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CGIAR 

where we work 
The CGIAR Platform for Big Data in 

Agriculture is global. It connects experts 

all over the world to tackle stubborn 

agricultural challenges across the 

developing world. From Africa and Asia to 

Latin America and the Caribbean. 

 

research 
The CGIAR Platform for Big Data in Agriculture focuses on providing support to member centers of 

CGIAR – the world’s largest network of agricultural research organizations – and its key partners to 

improve the way data is generated, stored, shared, analyzed and turned into precise and reliable 

recommendations for farmers and policymakers. 

 

INTERNET ACCESSABILITY 
Information about internet accessibility:  

Internet usage differs markedly by country within Sub-

Saharan Africa (Figure 1b). Whereas more than half the 

population uses the internet in South Africa, rates are 

closer to 30% in West Africa, and only around 10% in 

Central Africa. Internet usage is particularly low in 

landlocked countries, where the physical infrastructure 

necessary to provide infrastructure is costlier, and 

access is also more dependent on neighboring 

countries. 
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AFRICA AND POVERTY IN WOMEN 

our client about genders 
It uses a gender, agriculture, and assets framework that examines intersections between gender and  

(1) the context and institutions within which rural people operate.  

(2) the natural resources that they depend on for agriculture, sources of vulnerability, and resilience to 

shocks.  

(3) assets 

(4) livelihood strategies. 

 

Promoting gender equality in leadership will involve: 

 (1) creating an enabling environment to provide a level playing field for all, especially women and 

youth. 

 (2) removing systemic barriers that constrain women from taking on leadership positions.  

(3) collecting and documenting evidence of transformative leadership and how it is changing society 

(4) making leaders in both research and policymaking accountable for gender equality 

 

Gender gaps impose undue costs on households and society—ranging from productivity losses, 

compromised resilience, and diminished health status to lost entrepreneurial opportunities. Seizing 

gender equality opportunities requires reshaping economic, legal, and social systems to better serve 

women, as well as recognizing the role that men and conceptions of masculinity play in social 

transformation. 

 

Financial exclusion for women 
barriers including women’s lack of access to technologies such as mobile phones, lower literacy levels, 

and norms that limit women’s mobility and ownership of assets can worsen the gender gap in financial 

inclusion 

 

Agricultural productivity 
Gender gaps in resources and restrictive social norms affect women’s and men’s livelihoods. Although 

women are heavily involved in agriculture and agriculture related livelihoods across Africa, their 

productivity is lower than men’s. The gender productivity gap literature points to women’s more limited 

access to labor, to the lower value of crops grown by women, and to the fact that women are less likely 

to use other inputs, particularly fertilizer and machinery.  

 Potential solutions to close this gap involve enhancing women’s use of technologies that save their time 

on and off the farm; improving women’s access to hired labor, particularly men’s labor; supporting 

women in growing higher-value cash crops; increasing women’s participation in agricultural producer 
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groups; improving women’s access to markets; increasing women’s use of other inputs by packaging 

fertilizer in small amounts, using innovative delivery mechanisms such as free delivery services, 

information and-communication-based nudges using mobile phones, and cash and in-kind transfers for 

input purchases; and reducing women’s risk through social protection schemes and crop insurance. 

In Rwanda, another qualitative study on iron bean adoption confirmed that women were 

responsible for growing food crops, including beans, whereas men were responsible for growing 

cash crops. 

 

Young rural women, compared to men, are transitioning to adulthood with fewer resources, such as 

education and land, and their family responsibilities limit school and paid employment opportunities. 

Patterns of economic change may also be working against African rural youth. Programs that target 

marriage, fertility, and parenthood transitions usually target young women and ignore young men. 

Recognizing the influence of productive and reproductive roles for both rural young women and men 

will be important for developing sustainable livelihood opportunities. 

The Malabo Declaration affirmed the African Union’s resolve to ensure, through “deliberate and 

targeted public support,” that all segments of the African population, “women, the youth, and other 

disadvantaged sectors,” must “participate and directly benefit from the growth and transformation 

opportunities to improve their lives and livelihoods.”  

 

The details lay out specific aspirations:  

“The African woman will be fully empowered in all spheres, with equal 

social, political and economic rights, including the rights to own and 

inherit property, sign a contract, register and manage a 1 The CAADP BR 

(2017) classifies women with access to productive assets in agriculture as 

empowered, but this is only one indicator in the full WEAI. business. Rural 

women will have access to productive assets, including land, credit, 

inputs and financial services”  

 

For example, if men are automatically designated as head of the household, and agricultural extension or 

other resources are directed to the head of the household, it may disadvantage women, with serious 

implications for agriculture productivity and food and nutrition security. In some societies, women may 

traditionally be deemed responsible for cultivating food crops for their families’ consumption, while 

men may be responsible for cultivating other crops, including cash crops, important to household 

welfare. In other societies, the gender division of labor by crop may be flexible, and all over the 

continent, the gender division of labor may be changing 

 

In sub-Saharan Africa, 80% of agricultural production is by smallholder farmers. And the female share of 

the agricultural labor force is the highest in the world. 
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Site about what the UN can do to make women prosper from their crops 

https://www.farmafrica.org/what-we-do-1/women-in-the-field 

Such as: 

- Involving women in the sale of produce at market, giving them more financial independence and 

a better idea of market prices so they can adapt their farming businesses accordingly 

- Setting up women’s savings and loans groups, so that women can build up good financial 

records and apply for loans from banks to build up their businesses 

- Running training sessions at times when women can attend them and providing crèche facilities 

- Supporting women with agricultural projects that they can run from their homes, such as 

beekeeping and raffia weaving 

 

The Effect of Gender Inequality on Economic 
Development: Case of African Countries 
Gender inequality is a fact of life in most parts of the world, especially in the African countries. Klasen 

(2002). Blackden and al (2006) point out that gender inequality hinders economic growth for several 

reasons. Whose addiction to each other and their effect on economic growth is not the same order of 

magnitude Berik and all (2009) shows that the relationship between gender inequality and economic 

growth is reciprocated. Indeed, economic growth affects gender inequalities due to its unequal 

distribution between the branches of activities. 

Women are left with household chores and cannot complete education 

Social norms and traditions can also drive inequality by limiting opportunities for women and 

minorities. For example, traditions dictating that women and girls carry a disproportionate burden of 

unpaid work in the home limit their opportunities relative to men and boys (UNDP, 2015a).  

Gender inequality in Africa 
The 2019 Annual Trends and Outlook Report applies a gender lens to several issues that must be 

addressed to fully achieve the goals outlined by the Malabo Declaration. It uses a gender, agriculture, 

and assets framework that examines intersections between gender and (1) the context and institutions 

within which rural people operate; (2) the natural resources that they depend on for agriculture, 

sources of vulnerability, and resilience to shocks; (3) assets; and (4) livelihood strategies. 

Gender gaps impose undue costs on households and society—ranging from productivity losses, 

compromised resilience, and diminished health status to lost entrepreneurial opportunities. Seizing 

gender equality opportunities requires reshaping economic, legal, and social systems to better serve 

women, as well as recognizing the role that men and conceptions of masculinity play in social 

transformation 

https://www.farmafrica.org/what-we-do-1/women-in-the-field
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Problems in land ownership for women 
 Factors contributing to the erosion of women’s land rights include increasing population pressure, 

commodification of land, and commercialization of agriculture, which ultimately result in increasing 

land values.  
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INFLUENCE OF DEVELOPED NATIONS ON AFRICA 

Problems 
- Unemployment 

- Decrease in food production  

- Rising food prices 

- Drought 

- Hunger 

- Too many people on the land 

- Soil erosion 

 

Event multinational 
Multinational wants to buy land (become owner) or convinces the people to grow their crops. When 

players do this the next turn, they have to through the dice on how this new employer will interact with 

them. Capitalists don’t stop the pollution by their factories because it would reduce profits. The poor 

often have to live near industrial areas. 

- Bad: boss might reduce pay of workers at will 

- Bad: pollution of factory makes living very hard 

- Bad: industrial accidents (collapse of factories like in India) 

 

ANOTHER IDEA:  WHAT IF WE INTRODUCED A CAPITALIST IN THE GAME WHO OWNS ALL THE LAND . 

 

Scale worst from okay Biochemical events 

Peasant farmers suffer the most from drought as they don’t have the supplies to redirect water. 

 

Trade 
The production and social organization of Africa were influenced enormously by trade, much of which 

was developed and centered in towns and cities. For example, the development of the desert-side trade 

and economy was based on human and livestock migration and the management of human and physical 

resources  
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INEQUALITY IN TRADING POSITIONS BETWEEN MEN AND WOMEN 
Book: Gender, Democracy and Institutional Development in Africa (2019) 

 WENDY HARCOURT 

Both men and women were involved in trading in pre-colonial Africa as it has persisted till today. In 

today’s traditional markets however, men are wholesalers and middlemen and stock large quantities of 

goods and somehow influence the local distribution network as they control a lot of wealth and capital 

and sometimes double as money lenders. Women are mainly retailers and market women; some 

however dictate the supply and pricing of the produce trade, and these are called the “market queens. 

“On the contrary, in Ancient Africa, it was men who traveled across the continent to trade due to the 

hazards, rigorousness, and the distance involved. Nevertheless, women still sold their farm produce and 

hand-made cloths, beads, and ornaments in the local markets. J. Africanus Horton (cited in White 1981, 

p.  626) 

 

CROP TYPES IN AFRICA 
Book: Agriculture, Diversification, and Gender in Rural Africa: Longitudinal Perspectives from Six 

Countries (2018) 

Maize 

maize is the most widely grown staple food crop in SSA. It accounts for 30 per cent of cereal production 

area and about 40 per cent of cereal production (Hazell and Poulton 2007, Cairns et al. 2013). Since the 

early 1960s, growth in maize production has been driven mainly by area expansion, while yield growth 

explains only a third of the average annual growth rate of 3 per cent for the period 1961–2008 (Smale et 

al. 2011).  

Rice 

The importance of rice is growing rapidly in SSA, and demand is growing more rapidly than in any other 

continent (Nasrin et al. 2015). Ice is now the second largest source of food in SSA and since the turn of 

the century has gradually come close to maize as a provider of food calories in the subcontinent. The 

growing popularity and consumption of rice can be traced to a combination of population growth, 

urbanization and urban growth, and changing diets. 

  

https://www-oxfordscholarship-com.proxy.library.uu.nl/view/10.1093/oso/9780198799283.001.0001/oso-9780198799283-bibliography-1#oso-9780198799283-bibItem-144
https://www-oxfordscholarship-com.proxy.library.uu.nl/view/10.1093/oso/9780198799283.001.0001/oso-9780198799283-bibliography-1#oso-9780198799283-bibItem-46
https://www-oxfordscholarship-com.proxy.library.uu.nl/view/10.1093/oso/9780198799283.001.0001/oso-9780198799283-bibliography-1#oso-9780198799283-bibItem-313
https://www-oxfordscholarship-com.proxy.library.uu.nl/view/10.1093/oso/9780198799283.001.0001/oso-9780198799283-bibliography-1#oso-9780198799283-bibItem-232
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European influence on African trade and economics: 
Colonialism in Africa is like a nuclear war or a holocaust. It devastated the continent and continues to 

linger, becoming the worst nightmare in the history of Africa. 

Regrettably, through colonialism, and currently in the milieu of globalization, the African continent has 

been marginalized as a potential market and trade partner in world trade. 

Europeans brought about some significant changes in Africa’s regional economies. They extended 

and introduced new systems of taxation and currencies and reoriented the trading networks. Even 

after independence poor countries continue to depend on rich countries for capital, technology and 

some manufactured goods like machines. Levels of population mobility increased especially in the 

agricultural sector as the seasonal redistribution of labor became an integral part of the production of 

export crops (Swindell 1984, p.  3; Warms 1994, p. 48). 

 

Capitalists use the land to make profits. In many countries the land is used to grow cash crops like 

cotton and coffee, while the local people do not have enough food to eat. Under capitalist trade one 

country exploits another country it does this by importing cheap raw materials produced from the land 

and exporting expensive manufactured goods. Consequences of this is a decreased food production and 

an increase in debt. (how did it get this way why don’t people go back to producing enough for their 

families and themselves?) 

Most of the trade is in the hands of multinational companies profits that are made in one country are 

sent to another country. Large capitalist companies are very powerful and can raise the price of their 

goods. ‘’A lot of land has been destroyed. Capitalism has never concerned itself with repercussions on 

the structure of the soil”. In Africa the destruction of the soil began with colonialism. White settlers 

pushed Africans onto small pieces of land continuously grew one or two crops, sometimes using 

land that should not be ploughed. 

 

OUTSIDE AGRICULTURE/URBANISATION IN AFRICA 
Unfortunately, Sub-Saharan Africa does not appear to be emulating the East Asian model. Africa’s 

populations are urbanizing, and its economies are growing, but there has not been a major shift 

towards high-value manufacturing. (Diao, Harttgen, and McMillan 2017). Structural change in Africa is 

instead driven by workers moving out of agriculture into informal services, particularly small-scale 

retail trade (de Vries, Timmer, and de Vries 2015; McMillan, Rodrik, and Sepúlveda 2017) 

 

 Although the agricultural sector is growing, a large part of this growth is driven by extending farmlands, 

rather than raising productivity (Benin 2016). Africa’s rural population continues to expand rapidly, 

despite urbanization, and this raises further concerns about whether higher rural population 

density will eventually undermine the traditional role of farming in providing poor Africans with a 

basic livelihood (Chamberlin, Headey, and Jayne 2014). 

 

Africa typically defines ‘youth’ as people aged 15–34 years, as opposed to the 15–24 years used 

elsewhere. This reflects the notion that, because of socioeconomic constraints, Africans are living in 
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‘waithood’ or a prolonged period before they can support themselves and their families (see 

Resnick and Thurlow 2015).   
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KENYA AND CLIMATE CHANGE 
Agriculture remains the backbone of the Kenyan economy. It is the single most important sector in the 

economy, contributing approximately 25% of the GDP, and employing 75% of the national labor force 

(Republic of Kenya 2005). Over 80% of the Kenyan population live in the rural areas and derive their 

livelihoods, directly or indirectly from agriculture. It is instructive to note that a sizeable proportion of 

the rural labor force (over 51%) are engaged in small-scale agriculture and that women are the majority 

in the sector. 

 

Kenya contains a wide range of climate and ecological conditions. The country experiences a bimodal 

seasonal pattern of rainfall as it lies astride the equator. The long rains fall between Financing the 

Transformation of Food Systems Under a Changing Climate March and June, with a peak in April and 

May. Short rains typically fall from late September to November. Mean annual rainfall ranges from 

less than 250 mm in the arid and semi-arid areas to 2000 mm in humid areas. Mean temperatures are 

closely related to altitude. Only 12 percent of land area is considered ideal for farming or intensive 

livestock production; the reminder consists of arid and semi-arid lands (ASALs) (Kabubo-Mariara and 

Karanja, 2007).  

 

The following text is from: https://www.kari.org/the-major-challenges/ 

There are some characteristics that are proper to Kenyan agriculture: 

The agricultural sector is mostly formed by small to medium farmers. The average of land owned by 

them from 0.2 to 3 ha. The small-scale production is the 75% of the total market and up to 70% of the 

marked agricultural production. 

The entire agricultural sector of the country is dependent of the bimodal rainy season. Eighty percent of 

the country is considered to be arid and semi-arid; this means that the average yearly rain is 400mm. 

droughts are very frequent, and they take away one every three seasonal crops. 

Climate change 
Those zones that were considered to be semi-arid are in danger of becoming arid and the arid zones 

have become so dry that no agricultural project can be thought for them. There is currently a project 

underway and is one of KARI´s strategic goals to achieve artificial irrigation to compensate the lack of 

rainfall in certain areas. 

Disease and pests 
There is a huge problem with pests and diseases that not only applies to the pre-harvest moment. 

There have been some major issues with the storage facilities not being adequate for the goods to 

stay there for some period of time. 

For example, aflatoxins affecting maize in the southern provinces after it was harvested and once it was 

stored caused severe losses. This is considered to another drawback from farmer´s lack of information 

or misinformation on how to properly go about controlling pests and diseases. 

  

https://www.kari.org/the-major-challenges/
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/aflatoxins
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Infrastructure 
There are some peripheral needs that have to be tackled at a large scale to aid the farmers all around 

Kenya. One of the main issues in this regard is the lack of and the poor conditions of rural roads linking 

the farmer´s facilities and the commercialization spots in the country. 

This affects the loss of perishable goods and also increases largely the costs associated with the 

production. If production costs are higher, they are translated into the final price of the product that 

reaches commercialization spots in good shape, impacting the production wheel negatively on both 

ends. 

 

Soil nutrients  
Another major issue is the increasing population of the country forcing the terrain subdivision to be 

done in smaller parcels. Smaller parcels produce less amount of product and therefore have to be 

exploited with less downtime between crops. 

Soil nutrients are, then, not given the chance to be restored naturally damaging the outcome. Poor 

yields, weak plants and more fertilizer expenses are all a result from this lack of information farmers 

have. KARI has already acknowledged this situation and information about product rotation and harvest 

cycle is being given to all farmers in the country to preserve the potential of Kenyan soil. 

 

Financing the Transformation of Food Systems Under 
a Changing Climate 
Governments should create national advisory boards to develop national climate accounting 

standards (i.e., defining the boundaries of what sustainable agricultural practices are in the national 

food system, standardizing ESG metrics, and developing climate accounting principles) in collaboration 

with civil society and industry bodies.  

 

Taxation and fiscal incentives can additionally create market incentives for new sustainable 

business opportunities (e.g., carbon offset markets). For example, market expectations of Brazil’s New 

Forest Code coming into force has created a nascent potential market for agroforestry/forest restoration 

projects selling forest coverage/ carbon offsets. These new sustainable opportunities, however, can only 

monetize revenues if governments credibly and effectively embed a climate cost on business-as usual 

agriculture/food systems and forestry. 

 

World Bank studies show that subsidies often fail to promote low-carbon and resilient food systems, and 

in some cases lead to an inefficient allocation of resources, environmental damage and other negative 

externalities.21 Public subsidies need to be better targeted and used to incentivize private sector 

investment (e.g., reviewing state support of financial service providers to the agriculture sector to 

ensure commerciality is encouraged); create effective policies and regulation; and finance essential 

public goods and services such as human capital, agricultural research, extension services, land tenure 
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registration, establishment of efficient finance and labor markets, and development of complementary 

public infrastructure.22 

 

 

 

  



15 
 

Kenyan government: 
Agricultural policy in Kenya revolves around the main goals of increasing productivity and income 

growth, especially for smallholders; enhanced food security and equity, emphasis on irrigation to 

introduce stability in agricultural output, commercialization and intensification of production especially 

among small scale farmers; appropriate and participatory policy formulation and environmental 

sustainability. The key areas of policy concern, therefore, include:  

- Increasing agricultural productivity and incomes, especially for small-holder farmers. 

- Emphasis on irrigation to reduce over-reliance on rain-fed agriculture in the face of limited high 

potential agricultural land.  

- Encouraging diversification into non-traditional agricultural commodities and value addition to 

reduce vulnerability. 

- Enhancing the food security and a reduction in the number of those suffering from hunger and 

hence the achievement of MDGs.  

- Encouraging private-sector-led development of the sector.  

- Ensuring environmental sustainability. 

- It is recognized that low productivity, reflected in low yields per acre of land is among the main 

sources of high unit production costs in agriculture in Kenya. Among the reasons that explain 

this is the inability by farmers to afford readily available modern technologies of farming. The 

objective of policy makers in this area, therefore, is to increase output using improved 

technologies of farming, which would inevitably increase farm productivity and hence farmers’ 

incomes.  

 

Only about 17% of the country’s land is high and medium potential agricultural land where most 

intensive crop and dairy production take place. The rest is arid and semi-arid, not suitable for rain fed 

agriculture. This means that increasing agricultural production will have to come from intensification of 

land use in the high and medium potential lands. The high reliance on rain fed agriculture vulnerable 

to weather variability leads to fluctuations in production and incomes especially for rural areas. 

There is low utilization of irrigation potential with only less than 7% of the cropped land under 

irrigation 

 

There is also limited exploitation of the regional market potential. The regional markets that have 

resulted from regional integration, e.g., in the East African Community (EAC), Common Market for 

Eastern and Southern Africa (COMESA), etc., and trade liberalization are yet to be exploited to a 

significant level. The government needs to encourage trade in agricultural produce across borders, 

improve and/or provide quality control services, capacity build farmers and fish traders on sanitary, 

phytosanitary and zoo  
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FLOOD RESEARCH 

The problem 
In 2020 alone, there have been floods in Mozambique, Zambia, Malawi, Angola, Namibia, Zimbabwe, 

Madagascar, Tanzania, Kenya, the Eastern Cape and Rwanda. They come with climate change, and 

unfortunately won’t go away. There are multiple ways to prepare farmers for floods and even use the 

floods to their advantage. 

 

What is a flood? 
It is a natural event or occurrence where a piece of land (or area) that is usually dry land, suddenly gets 

submerged under water. Some floods can occur suddenly and recede quickly. Others take days or even 

months to build and discharge. 

 

What causes floods 
Rains 

Each time there are more rains than the drainage system can take, there can be floods. Sometimes, there 

is heavy rain for a very short period, which results in floods. In other times, there may be light rain for 

many days and weeks and can also result in floods. 

 

River overflow 

Rivers can overflow their banks to cause flooding. This happens when there is more water upstream 

than usual, and as it flows downstream to the adjacent low-lying areas (a floodplain), there is a burst 

and water gets into the land. 

 

Hurricanes, strong winds in coastal areas 

Sea water can be carried by massive winds and hurricanes onto dry coastal lands and cause flooding. 

Sometimes this is made worse if the winds carry rains themselves.  Sometimes water from the sea 

resulting from a tsunami can flow inland to cause damage. 
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Dam breaking 

Dams are man-made blocks mounted to hold water flowing down from a highland. The power in the 

water can be used to turn propellers to generate electricity. Sometimes, too much water held up in the 

dam can cause it to break and overflow in the area. Excess water can also be intentionally released from 

the dam to prevent it from breaking. 

Every year West African citizens experience heavy downpours, which often result in flooding. The floods 

in turn bring death, destruction to property and crops and outbreaks of disease. In 2012, the situation 

worsened dramatically. And the United Nations warns that climate change, increasing urbanization and 

population growth will further exacerbate the impact of floods in the future. 

The simple fact remains that people depend on infrastructure to meet their needs. Without roads, 

people are not able to sell their goods on the market. School closures disrupt learning for millions of 

children. Damaged roads and bridges restrict access to health services. The destruction of critical 

infrastructure such as power and telecommunications lead to untold economic costs. Hectares of 

destroyed farmland and livestock can be killed. Health emergencies, including cholera outbreaks, can 

emerge due to poor sanitation and a lack of access to clean water. 

 

 

  



18 
 

INFRASTRUCTUUR MULTINATIONALS 

Infrastructure 
According to a 2015 study by the World Bank and the UN Economic Commission for Africa (ECA) called 

Enhancing the Climate Resilience of Africa’s Infrastructure, some river basins could become wetter under 

certain scenarios of global emissions pathways, for example, the Orange River Basin and Congo River 

Basin, while others, such as the Zambezi River Basin, could become drier. 

These impacts are already being witnessed across Africa. For example, hydropower production from the 

Kariba Dam on the Zambezi—which supplies most of the electricity consumed in Zimbabwe and 

Zambia—almost ceased in early 2016 when the volume of water in the reservoir dropped to about 12 

percent of capacity. This ultimately resulted from the impact of climate change on the El Niño and La 

Niña events in 2015 and 2016. But many large-scale dam infrastructure projects will be developed on 

the continent over the next few decades to unleash Africa’s largely untapped hydropower potential. 

Do the kids need to build the road themselves? Or is this done by the investor? They got poor roads, so 

there’s a big possibility infrastructure is going to break due to rain fluctuation. 

There are investors who don’t ask much in return, but at the same time you also got countries like china 

who want to trade infrastructure for some land to build on. This is bad for the people of Africa. If the 

infrastructure fails, they still traded some of their land. 

 

Multinationals 
Multinational companies play a part in pollution. Environmental faults from multinational companies 

and trade activities are continuing to add to the pollution in Africa. Governmental enforcement for laws 

requiring business and trading activities to be more environmentally friendly is low. Companies and 

trading acts cause the release of gas, oil spills, waste accumulating on the ground or in water and the 

lack of higher technology, increasing air and water pollution.  Further development of resources will 

help reduce the pollution from multinational companies and trade activities. 

 

  

https://openknowledge.worldbank.org/handle/10986/21875


19 
 

CROPS & FARMING DISASTER 
Farmers know very well how their crops respond to the variations that they confront in their farming 

systems. They understand the intricacies of selecting crops and management practices that will 

maximize their chances of success, whether for household food, for animal feeding, for sale in local 

markets or other. But this traditional knowledge and experience are beginning to prove inadequate 

as changing climate presents challenges that are different from anything previously confronting 

agriculture. Farmers will face an ever-increasing set of variables for which they may not have 

solutions unless the global research and development community accelerates action to provide 

options and to alleviate the rate of change. Farmers, and by extension the urban populations that rely 

so fundamentally on a reliable supply of affordable and nutritious food from farms, will need climate-

ready crops and production practices to survive the changes underway. Cassava has some remarkable 

traits that will allow it to face climate change more successfully than many crops. The principal among 

these are its high level of tolerance to periodic droughts and its adaptation to high temperatures. 

 

Kenya -- Agriculture (source) 

Kenya's economy is heavily dependent on agriculture. 75% of Kenyans make their living from farming, 

producing both for local consumption and for export. Though its population is high in proportion to its 

area, Kenya is counted among Africa countries whose food production has kept pace with its population 

growth. In recent times, only in 1984, a year of drought, was a deficit in food production registered. 

Agriculture, when defined so as to include fishing, forestry and ranching, made up about 30% of GDP 

and 19% of wage employment in the formal sector in 1996. It is estimated that agriculture's share of 

informal-sector jobs is even higher, although data are unavailable. Agriculture brings in over 6% of 

foreign exchange earnings and provides raw materials for Kenya's ago-industries, which account 

for about 70% of all its industrial production. Over 50% of export revenue continues to be derived 

from primary products, notably tea, coffee, sisal, pyrethrum, sugar cane, wheat, and cotton. Only 

15% of Kenya's total land area is sufficiently fertile to be farmed, and only 7% can be classified as 

first-class land. Most of the northern region is semi-arid. As the desert encroaches from the north, 

pressure is mounting for Kenya to implement reforestation plans and to maximize productivity in 

existing farms.[1] 

 

There have been a number of significant changes in government policies governing land ownership 

since independence that have affected agriculture. When the policy of reserving land for white settlers 

was legally ended in 1959, much desirable farmland was transferred to Africans. Today Kenya 

recognizes three broad types of land tenure: government land, trust land, and private or freehold 

land. Trust land makes up 73% of the total land area. The rights to make use of trust lands are held 

by individual families, but disposal rights are held by tribes, whose elders must approve 

inheritance. Trust lands are gradually being converted, however, into freehold lands under an 

adjudication and registration program introduced in 1956. 

Most of the land of high or medium potential for farming lies in the Western Highlands, around Lake 

Victoria and Mount Kenya, and along the coast. The five districts of Central Province, Kisii District in 

Nyanza Province and the Embu and Meru Districts in Eastern Province also are developed for intensive 

cultivation. On traditional farms, Kenyans continue to work the land using ancient subsistence methods. 

https://www.africa.upenn.edu/NEH/kagriculture.htm
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Irrigation projects have been limited, totaling about 11,735 hectares/ 29,000 acres. These projects 

are mainly located in the Yala Swamp and Kano Plain in West and in the upper and lower Tana 

River basins. Maize is Kenya's principal staple crop, with legumes falling in second place. 

Kenya is only able to supply about 70% of its demand for wheat; an increasing demand for bread, 

especially in urban areas, has put strain on the country's economy since the cultivation of wheat 

has an 80% foreign exchange content compared with 50% for maize. Millet, cassava, and sorghum 

are also important crops. Tea has emerged as Kenya's most important cash crop after a decades-long 

competition with coffee; its primacy has largely been the result of improved production by small 

farmers. Kenya now produces more tea than any country in the world except India and China. Coffee 

continues to be an important export, though relatively less land (about 3%) is used to cultivate it. 

Kenya's ability to export coffee was long limited by an export quota system. When this system was 

abandoned in July 1989 and control over the production and marketing of coffee taken away from the 

Coffee Board of Kenya (CBK) in October 1992, Kenya greatly increased coffee sales. The coffee industry 

is now liberalized in several ways. 

 

Kenya -- Food (source) 
Kenyan cuisine includes ugali, chapati, githeri, goat, Nyama Choma, stews, samosas and Sukuma wiki. 

Ugali is a maize meal, similar to American grits, which is simply cooked in boiling water until it has the 

same consistency and texture as bread dough. Although it is not very flavorful on its own, it is often 

eaten with saucy meals and dishes that have gravy. Take some ugali between two fingers and thumb and 

then scoop up some stew or vegetables and put them all together in your mouth. This way ugali is 

rather tasty. 

Indian cuisine has influenced Kenyan food and several Indian classics have become very typical Kenyan 

dishes. For example, chapati, a flat bread, is a very common food on Kenya's dinner tables. Samosas, 

meat filled fried dumplings, are sold everywhere, from street-side vendors to fast food restaurants and 

they make a tasty snack. Githeri is a stew made from maize and beans. It is a hardy, filling dish to which 

many different vegetables and sometimes meat is added. Goat is a popular meat. But when it comes to 

nyama choma, meat roasted over a wood or charcoal fire, it is always beef. As with samosas, nyama 

choma can be found almost anywhere. 

At the heart of every Kenyan meal is Sukuma wiki. It is a leaf in the Kale family and is often cooked in a 

beef flavored gravy. Often, ugali and Sukuma wiki is dinner. Sukuma wiki literally means to push the 

week in Swahili, and it is an inexpensive and healthy food. 

From Lake Victoria comes good fish such as the Nile perch and tilapia. 

Kenya's brewery is Tusker and they produce several varieties of beer including a pilsner and a lager. 

Many homemade brews such as changaa can also consumed and are made from milk, honey, or other 

produce. 

  

https://www.africa.upenn.edu/NEH/kfood.htm
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Crops 

MAIZE 
Maize is a particularly important crop to the poor in many developing regions of Africa, Latin America 

and Asia to overcome hunger and improve food security. Its high yields (relative to other cereals) make 

maize particularly attractive to farmers in areas with land scarcity and high population pressure 

(Shiferaw et al. 2011). 

Main conclusions from the Lobell et al. (2011) study are:  

- Increased temperature significantly effects maize yield (P < 0.01).  

- Possible gains in yield with warming at relatively cool sites.  

- Significant yield losses at sites where temperatures commonly exceed 30˚C (corresponding 

to areas where the growing season average temperatures = 23˚C or maximum 

temperatures = 28˚C).  

- Daytime warming is more harmful to yield than night-time warming.  

- Drought increases yield susceptibility to warming even at cooler sites.  

- Under ‘optimal’ conditions yield losses occur over ca. 65% of the harvested area of maize.  

- Under ‘drought stress’ yield losses occur at all sites, with a 1˚C warming resulting in at least 

a 20% loss of yield over more than 75% of the harvested area 

Warmer temperatures and more frequent exposure to high temperature events are the major drivers of 

yield loss with climate change. In maize, this can be mainly attributed to:  

- More rapid crop development: warmer temperatures will reduce the size and duration of 

organs, and consequently resource capture (light, water and nutrients) and assimilate 

production for growth and grain fill.  

- Reproductive failure: high temperatures can harm crop growth at different stages of 

development, with reproductive tissues being the most sensitive to damage by heat stress.  

- Harmful effects of daytime warming: high temperature damage to maize yields is associated 

with increased pollen sterility. 
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BEANS 
The importance of common bean for food and nutrition security  

Common bean (Phaseolus vulgaris L.) is the most important food grain legume in Latin America, the 

Caribbean and in Eastern Africa, and in localized areas of West Africa and midaltitude Asia (Table 2.3.1). 

Akibode and Maredia (2011) have done a thorough review of the role of several grain legumes, studying 

their current importance and past and future trends. These authors indicate that many of the poorest 

countries in the world derive the highest proportion of their total dietary protein from grain legumes 

(10–20% or more). Countries where common bean is the major legume in the diet (together with an 

indication of the percentage of protein contributed) include: Burundi (55%), Rwanda (38%), Uganda 

and Kenya (20%), Haiti (18%), Nicaragua and Cuba (16%), Tanzania (14%), Brazil, Cameroon (12–

13%), Guatemala, and Mexico (10–11%). Protein malnutrition continues to be a public health concern, 

especially in populations subject to high levels of infection (Ghosh et al. 2012). Low lysine content 

relative to human amino acid balance is the limiting constraint in cereal-dominated diets. Legumes are 

superior sources of lysine, thus increasing the biological value of the combined protein. The current 

WHO-endorsed index for protein quality is the protein digestibility-corrected amino acid score 

(PDCAAS). Experts recommend that foodstuffs of at least 70% PDCAAS score should be consumed 

(Michaelsen et al. 2009). The PDCAAS values of cereals are around 35%, indicating their low protein 

quality when consumed in isolation. Grain legume PDCAAS ranges from 45–93% with soybean the 

highest in quality. By combining cereals with legumes in the proportions of 70:30 by weight, this 

PDCAAS threshold can usually be reached or exceeded (this will vary across cereal and legume species 

and depends on the age and health of the consumer) (Ejigui et al. 2007, Michaelsen et al. 2009). These 

principles would apply in particular to maize-and-bean based diets in Central America and East Africa.  

Biological vulnerability to climate change  
Bean originated in the temperate mid-altitudes of the American tropics under relatively abundant 

rainfall, and thus is not inherently well adapted to heat or drought stress. Plant 30 domestication has 

carried common bean to environments where these stresses are frequent, and thus humankind has 

driven the crop toward improved adaptation.  

However, the genetic diversity of P. vulgaris is not ample with regards to tolerance to extreme 

climates. In contrast a sister species P. acutifolius is well adapted to these stresses and has been 

crossed with common bean. In a recent review of the likely effects of climate change on bean 

production, high temperatures emerged as the most widespread and serious problem, followed by 

drought (Beebe et al. 2011). Regions where heat tolerance will be necessary include lowland Central 

America and parts of Central Africa, including southern Democratic Republic of Congo and northern 

Uganda. Central Brazil, where bean production has extended into the Cerrados, will also suffer 

significant heat stress. Areas where drought has been endemic will continue to suffer, and some areas 

will become progressively drier, especially Mexico, Central America and southern Africa. In particular, 

bean production in the central plateau of Mexico has been marginal for many years and may become 

unviable. Regions subject to drier years will likely see more problems of insect pests, such as viral 

vectors (Bemisia white flies) or the bean fly (Ophiomyia) in Africa. Breeding efforts have been quite 

successful in obtaining tolerance to drought under experimental conditions, with yield advantages 

over commercial checks of 100% or more (Beebe et al. 2008). However, multiple constraints of 

drought combined with low soil fertility and possibly heat will likely limit impact on farm. Current 

efforts are focused on developing cultivars with tolerance to multiple stresses (Beebe et al. 2009; Beebe 

in press). Experimental data suggests that currently, multiple stress-tolerant breeding lines exists that 
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can produce yields of 1127 kg/ha versus 640 kg/ha with an elite commercial cultivar (Beebe et al. in 

press). It is the opinion of this author that genetic improvement could increase yields in similar 

conditions to as much as 1500 kg/ha, while any additional gain would need to come from agronomic 

management. Fewer areas will suffer excess rainfall on a regular basis, but beans are quite sensitive to 

soil pathogens, and some areas where these are already a problem will see more intense disease under 

even modest increases in rainfall. This is the case in Rwanda and highland Uganda. While estimates of 

climate variability are still not reliable, one can foresee that alternating years of heavy rainfall and 

drought would make a genetic response difficult, if each growing season required a different cultivar. 

Data on the effects of elevated levels of carbon dioxide are scarce, but some preliminary data suggest 

that genetic differences exist among bean 32 genotypes for responsiveness to higher CO2 (Bunce et al. 

2008). There are suggestions that this could lead to lower concentration of nutrients in the grain due to 

dilution of nutrients by starch, but we believe that this effect can be countered by conscious selection on 

the part of plant breeders.  

Socioeconomic vulnerability to climate change  
The Generation Challenge Program has developed a database to establish priorities of farming systems 

based on failed seasons (i.e., drought induced failures), poverty, and child stunting (malnutrition). 

Fourteen cropping systems emerged as especially vulnerable according to these criteria, within which 

common bean represents 5% or more of the cropping area in four systems: in Latin America, the maize-

bean system; and in Africa, the highland perennial, the root crop and the maize mixed systems (Table 

2.3.2). Apart from drought, heat will affect some of the same regions, as well as the coastal plantation 

mixed system (with 23% poverty), and the dryland mixed system (34% poverty) that predominates in 

northeast Brazil, which continues to be a hot spot of poverty and drought where bean is a central 

component of the cropping system and the diet. As mentioned above, we expect that some areas will 

suffer from occasional extreme rainfall events and associated bean diseases. The highlands of East 

Africa, where soil pathogens already take their toll, exhibit extremely high population density with a 

narrow resource base. These are regions that depend heavily on common beans, and such regions will 

suffer greatly under climate change if there are no significant interventions.  
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(SWEET) POTATO 
The importance of potato for food and nutrition security  

Potato is an important food crop (Walker et al. 1999, Hijmans 2001) that feeds more than a billion 

people worldwide from a global total crop production that exceeds 300 Mt on 18.5 million ha (FAOSTAT 

2012). Two subspecies of the cultivated potato, Solanum tuberosum tuberosum and S. tuberosum 

andigena, account for nearly all of the world’s production. Potato ranks as the fourth largest food crop in 

the world, following rice, wheat, and maize and it is fundamental to the food security of millions of 

people across South America, Africa, and Asia, including Central Asia. Currently more than half of global 

potato production comes from developing countries. The largest potato production continents are 

Europe and Asia with 43% and 38% of world’s production, respectively. Country-wise, China, Russian 

Federation, India, United States of America, and Ukraine are the largest producers. Rapid expansion of 

potato production over the past 20 years has occurred in developing countries, particularly in Africa and 

Asia where production has more than doubled. Potato remains an essential crop in developed countries 

where per capita production is still the highest in the world. Potato is particularly suited to cool 

climates. It is widely cultivated in the temperate, subtropical, and cool tropical regions where it is grown 

as a monoculture, in crop rotation, or via multiple cropping. Rotation with other crops is often necessary 

to ameliorate problems of disease and other pests. In temperate regions, cold temperatures and short 

frost-free periods limit potato production to one growing season per year, as a monoculture or in a 

three-year or longer crop rotation with maize, soybean, sorghum, or sugar beet in areas with high 

rainfall or irrigation; and with wheat, maize, millet, barley, and oats in arid and semi-arid environments, 

such as the water deficit areas of northern China where potato is a rain-fed and short-season crop (90–

110 days). In northern Europe and North America, potato production is generally carried out with 

intensive agricultural practices, including high rates of fertilization, pesticide use, and irrigation where 

necessary. Two-to-four-year rotations include oilseeds, cereals and legumes. In the subtropics, potato is 

found in a range of cropping systems. In the cool tropics, potato is commonly a once a year (in a couple 

of countries twice-a-year) rain-fed crop grown as a long-season (180 days) monoculture or as part of a 

rotation with maize, legumes, quinoa, or vegetables, as in the Andean and East Africa highlands. Two 

crops per year are not 116 uncommon at lower elevations. Regional information on potato is 

summarized in Table 2.16.1. 

Based on past projections and historical trends, estimated growth rates in potato production in 

developing countries for the period 1993–2020 are between 2.02% and 2.71%. As these projections 

were done as part of a global model for the world's major food commodities, they also permit estimates 

of the future value of production. These calculations show that the potato will most likely maintain, if 

not increase, its relative economic importance in the food basket for developing countries in the decades 

ahead. However, climate change could pose a serious threat to potato production worldwide. 
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Biological vulnerability to climate change  
The effects of climate change on crop production can be complex. The potato crop is very sensitive to 

changes in temperature and relative humidity. These changes have both direct and indirect effects on 

productivity. The first expression of climate change relates to higher temperatures. The response of the 

crop to changes in temperature is driven by changes in emergence, metabolic, photosynthesis and 

respiration rates, and total dry matter production. Higher temperatures bring about reduced tuber 

initiation, debased photosynthetic efficiency, a reduced translocation of photosynthates to the tuber, and 

increased dry matter (DM) partitioning to stems but reduced root, stolon, tuber and total DM and total 

tuber number. Potato yields will suffer whenever temperatures at critical growth and development 

stages depart from their optimum range. Some of these responses are depicted in Figure 2.16.1. CIP 

has assessed the expected impact of climate change on global potato production (Hijmans 2003). 

Average monthly data for current and future climate were used. Scenarios from five Global Climate 

Models (GCMs) were used: CGM1 (Canadian Center for Climate modeling and analysis), CSIRO-Mk2 

(Australian Commonwealth Scientific and Industrial Research Organization), ECHAM4 (German Climate 

Research Center), GFDL-R15 (US Geophysical Fluid Dynamics Laboratory), and HadCM2 (UK Hadley 

Center for Climate Prediction). Data were supplied by the Intergovernmental Panel on Climate Change 

Data Distribution Center (1999). Global average temperatures for the current climate and the five 

scenarios were calculated for terrestrial cells only, without considering Antarctica. The potential potato 

yield was calculated using the LINTUL simulation model (Van Keulen and Stol 1995).  

The results show that potential potato yield can be severely affected if no adaptation to the variation is 

allowed (18–32%) whereas with adaptation the potential yield decreases by 9–18 % but large 

differences between regions exist. Results by country are summarized in Table 2.16.2, which shows 

yield changes to 2050. Current and projected potential yield were compared for two cases: with and 

without adaptation. Adaptation is narrowly defined as changes in the month of planting or in the 

maturity class of the cultivar. This is sometimes referred to as ‘autonomous adaptation’ in the sense that 

these are inexpensive and can be carried out at the farm level (McCarthy et al. 2001). In the case of 

‘without adaptation,’ potential yield for projected conditions is calculated for the combination of cultivar 

and month of planting that gave the highest yield for the current climate. 
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BANANA 
The importance of banana (Musa sp) for food and nutrition security  

Banana is grown in the humid and sub humid tropics, the tropical highlands, and even in the drier 

subtropics. In terms of production, bananas are the world’s fourth most important food crop, mostly 

grown and consumed in the tropical and subtropical zones. The banana’s ability to produce fruits all 

year round makes it an important food security crop and cash crop in the tropics. The crop is grown in 

more than 120 countries; around a third each is produced in the African, Asia-Pacific, and Latin 

American and Caribbean regions. As shown in Table 2.1.1, three categories of bananas are produced. 

Plantains and cooking bananas are staple foods, while dessert bananas are an important source of 

calories, minerals (such as potassium) and vitamins consumed as a fruit. The data in the table do not 

include production of export bananas. The production figures per capita can therefore be considered the 

production available for domestic consumption. About 87% of all the bananas grown worldwide are 

produced by small-scale farmers for local consumption as a food security crop, and for local 

markets rather than for international trade. They provide a staple food for millions of people, 

particularly in Africa. The regional figures do not highlight the subregions for which bananas are an 

important staple. Bananas and plantains supply more than 25% of the carbohydrate requirements for 

over 70 million people in Africa. These include parts of Uganda, Tanzania, Burundi, Rwanda and Eastern 

DRC for which East Africa Highland bananas are a staple food consumed in some localities two to three 

times per day. East Africa is the largest banana-producing and consuming region in Africa with Uganda 

being the world’s second leading producer after India, with a total production of about 10.5 Mt. In some 

African countries such as Uganda the daily consumption of banana may exceed 1.6 kilograms per 

person, which is the highest in the world. 

 

Biological vulnerability to climate change  
Bananas, plantains and cooking bananas are an herbaceous semi-perennial vegetative propagated crop. 

The production cycle for a single bunch varies from 10 to 20 months, depending on temperature and 

water availability. Farmers have developed diverse production systems in different environments to 

overcome climatic constraints on banana productivity, including irrigation, protective covers, planting 

density and sucker management and season of planting and production. Smallholders depending on 

rainfall will be the most affected by changing climate, primarily due to their lack of resources to adapt 

production practices and due to changes in pest and disease occurrence. The following parameters 

define banana and plantain growth. Cultivar groups are known to have somewhat different responses to 

climatic factors. 

The optimum temperature range is 20–30˚C. Extended periods outside this range reduce production per 

ha. In the 20–25˚C range, larger bunches and longer vegetative period are achieved; in the 25–30˚C 

range, smaller bunches with a shorter cycle occur. Total yield per ha through time is generally stable 

from 20–30˚C. 

Temperatures above 35˚C and below 10–15˚C cause damage to plant tissue and distort flowering 

emergence and bunch filling. If extreme temperatures do not persist beyond 2– 4 days, plants recover, 

although bunches emerging during the period of stress may not fill 18 properly. Temperatures below 2–

3˚C for several days are lethal to the plant, which does not recover. Cultivar differences have been 

observed for temperature response. This cultivar difference can be seen in the highland tropics. Certain 
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cultivars are found primarily at low elevations, while other cultivars continue to be grown even above 

2000 meters above sea level. The East African Highland bananas have been selected by farmers for their 

performance in tropical highlands, although climate change may be detrimental by increasing the 

temperature above their optimal range.  

For temperatures that are outside of the optimum range but not extreme, total production declines due 

to increased crop cycle length, either due to lower rate of degree, day accumulation or increased 

respiration. 

Banana is highly sensitive to available soil water. The roots sense slight water deficits, which cause 

the leaf stomates to close to reduce water loss. This occurs at higher soil water levels for banana 

and plantain than for many other crops. Banana is therefore a low user of water below optimum 

and can survive for long periods of drought, only resuming vegetative growth quickly when soil 

moisture reaches an optimum. 

Optimum rainfall for banana growth is 1300–2600 mm per year distributed equally at 100–200 mm per 

month, although actual water use is a function of potential evapotranspiration.  

Periods of sub-optimum soil moisture slow the rate of leaf emergence. Bunch size can be affected by lack 

of moisture, if this occurs during or after flowering, but yield also declines due to the increasing length of 

the vegetative period under below optimum moisture.  

 

Based on this summary of banana response to climatic parameters, the impact of climate change on 

banana production can be hypothesized. The effects were projected by Ramirez et al. (2011), although 

the limitations of the ECOCROP model for semi-perennial crops were described in greater length by 

Ramirez et al. (2012). Suitability for banana increases in the sub-tropics due to increases in winter 

temperatures and a decline in the frequency of frosts and cold snaps. The upper altitudinal limit for 

banana cultivation in highland tropics will increase due to increasing temperatures. The time from 

planting to harvest at intermediate altitudes in the tropics will decrease, although bunch size may also 

decrease. Higher temperatures will also increase the water demand for highland bananas. Productivity 

of bananas in lowland tropics may decline in those areas with extended periods of temperatures above 

30˚C. The effects of changes in precipitation are harder to project. Greater irregularity of rainfall and 

declining rainfall will increase the length of the crop cycle and the seasonality of bunch production.  
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Figure 2.1.1 shows that 

some areas are 

predicted to have an 

increase in rainfall, 

while others are 

predicted to receive 

less rainfall. Certain 

areas of the Caribbean 

and Central America 

may experience 

reductions in rainfall of 

150–200 mm per year 

by 2020.  

CASSAVA 
The importance of 

cassava for food and 

nutrition security  

Cassava (Manihot esculenta) is the second most important food crop in the less developed countries and 

the fourth most important in developing countries, with total production of 218 Mt, of which over half is 

in Africa and another third in Asia (Table 2.4.1). This perennial species is managed as an annual crop, 

with a long growing season typically of 8–15 months. It is tolerant to many abiotic and biotic stresses, 

including low-fertility soils, and can be left unharvested until needed. The short shelf-life requires 

efficient marketing/fresh consumption or processing. Cassava is mostly grown by smallholders (Figure 

2.4.1). Commonly considered to provide only carbohydrates, it also contains significant minerals 

including micronutrients. High provitamin A cultivars exist and leaves are consumed as a nutritious 

vegetable in some countries. In Africa most of the crop is destined for human consumption. Cassava in 

Asia, with the major exceptions of Indonesia and India, is primarily destined for processing for industry, 

including starch, animal feed and fuel ethanol. As such, it is an important provider of food security 

through income generation for small landholders. In spite of the high level of centralized processing, 

most of the cassava farms are a few hectares or less in the region 

 

Biological vulnerability to climate change  
Cassava extends throughout the lowland and mid-altitude tropics, with heaviest concentrations in West 

Africa, Southeast Asia and Brazil. Across the cassava belt, the general trend will be for hotter and drier, 

but at the farm level, the main effect that growers will notice is greater frequency of extreme events 

(wet, dry, hot). For any crop, extreme weather events can be devastating. But cassava has inherent 

characteristics that buffer against high temperatures and drought. Once the crop is established, it 

does not have any particular stage of growth during which it is vulnerable to short hot or dry 

periods. This contrasts with most cereal or grain legume crops, where flowering is a highly 

vulnerable stage, and even temporary temperature or water deficit stress can cause severe yield loss or 

total crop failure. Cassava—the species as a whole—is drought tolerant and adapted to some of the 

highest temperatures encountered in agricultural areas. These are traits that already exist broadly 
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across the varieties that farmers grow. In addition, drought stress can be further improved through 

breeding. 

 

On the other hand, cassava is 

not well-adapted to excess 

water; it will not tolerate 

more than several hours of 

flooding and is highly 

vulnerable to root rots when 

exposed to saturated soils for 

extended periods. The 

potential to modify this in any 

significant way is doubtful, 

though scientists have applied 

only modest efforts at 

searching for tolerance to wet 

soils. Not only is cassava likely 

to do comparatively well in its 

current production areas even as climates change, but it will likely spread into areas where more 

climate-sensitive crops are pushed out by increasing drought stress and higher temperatures. One such 

example is in large areas of South Asia. Wheat and rice will see greater difficulty in remaining 

competitive, and cassava could well move from its current stronghold in southern India, northward into 

the central region. 

 

But the fact that cassava is resilient in the face of increasing drought and higher temperatures does not 

mean that it escapes challenges resulting from climate change. Models show, and experience in the field 

is beginning to confirm, that the main problems facing cassava as the earth warms up are the changes in 

the distribution and severity of pests and diseases that will attack the crop. Pests and pathogens may be 

much more sensitive than the crop itself in response to climate changes. Pests and disease that were 

once minor problems can turn into major constraints and change their range of distribution with climate 

change. Recent models illustrated these effects for three major cassava pests: the mealybug, the cassava 

green mite, and the whitefly (Herrera et al. 2011). In current production areas, the greater likely 

challenge of pests and diseases will mean increased focus on integrated management systems, especially 

host plant resistance and biological control. 
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In current production areas, the greater likely challenge of pests and diseases will mean increased focus 

on integrated management systems, especially host plant resistance and biological control.  
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Socioeconomic vulnerability to climate change  
Farmers know very well how their crops respond to the variations that they confront in their farming 

systems. They understand the intricacies of selecting crops and management practices that will 

maximize their chances of success, whether for household food, for animal feeding, for sale in local 

markets or other. But this traditional knowledge and experience are beginning to prove inadequate as 

changing climate presents challenges that are different from anything previously confronting 

agriculture. Farmers will face an ever-increasing set of variables for which they may not have solutions 

unless the global research and development community accelerates action to provide options and to 

alleviate the rate of change. Farmers, and by extension the urban populations that rely so fundamentally 

on a reliable supply of affordable and nutritious food from farms, will need climate-ready crops and 

production practices to survive the changes underway. Cassava has some remarkable traits that will 

allow it to face climate change more successfully than many crops. The principal among these are its 

high level of tolerance to periodic droughts and its adaptation to high temperatures. Cassava research 

will focus on both genetics and management practices to optimize its adaptation to climate change. The 

focus will be on developing varieties and management systems that (1) allow it to expand into drier 

areas where other crops are pushed out by lack of drought adaptation; and (2) allow it to thrive in 

current production areas.  
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EDUCATION 

8–4–4 Curriculum 

In 1985, President Daniel arap Moi introduced the 8–4–4 system of education, which adopted 8 years of 

primary education, 4 years of secondary education and 4 years of university education. With the 

introduction of the 8–4–4 system CPE became KCPE (Kenya Certificate of Primary Education) while KCE 

became the Kenya Certificate of Secondary Education (KCSE). 

Since 1985, public education in Kenya has been based on an 8–4–4 system,[1][2] with eight years of 

primary education followed by four years of secondary school and four years of college or university. To 

date, there has been steady growth in the advancement of education in the country. the country boasts 

of a great number of public and private universities as well as middle-level colleges. 

 

CONCLUSION  
Class size in Kenyan public secondary schools is generally 40–59 students per class, which the 

participants (teachers and principals) agreed is too large. The research literature would also classify this 

as a large class (Benbow et al. 2007). Both teachers and principals reported that the current class size 

has a negative impact on teaching and learning due to a heavy workload for the teachers in terms of 

marking; a lack of individual attention for the students; inadequate resources such as textbooks; and the 

teachers feeling limited to using mainly lecture as an instructional approach. Approximately two-thirds 

of the principals reported that there is no support at the school or MoE level for preparing the teachers 

in large class pedagogy. Most also did not see the pre-service teacher programs preparing teachers with 

these skills. Further research is needed to determine what type of professional development and pre-

service teacher education would be most helpful and most effective in preparing the teachers in large 

class pedagogy. Despite the challenges they face in teaching large classes, the teachers reported they are 

generally confident in their teaching responsibilities. However, both the teachers and principals cited a 

need for more support in the form of (a) professional development; (b) workload reduction (e.g. hiring 

more teachers, reducing the number of students per class, reducing the number of lessons per teacher, 

integrating ICT in teaching); 21 Ndethiu et al. Kenyan Secondary Teachers' and Principals' Perspectives 

and Strategies and (c) increased resources (e.g. materials for teaching and learning, books, facilities, 

equipment). These areas of support could help to mediate the effects of large class size that researchers 

observed in the lessons, which included an almost sole reliance on lecturing with little teacher-to-

student and student-to-student interaction. The Kenyan government’s role in assisting schools to realize 

the goals of quality education is evident through efforts to increase the number of teachers in order to 

cope with the increased enrolment brought about by the FPE Policy (Abuya et al. 2015). In spite of this, 

Kenyan schools continue to grapple with the problem of teacher shortage (Majanga, Nasongo and Sylvia 

2011). Additionally, a lack of resources, especially printed materials and textbooks. has affected 

instruction in large classes, as well as a lack of trained teachers (Oketch et al. 2010). The implementation 

process for FPE, which was to ensure that the massive enrolment in Kenyan schools was effectively 

managed failed as a result of weak implementation policies that relied mainly on top-down instead of 

bottom-up approaches or a combination of both (Abuya et al. 2015). Bottom-up approaches encourage 

teamwork, focused leadership and excellent communication, whereas top-down approaches hinder the 

translation of policy into practice. Although ICTs have been reported to play a key role in managing large 

classes, and in improving learning outcomes, many developing countries, including Kenya, have not 

https://en.wikipedia.org/wiki/Daniel_arap_Moi
https://en.wikipedia.org/wiki/Kenya_Certificate_of_Primary_Education
https://en.wikipedia.org/wiki/Education_in_Kenya#cite_note-ferre-1
https://en.wikipedia.org/wiki/Education_in_Kenya#cite_note-eshiwani-2
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utilized technology in classrooms as might have been expected (Kisirkoi 2015; Kombo 2015). This 

difficulty has been noted in Kenya in spite of the government’s demonstrated effort to support the use of 

ICT in teaching and learning (Kombo 2015). In making recommendations that could see improved ICT 

use in Kenyan schools, Kisirkoi (2015) advises that the teachers be encouraged to take the initiative, 

with the school leadership supporting them, to create an enabling environment for ICT use. Her case 

study of one school that had successfully integrated ICT into teaching and learning in a Kenyan 

secondary school found that school leadership is a key factor in its successful implementation. The 

Kenyan government can promote ICT use by encouraging the formulation and implementation of 

school-based policies. It is clear that the demand for secondary school education in Kenya, and in many 

developing countries, will continue to grow. While the need for hiring more graduate teachers is high, 

equally important is the need for training all teachers, pre-service and in-service, in large class 

pedagogy, the use of ICT and other tools to support teaching and learning, and providing sufficient 

resources for teachers to be able to support students in learning. Dealing with these needs appears to be 

critical in helping teachers cope with the difficulties associated with teaching large classes.  
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STORMS & CLIMATE CHANGE 

Different factors 
- Droughts (horn of Africa) 

- Flooding (East Africa) 

- Mudslides (sierra Leone) 

- Snow (Sahara Desert) 

- Lightning (Big Problem) 

Peter Johnson – “It was impossible to look at individual weather events 

and attribute them to climate change, but a pattern is emerging” 

Due to climate change we fully expect to have more extremes 

Farming Factor 
70% of the African population grows their own food to some extent. Farmers are getting worried about 

the unpredictability of the weather 

“Some years we get huge floods, some years we get absolutely no rain. 

Even a little shift in rainfall can lead to crop failure and the intensification 

of poverty” 

The biggest impact of higher temperatures will be on yields 

 

CSAG (Climate System Analysis Group), suggests farmers to look into different crops like 

Legumes 

- Resistant to heat 

- Resistant to drought 

Farmers should be taught climate smart agriculture since old methods may worsen the effect by 

reducing soil quality and degrading watersheds. 

Lightning 
Lightning is a big problem in African city’s and agriculture. Due to poor urban design and infrastructure, 

it can worsen flooding during heavy storms. It makes lightning strikes more deadly because water 

conducts electricity 

Farmers work in the open, which makes them more vulnerable during storms. 
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The economic impact of climate change 
Aquaculture in Ghana is very profitable but faces sustainability challenges.  

The study analyzed and compared the economic value of smallholder fish farms with and without the 

incidence of climatic parameters.  

Methods 

Simple random sampling and purposive sampling techniques were used to select the study area and 

farms. A total of 30 farmers were interviewed using a questionnaire-based interview. Additionally, using 

document analysis, observation, and data on farms’ production input and output values, the economic 

impact of climate change on fish farms was assessed. Results: Extreme temperatures, erratic rainfall, 

floods, drought, storm and erosion are prevalent in fish farms. 

 

Available data shows a decrease of 53.4% of small-scale revenue, a 6.9% reduction in small-scale 

aquaculture value from GH¢ 83,000 to GH¢ 120,000 reducing fish supply by 25%. The findings indicate 

that the profitability, economic value, and livelihoods of the small-scale aquaculture industry is greatly 

affected by changes in climate. The incidence of floods, drought, erratic rainfall, erosion, and extreme 

temperature synergistically induce poverty. The implication on the livelihoods of fish farming 

households is very alarming and poses a serious threat to food security in the country.  

Conclusion 

Based on the findings, this study concludes that; floods, rainfall temperature, and drought are the major 

climatic factors affecting the profitability and sustainability of the pond aquaculture industry. The 

preliminary recommendation is that there is an urgent need to map out flood-free zones close to 

perennial water bodies to overcome floods and droughts. Planting trees around ponds to create a micro-

ecology ideal for fish culture and also the construction of water storage facilities and proper dyke design 

would overcome drought and erosion issues. The adaptive capacity of fish-farmers must be built. 
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LAND OWNERSHIP 

property law 
South African property law regulates the "rights of people in or over certain objects or things." It is concerned, in 

other words, with a person's ability to undertake certain actions with certain kinds of objects in accordance with South 

African law. Among the formal functions of South African property law is the harmonization of individual interests in 

property, the guarantee and protection of individual rights with respect to property, and the control of proprietary 

relationships between persons, as well as their rights and obligations. The protective clause for property rights in the 

Constitution of South Africa stipulates those proprietary relationships which qualify for constitutional protection. The 

most important social function of property law in South Africa is to manage the competing interests of those who 

acquire property rights and interests. In recent times, restrictions on the use of and trade in private property have 

been on the rise. 

South Africa 
The subject of African land ownership is and will continue to be a highly emotional issue of great 

importance in the new South Africa. Africans and Afrikaners alike have strong historical ties to the land. 

Thousands of Africans owned land outside the Reserves before 1948. These landowners included large 

numbers of Africans who purchased over 3,000 farms and lots between 1913 and 1936 in the Transvaal, 

Natal, and even the Orange Free State (plus uncounted African buyers in the Cape Province). 

Individuals, tribal groups, or people organized into partnerships owned land. In the 1990s Africans 

complain bitterly about land losses, especially after 1948 as a result of the apartheid policy of forced 

removals which aimed to eliminate the so-called “black spots” from white areas. In addition, some 

Africans point to the problem of land losses between 1913 and 1948, and others resent the severe 

restrictions resulting from the Natives Land Act, Act No. 27 of 1913, which prevented Africans from freely 

buying land in three of the four provinces of South Africa after 1913. On 8 November 1994 the South 

African Parliament passed the Restitution of Land Rights Act, a law which is intended to allow Africans 

to reclaim their lost land. Claims by former owners or their descendants will be buttressed by legal 

documents of one type or another. Some of these legal documents have an interesting and unintended 

use, however: historians can take advantage of them to build an understanding of African land 

ownership before and after apartheid began in 1948. 

(Feinberg, 1995) 

Land ownership and non-ownership 
The example of precolonial Africa is used to criticize the classical conception of land rights in traditional 

societies. Under this conception, there were no real ownership rights but only a sort of usufruct, which 

was essentially collective, the holder of rights being Earth itself as a divinity. On the contrary, property 

rights did exist in Africa, but they did not have the same scope as in Europe. In Africa, only cultivated 

land could be owned. 

 (Testart, 2003) 
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