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Abstract: There is an ongoing debate regarding how to feed Sub-Saharan Africa's fast rising 

population in the long run, as well as the implications for food security. To maintain food security, 

various strategies have been recommended, including a focus on the significance of diversifying 

and improving people's diets. Proposals have been tabled elsewhere with a primary focus on 

enhancing agricultural inputs and technology adoption in order to increase agricultural production 

and productivity, hence strengthening food security. The current opinion piece attempts to 

contribute to this debate by examining smallholder agriculture and its role to African food security. 

This discussion proposes a future paradigm shift toward a gendered climate-smart smallholder 

agriculture and food production and security conceptual framework based on the promotion and 

development of smallholder agriculture and food production and security. Therefore, it's predicated 

that the micro-livestock-centered approach can remodel smallholder agrarian households and 

communities toward a gender-inclusive global climate change adaptive smallholder agriculture to 

strengthen production, supply, and food security in Sub-Saharan Africa. For Africa, today’s 

predicament is to ensure food security for the anticipated rapid population expansion, while on the 

other hand handling an overall net adverse effect of worldwide global climate change, and 

increased socio-economic ills associated with gender inequality in smallholder agriculture and 

ensuring long-term agriculture sustainable development. The failure to address gender inequality 

in smallholder agriculture and food production and pontificate of global climate change effect has 

thrown Sub-Saharan Africa into a state of perpetual food scarcity and insecurity because of low 

agricultural productivity and food supply, and by force of circumstances exposing the agricultural 

communities and its people to extreme poverty and nutrition and food insecurity. Therefore, it's 

predicated that the micro-livestock-centered approach can remodel smallholder agrarian 

households and communities toward a gender-inclusive global climate change adaptive 

smallholder agriculture to strengthen production, supply, and food security in Sub-Saharan Africa. 

For this purpose, this discussion proposes a future paradigm shift towards a gendered climate-

smart smallholder agriculture and food production and security conceptual framework hinged on 

the promotion and development of the micro-livestock and/or unconventional animal species sub-

sector to strengthen food security on the continent. Overall, the discussion emphasizes the 

importance of taking immediate action to alleviate the negative effects of climate change and 

address gender inequality through promotion of micro livestock to assist in the development of 

long-term adaptation measures to maintain smallholder agricultural productivity. 
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1. Introduction 

Food security describes the character, quality, food access, and security of the food 

supply [1]. While on the other hand food insecurity is categorized as inadequate food 

consumption, inadequate food access, and vulnerability to subsistence mechanisms that 

produce sufficient food regularly and are not resilient in shock [2]. Sub-Saharan Africa's 

food insecurity has surged amid the rapid population increase including global climate 

change adversity effect on agriculture, while prevalent gender-based inequalities have 

negatively affected agriculture productivity and compromised communities’ climate 

resilience aspirations hence spurring the continent further into severe food insecurity. 

Food insecurity, climate and environmental changes, and gender inequality in agriculture, 

coupled with rapid population growth, low food supply, and a complex link to 

development, dominate the global sustainability debate. At present food insecurity, 

gender inequality, and global climate change appear to be the foremost deeply interlinked 

socio-economic and environmental conundrums encountering Sub-Saharan Africa [3]. 

These relentless challenges exacerbate food insecurity in the small-scale farming sector of 

most developing countries due to lack of resources to deal with and adapt. However, the 

big picture is clear: About 2 billion people are food insecure because they fall short of one 

or several of FAO’s dimensions of food security [4]. And to make sure food security within 

the future on the continent, there must be an inquiry for brand spanking new ways during 

which these effects might be mitigated and where current food production levels will have 

got to be increased by a minimum of 70% [5] to sustain population food demand. 

Population pressure is anticipated to be the primary driver of agricultural food 

demand, hence the necessity to spice up food production to match the rapid increase on 

the continent. By 2050, Africa is going to be forced to deal with the most important 

population surge, which is approximated at 1.3 billion, believed to be highest with 

reference with other regions [6]. The population is predicted to continue growing up to 

4.5 billion by 2100, hence the food demand, supply, and security look calamitous. 

Population demographic trends point towards surpassing both the standard and quantity 

of food supply to nourish the population (Figure 1) and this has been one of the main 

causes of food disparities on the continent.  

Sub-Saharan Africa food insecurity is more likely to worsen because the continent is 

very vulnerable and has a low adaptive capacity to climate change [7], while the 

prevalence of gender inequality in agriculture has been the main explanation for low 

agricultural productivity on the continent. This scenario has been compounded by the fact 

that there's a gender dimension in agriculture and global climate change response and 

adaptation hence gender is the key unifying variable linking the varied facets of 

agriculture and climate change management. Understanding gender climate differentials 

and integrating diverse gender roles and specific dynamics into smallholder agriculture 

can significantly improve their food production outcomes and effectiveness [8] as a result 

strengthening food security status. 

The smallholder agricultural sector plays a critical role in enhancing the availability 

of food and achieving food security in sub-Saharan Africa [9]. Nearly 95% of Africa’s 

agriculture is rain-fed; therefore, developing and promoting rain-fed small-scale farming 

may be a worthwhile approach for strengthening the food security apparatus in rural 

areas in Africa. More often than not, the majority of small-scale farmers struggle to cope 

and adapt to challenges associated with global climate change on agriculture and food 

security successively perpetual food insecurity. For this purpose, this discussion proposes 

a future paradigm shift towards a gendered climate-smart smallholder agriculture and 

food production and security conceptual framework supported the promotion and 

development of the micro-livestock and/or unconventional animal species sub-sector to 

strengthen food security on the continent. 
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2. Drawing a distinction of major factors in the proposed food security conceptual 

framework and their interrelationships 

The major components of interest which influence the future status of food security 

in sub-Saharan Africa will include demographic changes in population, the gender 

dimension in agriculture and climate change, the direct and indirect effect of climate 

change on agriculture and lastly the agricultural specific activities to address gender bias 

and impart resilience in small holder agriculture in order to strengthen food security. The 

discussion will attempt to expound how these issues are important in future examination 

of food security on the continent. 

2.1. Population dynamics, agriculture and food security 

The growth in global population is approximated to have increased from 6.9 billion 

in 2010 to 8.3 billion in 2030 and to 9.1 billion in 2050, while food demand is expected to 

follow the same trend with a 50% increase by 2030 and a further 70% by 2050 [10].  
However, the argument is that there is no much ado on the 70% increase in food 

supply as such for the 40-year duration, but much more of 70% being the increase in food 

supply to feed the explosive population growth globally. Differentiated population 

growth of developing countries with reference to developed countries is shown in Figure 

1. There is no doubt that emerging economies will experience faster population growth 

than developed countries.  

 

Figure 1. Population growth developed vs developing countries 

The world’s population is growing, but it is in Africa where this challenge is 

particularly serious. Sub Sahara’s is experiencing a 2.7 percent annual population growth 

rate, doubling the South Asia and Latin America of 1.2 and 0.9 percent, respectively [11]. 

The United Nations predicted the sub Saharan Africa’s population will hit a 1.16 billion 

mark in 2015, while doubling by 2050 [5]. For SSA population growth is predicted to 
continue to be the primary driver of overall agricultural food demand. Figure 2 
shows the population trend in Africa which is expected to double through 2050. 
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Figure 2. Population growth in Africa 

The projected large world population through 2030 up to 2050 discussed above has 

received a great deal of attention in line with implications on world food demand [5]. 

Food demand is expected to increase in response to rapid population growth [12]. Figure 

3 shows the projected increase in per capita food consumption in developed and 

underdeveloped countries. However, this is on the background that food production in 

most of SSA has been on the decline (Figure 4). Africa seem not to produce adequate food 

to feed the growing population. Africa’s rapid population growth and decline in food 

production has translated into perpetual food insecurity, impacting negatively on the 

region’s targeted sustainable development. Figure 4 shows the most likely scenario of 

food security status in Africa. At present 20 percent of all residents in Sub Saharan Africa 

are considered undernourished and 277 million people out of the continent’s 1.28 billion 

population faces severe food insecurity [13], while in 2019, 21.3 percent of the Sub-Saharan 

Africa population experienced severe food insecurity [14].  

 

Figure 3. Trends in per capita food consumption worldwide 

https://www.un.org/en/sections/issues-depth/food/index.html
http://www.fao.org/state-of-food-security-nutrition
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While rapid population growth is a challenged, the disturbing fact is that food 

production on the continent is already under the risk from a couple of multiple stressors, 

namely, scarcity of fresh water, soil depletion, and climate change. Over the past 30 years, 

the area of agricultural land has increased (from 166 million ha in 1970 to 202 million ha 

in 1999) at top notch value to the environment. But those efforts had been absorbed 

through fast population increase. During the equal period, the number of undernourished 

people has doubled (202 million people in 1999- 2001 [15]. 

 

Figure 4. World trends on per capita food production 

Africa's agricultural productivity is low, averaging three hundred to 500 kg / ha in 

comparison to 2.5 tons / ha in the United States, for example. To a first extent, sunken 

yields are an end result of poverty and food insecurity [16]. Figure 5 indicates how Africa 

features in the world according to capita food production; it's been the least in the 

worldwide food productiveness landscape. 

 

Figure 5. Current food production versus projected population growth 



Never Assan 6 of 20 
 

 

Because of low agricultural productivity, Africa holds the biggest percentage of food 

-insecure population, with one in 4 persons being undernourished and sixteen percentage 

of the populace stays undernourished [17]. It is expected that if modern-day food insecure 

tendencies continue, the share of hungry population within the continent might be 13% - 

shy of the focused 11.8% mark (1/2 of the anticipated 23.6% discerned from 1990-1992. 

Latin America and East and Southeast Asia have made dramatic upgrades to reduce their 

local starvation rates, as Sub-Saharan Africa lags [18]. Roughly one-sector of all of us in 

sub-Saharan Africa stays undernourished. For years, many pundits have puzzled why 

Africa appears an increasing number not able to feed itself, no matter having lots of the 

world final utilized arable land. With the aforementioned state of affairs farmers on the 

continent are going to be pressured to provide more food as an end result setting putting 

pressure on already static natural resources – land, water, and biodiversity. The UN Food 
and Agriculture Organization (FAO) approximates that farmers should have produce 

70 percent more food through 2050 to fulfill the food needs of the world's anticipated 9-
billion-robust populace [19]. 

Besides population growth becoming an important driver of food demand, it has 

been noted that population growth will decimate the size of arable land capita in Africa 

as a result compromising agricultural productivity which is s already in dire stress. 

According to [20], the world's per capita cultivated land was 0.42 hectares in 1960 and is 

expected to decline to 0.19 hectares by 2050. In Africa, land sizes are expected to shrink 

further, reducing arable land per capita by 0.33 to 0.14 hectares. Therefore, there is really 

no possibility that a small farmer will cultivate more land. The use of available farmland 

is a burden of population growth. [21] rapid population growth is likely to be expected in 

densely populated rural areas.  Small-scale farm entities are declining gradually, and this 

trend is inversely proportional to rural population density. Since the 1970s, the size of 

small-scale farm entities of rural areas of sub-Saharan Africa has declined by 30-40 percent 

[22]. Given the limited static supply of cultivable small scale farmland on the continent, 

the pure dynamics of the concentration of cultivated rural populations point to a 

reduction in average farm size [23]. This is how smallholder agriculture can benefit from 

micro livestock animal species. 

Smallholder farming productivity is affected by on-farm drivers such as farm size, 

management skill and the financial capacity to invest in new technology. However, the 

scope for lifting productivity varies across agro-ecological regions depending on how well 

farmers are currently performing and how they respond to changes in the external 

environment. Productivity is also affected by external factors that are not under the 

control of farmers. These factors include seasonal conditions, technological progress, 

government policy, market conditions and access to infrastructure. An argument has been 

posed that large farms benefit from economies of size, where the average cost per unit of 

output declines as the size of the operation increases because fixed costs are spread more 

thinly. On the other hand, large farms may also be relatively efficient because the of new 

technologies investment is more likely to direct their efforts towards satisfying the needs 

of larger farms, and because large farms typically have the greatest financial capacity to 

invest in innovation. 

With the increase in population densities in rural areas reducing farm size to sustain 

agriculture production obvious they will be severe decline of natural resources (soils, 

water, land, biodiversity, and many other ecosystem services) if not sustainable 

agriculture is practiced. Shrinking farms are associated with increasing land 

intensification. With the compelling food situation to meet food demand on the continent, 

declining small-scale farm sizes have been associated with the overuse of available 

agricultural land resulting in environmental degradation. For Africa, this may 

additionally mean sustainable intensification directed towards reduced land size with no 

expansion of land which is limited by population. Only small sized animal in a mixed 

http://www.fao.org/
http://www.fao.org/
https://www.theguardian.com/environment/2011/oct/23/child-6bn-population-adnan-nevic
https://www.theguardian.com/environment/2011/oct/23/child-6bn-population-adnan-nevic
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agricultural production system this way, food self-sufficiency can be increased in the 

longer term. 

Due to the pressing need to meet food demand on the continent, land shortage may 

be a straining broader structural food security transformation challenge in small-scale 

farming. Arable land size reduction, insufficient yield, and growing population is all the 

threats to attainment of food security. The sharp decline in farm size has occurred at a 

time when the sub Saharan Africa’s call for boost in food production is swiftly increasing. 

Agricultural productivity has declined in recent years, and one of the reasons for the 

imminent environmental problems in the region is the deterioration of land or the 

condition of natural resources, leading to the loss of its production capacity [24]. Over 

population accelerating over use of land resulting in rapid degradation has reduced 

agricultural and rangeland production, significantly damaged biodiversity and water 

resources, interrupted the smooth functioning of ecosystem services, and raised carbon 

emissions and climate change susceptibility. Due to limitations in the amount of cultivable 

land, [25] believed that the population's intrinsic capacity to grow exceeds the world's 

capacity to generate increases in food. In this case, the discussion proposes that promotion 

of small-sized animals’ (micro-livestock and/or unconventional animal species) are going 

to be a viable option on small-sized farms within the rural areas for sustainable 

smallholder agriculture and food production towards achieving food security. In this 

context micro-livestock and /or unconventional animal species refers to small indigenous 

vertebrates (goats, sheep, rabbits, guinea pigs, poultry (chickens, ducks, guinea fowls), 

etc.) and invertebrates (snails, rodents, lizards, insects, etc.) both domesticated and wild 

genetic animal resources which may be produced on a sustainable basis for food. 

In this case, the discussion proposes that promoting of small-sized animals (micro-

farm animals and/or unconventional animal species) is a feasible choice for small-sized 

farms inside the rural areas for sustainable smallholder agriculture and food production 

closer to reaching food security. In this context, micro-farm animals and /or 

unconventional animal species refer to small indigenous vertebrates (goats, sheep, rabbits, 

guinea pigs, poultry (chickens, ducks, guinea fowls), etc.) and invertebrates (snails, 

rodents, lizards, insects, etc.) each domesticated and wild genetic animal resources which 

can be produced on a sustainable foundation for food supply.  In this case, the 

proposition that promoting of small-sized animals (micro-cattle and/or unconventional 

animal species) is going to be a possible preference on small-sized farms in the rural areas 

for sustainable smallholder agriculture and food production inside the course of 

maintaining in food security.  

2.2. Smallholder farming sector and food production in sub Saharan Africa 

There has been an acknowledgment that the smallholder farming sector could be a 

key component of the continental agriculture developmental agenda [26], besides its 

promotion of local food crops and animal species which impact resilience within the 

African food systems. Irrefutably climate change has been a menace to the sustainability 

of smallholder agriculture and food production and security because it worsens an 

already precarious condition through climatic stressors like heat stress, droughts, and 

flooding phenomenon. On the opposite hand, there has been the under-performance of 

agriculture and food production partly because women, who are often an important 

resource in agriculture and food production face constraints that reduce their productivity 

hence Africa’s perpetual food insecurity. With the aforementioned facts, this proposition 

tries to contribute to the controversy on possible novel ways to tackle food insecurity in 

Africa by advocating for the promotion and development of smallholder micro-livestock 

farming as a pathway to handle food insecurity.  

Smallholder farms constitute approximately 80% of all farms in SSA and use about 

175 million people directly [27]. World Rural Strategy describes smallholder farmers as 

those with a marginal asset base, farming on but 2 hectares of arable land [28] which can 
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be even smaller by 2050. Of significance, SSA typifies the worldwide most rural region, 

where over 60 percent of the population has inhabited rural areas since 2014 [5]. This is 

often on the background that the smallholder farmers and their entities remain the 

powerhouse of agriculture and food production producing the bulk of agriculture and 

food products and acting as a social safety net in absence of other livelihood security [29]. 

There's a consensus that a smallholder-led agriculture and food production strategy could 

also be a viable option for agricultural development in Africa [30] hence later alone 

attainment of food security. A rush to determine “brobdingnagian-farms” with 

government discretionary allocation of vast tracts of land is unlikely to be the panacea.  

2.3. How do micro-livestock fit in the food security matrix for sub–Saharan Africa? 

Micro-livestock as a subsector of animal agriculture that can strengthen food security 

in rural areas. Both macro and micro- livestock are an integral component of smallholder 

mixed production systems in Sub-Saharan African (SSA) countries, owing to the many 

livelihoods benefits they offer to smallholder farmer [31]. Smallholder agriculture is 

characterized by mixed crop-livestock systems; however, herd sizes are small and 

numbers of macro-livestock (i.e. beef and dairy cattle, buffaloes etc.) have declined, thanks 

to high population density in rural areas which has reduced land size [32]. The absolute 

role of livestock to rural livelihoods and food security for the rural majority has been 

clearly defined in Africa [33]. Livestock production acts as a core sector to unravel the 

present challenges on food shortage and insecurity to bring future sustainability to the 

continent. However, the adverse effect of global climate change on livestock production 

has been considerable. Meanwhile, global climate change may be a threat to livestock 

production due to the impact on the standard of feed crop and forage, water availability, 

animal and milk production, livestock diseases, animal reproduction, and biodiversity. 

Hence the promotion of micro-livestock into a broad picture of livestock development, 

seem to possess a promising future in addressing food insecurity, especially in Africa 

where land continues to be scarce, thanks to population expansion and therefore the 

adversity of global climate change.  

Micro-livestock refers to small-sized animals that are reared for food. Sub Saharan 

Africa is well-endowed with a profusion of micro-livestock, and in the context of this 

discussion micro-livestock and /or unconventional animal species refers to small 

indigenous vertebrates (goats, sheep, rabbits, guinea pigs, poultry (chickens, ducks, 

guinea fowls), etc.) and invertebrates (snails, rodents, lizards, insects, etc.) both 

domesticated and wild genetic animal resources which may be produced on a sustainable 

basis for food. They're mostly reared in rural areas and want to be considered as a venture 

for lower-income and marginalized populations. Micro-livestock has a variety of 

appealing qualities compared to traditional livestock. Thanks to their numerical 

population advantage and deep embedment in rural communities, micro-livestock have 

continued to play a big role in smallholder farmers' livelihoods and food security. to not 

mention the requisite water and land, micro-livestock are often reared on less feed and 

use organic byproducts like corn leaves and stalks. Micro-livestock like chickens, rabbits, 

and guinea pigs take up little space and need little water. Most species during this class 

are often sourced locally and reared at very minimal costs. If any inputs are purchased 

could also be acquired, and their feed resources are easily accessible and low-cost. Also, 

micro-livestock are related to high productivity rates as a result of their small-sized bodies 

hence yielding prompter returns to the smallholder farmer. 

Through survival, most micro-livestock are selected for genetic adaptation responses 

in additional marginal environments since time out of mind. Micro-livestock could also 

be a sustainable sort of animal production within the pending climatic adversity that has 

significant potential for alleviating malnutrition and food insecurity in Africa. Given the 

considerable hardy characteristics of micro- livestock, their promotion will go an extended 

thanks to facilitating livestock production dealing with the stressful environment as a 

https://www.wordhippo.com/what-is/another-word-for/panacea.html
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result of limited resources. Micro-livestock can make a crucial contribution to increased 

food security due to its small scale, indigenous and versatile nature and since women are 

likely to be considerably involved within the routine management of the animals [34]. 

Rearing micro-livestock is a reasonable solution for ladies, children, and landless farmers 

since it generally requires little space - it can even be practiced within the corner of an area 

- and only needs basic equipment (a few cages) which is reasonable and straightforward 

to form for resource-poor farmers. the traditional large ruminants’ production has been 

facing multiple challenges as a result of rising human population, urbanization, and 

global climate change. 

Micro-livestock keeping is central within the preclusion of widespread barriers that 

hamper from equal participation in agriculture and food production, by advancing their 

socio-economic opportunities, hence, taking a big role in smallholder agricultural and 

food production value-chain. The micro-livestock rearing is a sustainability concept that 

is predicated on establishing and maintaining the circumstances under which individuals 

and nature can subsist in productive harmony, that allow fulfilling the social, economic, 

and environmental demands for future generations. there's minimum gas emission in 

micro-livestock rearing. Micro-livestock rearing could become appropriate within the 

circumstances of smallholders and a valuable asset, especially for the poorest households 

for or her food security needs. Overall, micro-livestock present a promising entry-point 

for gender-balanced development initiatives, due to their potential to decrease poverty 

and improve human nutrition and food security in marginalized rural areas. The capacity 

of micro-livestock to convert feed to body mass exceeds that of huge traditional livestock 

like beef and buffaloes by orders of magnitude. 

Livestock production has been given an overriding emphasis as one of the core 

sectors to solve the current challenges on food shortage and insecurity to bring future 

sustainability to the world over, however the negative impact of climate change on 

livestock production has been considerable. Meanwhile, climate change is a threat to 

livestock production because of the impact on quality of feed crop and forage, water 

availability, animal and milk production, livestock diseases, animal reproduction and 

biodiversity. Hence the promotion of micro-livestock into broad picture of livestock 

development, seem to have a promising future in addressing food insecurity, especially 

in Africa where land continue to be scarce due to population expansion and the adversity 

of climate change.  

For micro livestock, through natural selection have been selected for genetic 

adaptation responses in more marginal environments since time immemorial. Micro-

livestock may be a sustainable form of animal production in the pending climatic 

adversity that has significant potential for alleviating malnutrition and food insecurity in 

Africa. Given the considerable hardy characteristics of micro- livestock their promotion 

will go a long way to facilitate livestock production coping with stressful environment as 

a result of limited resources. Micro-livestock can make an important contribution to 

increased food security because of its small scale, indigenous and flexible nature and 

because women are likely to be very much involved in the routine management of the 

animals [34]. Rearing micro-livestock is an affordable solution for women, young people 

and landless farmers, since it generally requires little space - it can even be practiced in 

the corner of a room - and only needs basic equipment (a few cages) which is cheap and 

easy to make for resource poor farmers. However, the level of women’s participation at 

each stage of the livestock value chain is affected by a host of factors, which vary across 

countries and cultures, and include their access to resources like capital; their skills, 

capacities and ability to organize; and constraints on their mobility to access markets and 

information [35].  The conventional large ruminants’ production has been facing multiple 

challenges as a result of rise in human population, urbanization and climate change. 

2.4. Climate change, agriculture and food security 
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[36] defines climate change as a differential state of the climate characterized by 

changes in the mean and/or the variability of its properties, and that persists for an 

extended period, typically decades or longer. Climate change is likely to contribute 

substantially to food insecurity in SSA, through an increase in temperatures, rainfall 

variations, and the frequency and intensity of extreme weather events, which may cause 

sudden reductions in agricultural productivity, leading to food insecurity [37]. There is 

uncertainty surrounding SSA agriculture and food production capacity to service 

population food demand through an expansion within the food supply and availability 

thanks to rapid population growth and adverse effect of climate change.  

The SSA’s rural majority is poor operating on small farmer, as a result of this reason, 

too, smallholder agriculture will necessarily remain at the center of development 

strategies and programs for many decades to come on the continent. The consequences of 

global climate change on agriculture and food production are already evident on the 

continent. The adverse effects of climate change on agriculture and food production have 

had both directly and indirectly impact [7]. SSA saddled with rapid population growth 

inter-fused with the increased intensity of such environmental accounts as floods, 

droughts, extreme variability in temperature or rainfall often jeopardize food security. 

The sub-Saharan continent is as diverse because due to differentiated natural resources 

endowment, namely geography, cultures, and social/economic status – yet all still 

continue to experience the adversities associated with to climate change that has 

threatened their agriculture and food production capacity. Their captivated with 

agriculture a climate sensitivity sector has made them liable to global climate change [38].  

[39] observed that the vulnerability of African countries is aggravated to an oversized 

extent by dearth of adaptation resources, poor governance, lack of data and information, 

and therefore the already precarious hot and dry climatic climate. 

Climate change is probably going to worsen food insecurity in Africa, through a rise 

in temperatures, rainfall variations, and also the frequency and intensity of maximum 

weather events, which can cause sudden reductions in agricultural productivity resulting 

in food insecurity [37].  Gender inequality notably limits the resilience and adaptive 

capacity of women, families, and communities to climate change [5]. Given the 

interrelationships between gender, climate change and agriculture, the response to 

climate change vis-à-vis the agricultural sector should therefore take into consideration 

gender dynamics and be gender-responsive. For Africa, today’s predicament is on the way 

to ensure food security for the projected population expansion while handling an overall 

net adverse effect of climate change, and increased socio-economic ills related to gender 

inequality and ensuring long-term sustainable development. 

Understanding gender climate differentials and integrating diverse gender roles and 

specific dynamics into projects and programs can significantly improve their outcomes 

and effectiveness [8] in addressing food security.  [3] proposed that gender, global 

climate change, agriculture food production and food security are interrelated and their 

dynamics are conglomerate, interlaced, and rooted in social, economic, and institutional 

factors. Their association contains a pertaining to the resultant outcome of smallholder 

agriculture and food security in Africa. Hence they should be understood as interrelated 

for the optimization of agricultural productivity. For this purpose, the current discussion 

proposes a future paradigm shift towards addressing food security in geographic region 

which is predicated on gendered climate-smart smallholder agriculture and food 

production conceptual framework that targets micro-livestock production in rural 

communities. 

2.5. Gender, agriculture and food security 

Gender dimension plays a key role in stimulating small-holder farming growth, 

especially in rural areas of developing countries where manual labour dominates 

production [40]. Gender can be described as the socially established roles in terms of 
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individuals in a society. Poor agriculture performance, increased poverty also as 

malnutrition and food insecurity, are partly thanks to gender inequality in agriculture 

[28]. Traditional in smallholder agriculture labour gender division shows that women are 

in charge of food production. But women do not enjoy the same sociocultural status as 

men with reference to access to economic resources available during food production. For 

example, credit, input, advisory services, access to land or ownership is male-oriented. 

This variation and unequal gender participation has had implications for agricultural 

development, especially in sub-Saharan Africa where farm productivity is still low 

compared to other countries in the world [28].   

Women are involved in over half the farm activities in many developing countries, 

bear most of the responsibilities for household food security, and contribute to household 

well-being through their income-generating activities [42]. Sub-Saharan African women 

produce up to 80% of agriculture and food products for household consumption and even 

selling in local markets. Predictions are that crop yields might increase by 20–30% and 

hunger reduced by 12–17% if there was no gender bias in access to agricultural resources 

[28]. Despite women farmers essentially feeding the African continent, they have 

remained largely in the background. The elemental question is how can we address this 

gender bias to boost the capacity of African countries to satisfy their food demand and 

offset the food insecurity.  

Boosting of agriculture food production are positively influenced by uninterrupted 

participation of women to produce and supply enough food to meet the needs of fulfill 

the requirements of the rapid population food demand. Equitable access to and control 

over the land, credit facilities, extension services, and gender-sensitive agricultural 

technologies are a part of the holistic demand to think about for gender equity [43]. 

Inherent gender bias (such as lack of access to land, financing, markets, agricultural 

training, and education) in smallholder agriculture could be a major gender-specific 

obstacle that puts women at a major disadvantage to contribute to agriculture and food 

production for sustainable development. 

Regards for gendered roles and relations is critical in boosting agriculture and food 

production and agricultural development initiatives, where gender equity is crucial for 

sustainable development and climate change adaptation [44]. This is often on the 

background that women play major role in smallholder agriculture providing a very 

important opportunity to positively impact food production and security during a 

changing climate [45]. Rural women specifically are reported to be at high risk of negative 

impacts from global climate change [46, 47, 48]. They have less access to agricultural 

resources like land, extension services, and inputs with which to adapt to climate 

variability, and since gendered social norms and roles can inhibit women's adaptive 

capacity [49, 50, 51, 52]. The assertion was that addressing gender inequality in agriculture 

requires major paradigm shift at institutional, policy, organizational, and resource 

allocation levels. 

Despite the importance of livestock in smallholder livelihood, gender inequalities 

continue to persist. Considerable evidence from the literature on women’s roles in 

smallholder agriculture points to the very fact that gender inequality slows agriculture 

and food production hence eventually decelerating sustainable development. [52] argued 

that augmenting women’s empowerment by scaling women’s competencies to form 

decisions and exploitation of opportunities in agriculture is crucial for broad-based 

sustainable agricultural development in Africa. Also, overwhelming evidence points to 

the very fact that gender, climate change, agriculture food production, and food security 

are interrelated and their dynamics are heterogeneous, complex, and rooted in social, 

economic, and institutional factors [3].  

Because of the critical role of women in the livestock sub-sector in agriculture, there 

have been more and more development programs tailor-made to address the gender-

based constraints to achieve their intended goals. The process starts with the identification 
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of the roles played by men and women in different livestock activities, and to what extent 

do men and women own different types of animal species. Access, control, and 

management of animal genetic resources in the micro-livestock category such as small 

ruminants and chickens, empower women and lead to an overall positive impact on the 

welfare of the household food security. The changes to societal attitudes and cultural 

beliefs around gender roles, norms and female empowerment at the community and 

household levels have been slow especially due to systemic gender barriers fueled by 

deeply held and persistent stereotypes [54]. The modifications to societal attitudes and 

cultural ideals round gender roles, norms and women empowerment on the network and 

family levels were gradual particularly because of systemic gender boundaries fueled 

with the aid of using deeply held and chronic stereotypes. 

In many poor resource communities, as an example cattle and larger animals are 

owned by men, while smaller animals – like goats, sheep, pigs, and backyard poultry kept 

near the house – are more a woman's domain. Understanding gender climate differentials 

and integrating diverse gender roles and specific dynamics into projects and programs 

can significantly improve their outcomes and effectiveness [8] in addressing food security. 

Generally, women and men’s involvement in different types of agricultural work depend 

mainly on the local customs as well as the social, cultural, and religious influence in most 

African communities [55]. 

Gender integration across national policy processes is critical to ensure effective 

implementation of climate change adaptation intervention in smallholder agriculture. 

Gender disparities in climate knowledge and livestock production adversely affect 

sustainable food security hence addressing inequalities will promote food security. For 

rural communities to be able to adapt to climate change is dependent on their perception 

and knowledge of climate change among men and women. If there is knowledge 

differential on climate change its implications will be felt in food security. The current 

Food Security Conceptual Framework is an abandonment of the previous assumptions on 

addressing gender inequality, food insecurity, and climate change adversity where these 

factors were taken as isolated socioeconomic and environmental variables. This approach 

has posed challenges because the aspects of the socio-cultural, economic and 

environmental nature of communities are interdependent hence the requirement ascertain 

a holistic approach in addressing these adversities on how they influence food security. 

The micro-livestock as a sub-sector of animal agriculture-centered approach can 

transform smallholder agrarian households and communities toward gender-inclusive 

climate change adaptation in agriculture to reinforce food security in Sub-Saharan Africa. 

3. Proposed Food Security Conceptual framework for sub–Saharan Africa 

Figure 6 depicts the major 4 components of food supply sources that sustain food 

security, while Figure 7 presents the proposed Conceptual Framework diagram defining 

the gender-micro-livestock-climate change nexus in enhancing food security. The 

proposition is predicate on the understanding that smallholder farmers are the foremost 

stakeholders in agriculture and food production on the continent. Most rural households 

rely on agriculture within the bounds of their livelihood and micro-livestock commonly 

constitutes an indispensable part of their agriculture and food production system. It 

should be noted that the proposed food security conceptual framework’s emphasis on 

micro-livestock does not imply that the opposite sources of food security aspects or 

diversification are not important. The perspective is that small-sized animal species are 

seldom considered within the broad picture of animal agriculture and food production 

but they appear to possess a promising future, especially where land is continued to be 

decimated as a result of high population density in rural areas.  

Factoring micro-livestock species together of the foremost components of the African 

food security conceptual framework raises awareness of the potential of those small 

species, and on the opposite hand, may stimulate their introduction into animal research 
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and economic and agriculture and development agenda on the continent. Three 

significant factors distinguish this conceptual framework from other food systems 

frameworks, orienting it more precisely toward the link of smallholder agriculture and 

food production, gender, and climate change and their influence on food security. The 

three – gender, climate change, and micro-livestock as a sub sector in animal agriculture. 

The proposed Food Security Conceptual Framework for sub-Saharan Africa (Figure 7) 

reflects a complex, interwoven set of factors (gender, climate change, and micro-livestock) 

that operate collusively to influence food security outcomes. Within the proposition of 

this framework, a trial is formed to explain the interrelationship of those factors in a 

simplified way. The most focus must get on the smallholder farming system as an entity: 

the determinants, their interrelationships, and therefore the incentives that guide them 

have to be understood to optimize food security. This food security conceptual framework 

does not ultimately depict all components of a food security, rather it prioritizes the 

component of the relationships and interactions between gender, climate change, and 

agriculture as are vital components that where ignored during previous food security 

framework. 

 

Figure 6. Agriculture food supply sources in the food security matrix 

The proposed conceptual framework brings on board the less recognized micro-

livestock species which has the potential to spruce food production and supply-side 

considering the long run fragmented land sizes, thanks to rural population densities in 

Africa. Due to population pressure and climate change, sub-Saharan Africa's agriculture 

and food production landscape is experiencing reconfiguration. With this in mind, it is 

time for a re-imagining of the longer term of food security in sub-Saharan Africa. 

Development of a novel framework that imparts stability and volatility in agriculture and 

food production systems on the continent through provisions of assessment tools which 

to seem at the actors and actions in the smallholder agriculture and food production 

system, which is that the major supplier of bulk of food on the continent. 
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Figure 7. Conceptual framework to define the climate change, gender and micro livestock 

relationship in enhancing food security in smallholder agriculture. 

Taking under consideration the vulnerability, marginalization, and gender 

inequality that have stalled agricultural productivity, institutional support is critical to 

spruce agricultural food production and achieving food security on the continent.  In 

most cases, women are often under-represented in conceding policy and have more 

limited access to technology, financing, employment, and productive assets. This is often 

on the background that women are more often have differentiated roles and 

responsibilities in agriculture and food production, while at the identical nonce the 

foremost vulnerable group to climatic shocks and stresses. Women still be more 

vulnerable than men to the impacts of climate change, primarily because they epitomize 

the bulk of the continent's poor and are relatively more contingent threatened natural 

resources. Household dynamics and decisions about agriculture and food production and 

livelihoods, what livestock they keep, features a direct effect not just on family nutrition, 

but also on food security and nutrition outcomes.  Household dynamics and decisions 

about agriculture and food production and livelihoods, what livestock they keep, contain 

a direct effect not just on family nutrition, but also on food security and nutrition 

outcomes.  

 The contributory role of livestock to rural livelihoods and food security, as an 

agricultural sub-sector especially those of the poor, is well-known and indisputable [56, 

33]. Livestock production has been given an overriding emphasis joined as one of the core 

sectors to unravel the present challenges on food shortage and insecurity. However, the 

awful outcome of climate change on livestock production has been noticeable. Climate 

change impact on the quality of range-land and forage, water availability, animal and milk 

production, livestock diseases, animal reproduction, and biodiversity. Hence the support 

of micro-livestock rearing as a key component of broader picture of smallholder 
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agriculture food production agenda, seem promising in addressing food insecurity, 

especially in Africa where land continues to be fragmented, thanks to rapid population 

densities in rural areas and climate change challenges. 

The Food Security Conceptual Framework for geographic area (Figure 1) is 

predicated on the belief that smallholder livestock rearing has the potential to 

simultaneously play a critical role of cushioning the risks of food insecurity and promote 

gender equity while acting as an avenue to offset adversities posed by climate change. The 

most important assumption is that gender differential in smallholder livestock production 

and climate change impact knowledge and also the response gender gap is that the basis 

of vulnerability and food insecurity in the smallholder farming sector. On the opposite 

hand, agriculture could be a key livelihood activity – but it is prone to global climate 

change [57]. Overall, low productivity in smallholder livestock rearing as a results of 

gender disparities in livestock production and adverse effect of climate change implies 

less availability of and access to food and ultimately high levels of malnutrition. However, 

it is important to notice that any intervention that takes into cognizance gender disparities 

in livestock production and therefore the adverse effect of climate change to handle 

smallholder livestock productivity can increase food security. The failure to pander to 

gender inequality and deal with the climate change effect has thrown Sub-Saharan Africa 

into a state of perpetual food scarcity because of compromised food production, 

consequently condemning the agricultural rural communities and their people to extreme 

poverty and nutrition insecurity. 

For micro-livestock sub-sector, the major point is that almost all rural household and 

even the poorest of them all, own some form of micro-livestock. Hence a boost in 

agriculture activity in this sub sector as the sum of all individual and household changes 

will have a grave impact on agriculture and food security on the continent.  Micro-

livestock rearing is central within the addressing the issue of gender bias in agriculture 

and food production that hinders women from equal participation in smallholder 

agriculture and food production, by broadening their socioeconomic opportunities, 

hence, enhancing their critical role in agricultural and food systems.  This framework 

serves are a key component of a holistic approach to deal with food insecurity through a 

gendered climate-smart smallholder agriculture and food security.  

Gender, climate change, agriculture food production, and food security are 

interrelated and their dynamics are conglomerate, interlaced, and rooted in social, 

economic, and institutional perspectives. Their relationship incorporates a collectively 

profound influence on the end result of smallholder agriculture and food production and 

security in SSA. Hence, they must be understood as an entity for optimization of 

agricultural productivity-enhancing the provision of food and achieving food security. 

The lack of progress in addressing food insecurity over the past two decades, deepened 

by adverse impacts of climate change and gender inequality in smallholder agriculture 

has illuminated the requirement for brand spanking new approaches for addressing food 

insecurity in Africa. 

4. Policy and institutional environment in boosting smallholder agriculture and food 

production to strengthening food security 

Governments in Sub-Saharan Africa are under pressure to improve performance in 

the fight against food insecurity. Governance is shown to be a highly influential factor 

and, paradoxically, it is suggested that current self-sufficiency may increase future 

potential vulnerability because trade networks are poorly developed. This may be 

relieved through freer trade of food products, which is also associated with improved 

governance. Policy decisions, support and interventions will need to be targeted at the 

most vulnerable nations, but given the strong influence of governance, to be effective, any 

implementation will require considerable care in the management of underlying 

structural reform. 
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The support for the smallholder farming sector to improve agriculture and food 

production is widely driven by the general public sector, which has established 

institutional support mechanisms in type of agricultural research, extension, commodity 

marketing, input supply, and land use legislation, to fast-track development of 

agriculture. Despite what preceded the interrelationship between gender, climate change, 

and agriculture and the way this association influences food security, the institutional 

support systems play a critical role in improving agriculture and food production within 

the smallholder farming sector. Gender-sensitive policies in agriculture promote and 

make sure the adoption of gender-sensitive and responsive approaches towards 

engendering agriculture plans and programs in such the simplest way that men and 

women have access to and control productive resources and facilities to bridge gender 

gaps. The framework includes mainstreaming gender in extension services and 

improving gender responsiveness within the delivery of agricultural services. On the 

opposite hand, mainstreaming gender into climate change, mitigating and adapting 

strategy for smallholder farmers against global climate change. 

It is worth mentioning that integrative multi-sectoral partnerships as essential to 

improving smallholder agriculture and household food security. Given the above, 

smallholder farmers doubtless warrant special attention through agricultural policies that 

may suffice as incentives to extend agriculture and food production and achieve food 

security on the continent.  By way of explanation, efforts directed towards agricultural 

research, extension, commodity marketing, input supply, and land use legislation can 

assist smallholders to increase the productivity of their farms, particularly, financial 

institutions can play a key role during this scenario since the opposite support institutions 

such as research and extension are already working closely with farmers. The knowledge 

and skills, therefore, exist as far as production is concerned and what farmers lack are the 

resources to support production. Hence, efficient agricultural extension targeted at 

smallholder farming sector for their effective gendered climate-smart agriculture and food 

production technologies adoption will increase agricultural productivity. For Sub-

Saharan Africa, it seems most existing extension models have ignored smallholder 

resource-poor farmers, especially those in less productive and heterogeneous 

agroecological areas. 

Before addressing the precise factors of low productivity and food insecurity, gender 

inequality, and global climate change through research agenda and extension, it must be 

understood that many African countries are confronted with an amazing setback to their 

agriculture research capacity, which has translated to the problems aggravating food 

insecurity. Setting in motion a process to confirm adequate resource allocation and 

knowledge base in smallholder agriculture could be worthwhile for the integration of 

food security concerns in the research agenda and extension on the continent.   The 

agricultural extension will be viewed broadly as a multipurpose, educational, and 

technical consulting service designed to induce about broad-based smallholder 

agricultural and food production for achieving food security. While it is recognized that 

ensuring food security calls for the intervention of and interaction among a good range of 

stakeholders, the individual governments will need to continue playing a key leadership 

role in facilitating collaboration between disciplines, institutions, and sectors as well as 

coordination of research efforts that benefit smallholder farming sector. Their ability to 

satisfy this role is contingent upon certain levels of infrastructure and financial resources, 

human resource capacity, and also the existence of an enabling institutional environment.  

While the heterogeneity of smallholder agriculture and food production necessitates 

a substantial and more manifold institutional structure, the present research structure and 

therefore the ancillary extension systems to spread smallholder farmers and rural 

innovations are inadequate to support agriculture and food production systems hence the 

perpetual food insecurity on the continent. It is recommended that for the continental 

government agricultural policies to attain its target of rural development through 
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sustainable smallholder agriculture food production, there is need an adequate level of 

strategically targeted investment in smallholder agriculture, upgrade rural agriculture 

infrastructure, boost crop and livestock productivity, and increase the competitiveness of 

the farm output, additionally to fighting climate change and gender inequality.  

5. Implications 

Food security has been a hot content topic of debate in recent times’, especially in 

sub–Saharan Africa. Sub Saharan Africa is facing multiple challenges in its move toward 

improvement in food access, availability and utilization. Food insecurity has surged amid 

the rapid increase and global climate change effect, while gender-grounded inequalities 

have adversely affected agriculture productivity and compromising communities’ climate 

resilience aspirations hence spurring the continent further into severe food insecurity. 

Meeting the food demand for a rapidly growing population is already a significant 

challenge for Africa. Given the rapidly growing population, ensuring food security 

requires an increasingly innovative approach. Moreover, global climate change is already 

affecting agriculture and food security, and without urgent action, many people are going 

to be in danger of hunger and food insecurity. Africa is predicted to grow fastest and 

already has the world's biggest food insecurity problem. At an equivalent time, it's the 

region with rock bottom per capita agricultural productivity per hectare and doubtless 

the foremost vulnerable to global climate change. Although there are many major 

smallholder farm entities with favorable food growing conditions that are already 

producing sufficient food, many parts of the continent are nevertheless experiencing 

ongoing food insecurity.  

Food security is suffering from a special impetus to different degrees by different 

agricultural and ecological factors in Africa. Global climate change negatively impacts the 

supply and stability of food security, but gender inequality and neglect of gender-friendly 

policies in agriculture have negative consequences for agriculture and food production, 

hence perpetuating food insecurity.  The plight of undernourished people needs to be 

addressed through pro-active implementation of food-security strategies that takes into 

account the impact of climate change in smallholder agriculture.  Necessary policy 

adjustment through integration of climate and gender policies into smallholder 

agriculture sector should be tailored to ensure that smallholder can apply their initiative 

and ingenuity to access food and establish a livelihood. Gender based vulnerability in 

climate change and gender in equality in agriculture are dominant factors that have 

impinged on agriculture and food production, hence strengthening food security should 

start with identification of the most vulnerable categories of population and consider their 

assets and constraints in order to emerge from poverty and food insecurity. So as to realize 

food security goal and understand food-security challenges, the SSA will got to take an 

objective check out the approaches to shed light on the simplest path forward in building 

a food-security strategy in smallholder agriculture. During this case, food insecurity, 

gender inequality, and global climate change effect are in substance the foremost deeply 

connected socio-economic and environmental conundrums impacting on food security in 

Sub-Saharan Africa. To make matters worse smallholder agriculture and food production 

which is the backbone of continent’s agriculture have endured low agrarian productivity 

over the past decades, contending with global climate change effects and prevailing 

gender disparities in agriculture.   

Climate change and variability are recognized as major threats to smallholder 

agricultural sustainability, affecting agricultural production and farmers' livelihoods, 

especially in developing countries. Smallholders, Africa's main food production sector, 

are more vulnerable because they mostly depend on rain, thrive naturally, and have 

inadequate coping mechanisms. Adaptation and mitigation strategies to climate change 

and variability which account for the gender-climate change and variability –smallholder 

agriculture nexus will enhance agriculture productivity, contributing to resilience and 
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mitigation in rural areas. Adaptation and mitigation options are context-specific and 

smallholder agricultural productivity prioritization should be based on sociocultural, 

biophysical environment, and smallholder resource endowments. The approach is to 

promote gender equality in agriculture, maintain productivity of smallholders by coping 

with climate stress, maximize production under favorable conditions, and the magnitude 

of the increase in agricultural productivity is dependent on the understanding of 

sociocultural, biophysical environment, and smallholder resource endowments. 

In this discussion the argument is based on the supposition that among the livestock 

species, micro-livestock class got to be the first focus for ensuring the food security and 

livelihood of resource-poor and marginal smallholder farmers who are the main 

stakeholder in agriculture and food production in sub–Saharan Africa. The idea is that 

promoting micro-livestock rearing in rural economies will simultaneously curtails the 

danger of food and nutrition insecurity by acting as an entry point of gender equality, 

while leveraging on the opportunities that tiny animals rearing will effectively offset 

adversities posed by the global climate change effect as a results of the survival on limited 

feed and water resources and also produced sustainably on reduced farm size due to 

increased population densities in rural areas. within the smallholder agriculture sector, 

micro-livestock rearing already embedded within the socio-cultural, economic and 

environmental rural community fabric and are tipped to play a big role in ensuring food 

security to satisfy the increased food demands of the rapid growing human population 

by 2050. Despite the compelling need for farmers on the continent to supply more food, 

smallholder farm size is going to be reduced due to increased population density within 

the rural areas, while on the opposite hand animal feed resources will dwindle and water 

becoming scarce because of global climate change. While both farm size and farmland are 

in decline within the smallholder farming sector, efforts should be made to stop an 

outsized drop by smallholder agriculture and food production. Therefore, it's predicated 

that micro-livestock-centered approach can remodel smallholder agrarian households 

and communities toward a gender-inclusive global climate change adaptive smallholder 

agriculture to strengthen production, supply and food security in Sub-Saharan Africa. 

Overall, the discussion emphasizes the importance of taking immediate action to alleviate 

the negative effects of climate change and address gender inequality through promotion 

of micro livestock to assist in the development of long-term adaptation measures and full 

participation of women to maintain smallholder agricultural productivity. 
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