal with a significant informal economy employing 75% of the country’s workers. Formalizing productivity and distribution will increase jobs, incomes and public revenues. Others critical problems include poor infrastructure and high energy costs. The six key sectors described below have been given priority in acting as key growth drivers in the journey to 2030.

 Increasing value in agriculture

Kenya will raise incomes in agriculture, livestock and fisheries by processing and thereby adding value to her products before they reach the market. She will do so in a manner that enables producers to compete with the best in other parts of the world. This will be done through an innovative, commercially oriented and modern agriculture, livestock and fisheries sector. These interventions are expected to generate an additional Ksh.80-90 billion increase in GDP, mainly through better yields in key crops, increased smallholder specialization (2-3 crops per plot), utilizing a million hectares of currently idle land, and new cultivation of up to 1.2 million hectares of newly-opened lands. Specific strategies will involve the following: (i) transforming key institutions in agriculture and livestock to promote household and private sector agricultural growth; (ii) increased productivity of crops and livestock. Kenya will also introduce new land use policies through better utilisation of high and medium potential lands, prepare new lands for cultivation by strategically developing more irrigable areas in arid and semi-arid lands for both crops and livestock; and by improving market access to small holders through better marketing.

Flagship Projects for the Agricultural and Livestock Sector will be as follows:

• Preparation and passage of consolidated agricultural policy reform legislation;

• Development and commencement of the implementation of a 3-tiered fertilizer cost

reduction programme.

• By improving the value gained in the production and supply chain through branding

Kenyan farm products.

• The planning and implementation of 4-5 Disease Free Zones and livestock processing

facilities to enable Kenyan meat, hides and skins to meet international marketing standards.

There will be more domestic processing of these products for regional and international

markets.

• The creation of publicly accessible land registries, under improved governance

framework.

• Development of an Agriculture Land Use Master Plan.

• Tana River Basin Agricultural Development Scheme.
Link: http://www.nesc.go.ke 

Case study 2

Maize and maize innovation in eastern and southern Africa

Maize (Zea mays) is a crop that is central to the lives and livelihoods of small-scale, resource-poor farmers throughout much of Eastern and Southern Africa. It is both a food staple crop and a widely traded commodity and, thus, provides both sustenance and income for millions. Substantial investments have been made in improving maize varieties to cope with existing and new challenges. For example, drought-tolerant varieties are being developed to cope .with variable rainfall, limited irrigation infrastructure, and the long term threats posed by climate change. Biofortified varieties are being developed to combat debilitating health conditions that affect poor people in developing countries. New science such as marker-assisted selection (MAS), genome mapping, nucleotidesequencing, and bioinformatics are being brought to bear on these problems, with significant success.

But it is hardly enough to improve maize breeding technologies. New ways of incentivizing scientists from both the public and private sectors are needed to accelerate the pace of research and development. Public–private partnerships are one such modality, exemplified by projects such as the Water-Efficient Maize for Africa (WEMA) initiative, a partnership that leverages expertise from public research institutions, local seed companies, and a global crop-science firm to develop and market drought-tolerant maize varieties. Research prize schemes are another modality, illustrated by several schemes designed to reward researchers for the real value of their inventions to farmers. Also needed are new ways of bringing farmers into the process of scientific inquiry, and of taking science to the farmers. East Africa is host to a number of experiments in this area, including participatory breeding and farmer research groups, farmer field schools, participatory innovation development, and seed voucher schemes, among many others.
Case study 3

Rice production in West Africa

After years of breeding work by scientists from WARDA (the West African Rice Development Agency in Cote d’Ivoire), assisted by IRRI (the International Rice Research Institute in the Philippines), a very important breakthrough was made in crossing a very hardy old African rice variety (oryza glaberrima) with more frail, but higher yielding, Asian rice (oryza sativa). The resulting new varieties, referred to under the name of “NERICA” (New Rice for Africa) rice, combine the best features of both “parents”: resistance to drought and pests; higher yields, even with little irrigation or fertilizer; and more protein content than other types of rice. About 10 varieties of NERICA rice are being used by farmers, mostly in West African uplands or rain-fed production areas. Even without fertilizer Nerica varieties can yield 1.5 to 2.5 tons of rice per hectare, compared with an average of 1 ton or less for traditional varieties. With even modest doses of fertilizer, yields increase to 3.5 tons per hectare. In addition NERICA has characteristics which make it very popular with women farmers since variety characteristics result in freeing up substantial amounts of the labour required by traditional varieties. 

Source: WARDA 
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