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Abstract

Climate change poses a considerable threat to food security, with potentially 
existential economic, political and social outcomes for the entire humanity. The 
impact will be especially severe in low and middle-income countries that are 
struggling to meet the needs of a growing population. This mini-review aims 
to contribute to the global and, specifically, the Mozambican debate on the 
potential impact of climate change on food security and how it might affect the 
health of current and future generations. In Mozambique, climate change has 
already had an impact on food security and in some instances, it is exacerbating 
already existing diseases such as diarrhoea, malaria and cholera. However, 
more research is needed using empirical data that will shed light on the potential 
pathways and mechanisms of climate change, and its relationship with food 
insecurity and health outcomes. Furthermore, to ensure that climate change 
does not worsen the prevalence of food insecurity that is currently ravaging 
the country, Mozambique needs to implement all the adaptation and mitigation 
strategies, which have already been approved and adopted in the national 
climate change plan.
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record, with potentially serious consequences for food production 
that could affect the 50% of the world’s population living in these 
regions [16,17]. For instance, a study carried out in the Peruvian 
Andes found that maize production declined by 21-29 % in response 
to new soil conditions directly related to new climatic conditions [6]. 
Furthermore, the production of maize and potatoes declined by 87% 
when plants were grown under warmer temperatures, mainly as a 
result of the greater incidence of novel pests. The same study found 
that crop quality and value also declined under simulated migration 
and warming scenarios [6]. This mini-review attempts to contribute 
to the global conversation on the potential impact of climate change 
on food security and how it might affect the health of current and 
future generations. First, we address the relationship between climate 
change, food insecurity and health in Mozambique. Thereafter, we 
briefly discuss how climate change might already be affecting the 
health and wellbeing of different societal groups, as well as which 
adaptation measures can help curb the potential devastation that 
climate change might bring to the health of the poorest segments of 
the population.

Climate Change, Food Insecurity and Health 
“Food security” is defined as the condition that exists when all 

people, at all times, have physical and economic access to sufficient, 
safe and nutritious food to meet their dietary needs and food 
preferences for an active and healthy life [15]. A given population 
is food secure if it has enough nutritious food that is affordable and 
if it is sufficiently protected against future disruptions to the access 
to adequate food. Food security has four dimensions: availability 
(which refers to the amount, type and quality of food a unit, such 
as a community, household, or individual, has at its disposal to 

Introduction
There is now global recognition that climate change poses a 

considerable threat to global food security, with potentially existential 
economic, political, and social outcomes for the entire humanity 
[1-4]. This is because climate change threatens a very complex 
global food system, which is already struggling to meet the needs 
of a growing and changing population. Climate change is likely to 
contribute to food insecurity across the world, but especially in low 
and middle-income countries [5,6]. It is suggested that changing 
weather patterns such as increasing temperatures, increased rainfall 
and extreme weather events are likely to further exacerbate food 
insecurity as crops are damaged and destroyed. This will affect the 
production and distribution of food, which will result in reduced 
access and availability and, consequently, increased costs [5,6]. 
Furthermore, the reduction in access to affordable and nutritious 
food may result in diet-related health outcomes such as malnutrition, 
as well increased risk of chronic diseases [7]. It is argued that climate 
change will be highly differentiated across continents, countries 
and livelihood systems, according to local resource endowments, 
the nature of agriculture (mechanized versus traditional, hand tool-
based; irrigated versus rain-fed; commercial versus subsistence-
oriented), urbanization and economic diversification (agriculture 
versus industrial and service sectors) and many other environmental 
and socio-economic variables [8,9]. As a consequence, climate change 
is also expected to contribute to internal and international migration 
[10,11]. Regarding developing countries, there is good evidence 
that climate change will compound existing food insecurity and 
undernutrition [12-15]. For instance, some have predicted regarding 
the tropics and subtropics, that by the end of this century, the average 
summer temperature will exceed the hottest summer temperature on 
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consume), accessibility (the ability of a unit to obtain access to the 
type, quality and quantity of food it requires), utilization (the capacity 
of an individual or household to consume and benefit from food) 
and stability (the requirement that food-secure people have access 
to appropriate food at all times) [18,19]. In addition, food security 
has been found to be associated with socio-economic factors such as 
wealth, age, gender, and status within the household. Climate change 
will probably affect all four key dimensions of food supply: availability, 
accessibility, utilization and stability. For instance, in a review of the 
impact of climate change and food security in sub-Saharan Africa, 
Zewdie found that temperature, precipitation, CO2 concentration 
and extreme climate events affect all components of food security [5]. 
The most direct impact concerned food availability through reduced 
net crop production. Furthermore, the author found that there was 
also an impact on food accessibility and utilization although these 
were not as well researched as availability [5]. The pathways through 
which climate change impacts food security (and its dimensions) to 
influence human health outcomes are complex [5,19]. It is argued 
that climate-related disruptions in the food system can indirectly 
impact health through diminishing food security, which is a key 
determinant of health. In addition, human health may also be directly 
affected by the physical effects of climate change on the food system, 
primarily through food safety and nutrition [19]. Diet plays an 
important role in premature death from many chronic diseases. This 
can occur via undernutrition (increased susceptibility and reduced 
resilience to chronic diseases, as well as cognitive dysfunction) and 
overconsumption (which, together with reduction of physical activity, 
is a leading cause of obesity, Cardiovascular Disease (CVD), diabetes 
type II and some types of cancer) [20,21]. For instance, drought 
and long-term drying conditions, higher temperatures, rising sea 
levels, increasing frequency of flooding and acidification of oceans 
contribute to impaired yield, quality and affordability of food [20,21]. 
Furthermore, climate-induced disturbances to traditional living, 
hunting and eating patterns among rural and remote populations 
may affect food security through reduced options for physical 
mobility and increased reliance on imported energy-dense, processed 
foods, thus potentially inducing obesity, CVD and diabetes [21-23].

Climate Change, Food Insecurity and Health 
in Mozambique

According to national and international reports, Mozambique 
is highly vulnerable to climate change, ranking eleventh among the 
most vulnerable countries in the world and ninth in Africa [24]. 
The country’s high vulnerability is attributable to its long coastline, 
with large areas lying below sea level; its location in the intertropical 
convergence zone, downstream from nine shared river basins; and a 
sharp drop in altitude from the interior to the coast, resulting in a high 
level of runoff that causes short-term floods when there is greater than 
average rainfall in the shared international watersheds. Moreover, 
the country has a weak infrastructure of roads, water retention and 
conservation dams, and grain storage silos; and a weak purchasing 
power, with inputs by small farmers who practise agriculture 
irrigated by rain. There is little investment in advanced technologies. 
The country has a fragile social infrastructure and few services, with 
main emphasis on health and sanitation. The levels of poverty and 
illiteracy are high. Furthermore, it is argued that Mozambique’s 
vulnerability is compounded by its high susceptibility to natural 

disasters associated with a lack of coping and adaptive capacity [24]. 
In the country, climate change has manifested itself mainly in the 
form of extreme weather events such as drought, floods and tropical 
cyclones. Drought has affected mostly districts in the provinces of 
Maputo, Gaza and Sofala, while floods have affected Maputo, Gaza, 
Inhambane, Manica, Tete, Zambézia, and Cabo Delgado Provinces. 
Regarding tropical cyclones, these are more frequent in the coastal 
areas of the provinces of Inhambane, Sofala and Zambezia [24]. As 
elsewhere, climate change will exacerbate the risk of hunger and 
undernutrition in the country. Under climate change, the frequency 
and intensity of weather disasters such as droughts, floods and 
storms could increase, with an adverse impact on livelihoods and 
food security [25]. Also, climate-related disasters have the potential 
to destroy crops, critical infrastructure, and key community assets, 
thus deteriorating livelihoods and exacerbating poverty. In addition 
the sea level will rise as a result of climate change, affecting livelihoods 
in the coastal areas and river deltas. Accelerated glacial melt will also 
affect the quantity and reliability of water available globally. Under 
warming trends, glacial melt could accelerate, and the melt season 
would begin earlier in the year.

In addition, across Mozambique, climate change could affect all 
dimensions of food security and nutrition in complex ways through 
impacting food production [25]. As mentioned above, climate change 
will affect the production of some staple crops, and future climate 
change threatens to exacerbate this. In addition, high temperatures 
will have an impact on yields, while changes in rainfall could affect 
both crop quality and quantity. Also, climate change will affect food 
access through increased prices which in turn can impact physical 
and mental health [25,26]. In Mozambique, for the most vulnerable 
people, reduced agricultural output will also mean that many families 
will have a lower income, which, as discussed above, is known to 
be associated with poor health outcomes. This would create further 
stresses to the poorest people as they will be forced to sacrifice a 
larger portion of their income to meet their nutritional requirements. 
Furthermore, in terms of food utilization, climate-related risks are 
likely to affect calorie intake, particularly in areas of the country 
where chronic food insecurity is already a significant problem. 
Changing climatic conditions could also create a vicious cycle of 
disease (physical and psychological) and hunger. Climate change 
will therefore affect the nutritional status of large segments of the 
Mozambican population through impacts on food security, dietary 
diversity, and care practices that will affect health and wellbeing [27].

Discussion
Mozambique is not a large producer of Greenhouse Gases 

(GHGs) and is therefore not a major contributor to climate change. 
The country actively supports international initiatives regarding 
mitigation and adaptation measures to curb climate change. However, 
although there is evidence of climate change impact on food security 
in Mozambique, no studies have attempted to investigate how this 
is affecting population health. There is evidence that climate change 
will impact almost all components of food security (availability, 
accessibility, utilization and stability) [25]. Of great importance for 
population health in Mozambique and other low-income countries 
is that climate change will exacerbate the already existing inequalities 
in overall mortality but specifically child mortality [28]. Furthermore, 
climate-related risks might undo the few gains made by the country 
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in terms of poverty reduction and literacy, especially among the most 
vulnerable groups, the very poor, often women [29,30]. It is suggested 
that the effects of climate change are already being felt in the country, 
especially as a result of frequent extreme weather events such as heat 
and cold waves, flooding and drought [27]. Agriculture is the backbone 
and a priority sector of the Mozambican economy. Agriculture 
plays an important role in food and nutrition security, not only as 
a source of food and of diversification of food, but also as a source 
of employment, providing income for the rural population [31]. In 
2014, the Mozambican Secretariado Tecnico de Seguranca Alimentar 
e Nutricional (Technical Secretariat for Food Security and Nutrition 
(SETSAN)) estimated that about 24% of households nationwide 
suffered chronic malnutrition and chronic food insecurity, and an 
estimated 3.5% of households were suffering acute food insecurity. 
Chronic food insecurity is more prevalent in the northern provinces 
and less in the southern provinces and the country’s capital Maputo 
[31]. Furthermore, food insecurity was reported to be greatest in rural 
areas. By 2017, the country had an estimated seven million people who 
were food insecure and of those, six million were in a state of chronic 
food insecurity [32]. According to a report by the United States 
Agency for International Development (USAID), climatic change 
is exacerbating the occurrence of malaria and diarrhoeal diseases 
which are still main killers, especially in children under the age of 5 
[33]. Moreover, a more recent report states that the level of moderate 
to severe growth delay among children was around 40% across the 
country and that malnutrition had increased to very serious levels 
in central and northern Mozambique [34]. The same report pointed 
out that almost 43% of children experienced delayed development 
associated with nutritional deficiencies. Furthermore, the report 
indicated that, for the first time in years, the country was reporting 
cases of pellagra – a disease linked to vitamin B3 deficiency, which 
results from limited food diversity [34]. In Mozambique, increased 
temperatures, droughts and floods are already having impact on the 
health of the population. For instance, the rising temperatures and 
frequent flooding due to a rise in heavy rainfall events have resulted 
in increasing malaria cases due to increased mosquito breeding and 
rate of mosquito development [33]. Furthermore, climate change 
variability is associated with increasing cholera outbreaks, especially 
because increased and intense precipitation events are likely to cause 
flooding of poorly located latrines, which will in all probability 
also increase the prevalence of other enteric diseases. Also, climate 
change is likely to exacerbate poverty through reduction of income, 
with especially severe consequences for those whose resources are 
already stretched, such as families of HIV/AIDS sufferers. Also, and 
most importantly, climate change can further widen inequalities in 
health, especially those that are deemed unfair and unjust and can 
have consequences for physical and psychological health [33,34]. In 
2019, CARE International estimated that almost 1.6 million people 
in southern and central Mozambique were at the time in need of 
assistance as a consequence of climate change effects. These effects 
occurred in the form of drought and severe weather events [35]. In 
addition, it was pointed out that there were severe food shortages, 
particularly among children under the age of 5, some of whom were 
experiencing acute malnutrition. At the time, CARE International 
reported that crops were failing, and that communities did not have 
enough to eat and could not produce enough to sell, which also 
triggered high risk-behaviours and negative coping mechanisms [35].

Mozambique climate adaptation plan and implications for 
food security and health

In 2012, the Mozambican government approved and adopted 
the National Climate Change Adaptation and Mitigation Strategy 
(NCCAMS) plan covering the period 2013–2025. The NCCAMS’s 
general objective is to “establish the action guidelines to create 
resilience through climate risk reduction in communities and the 
national economy, and [through] promoting low-carbon development 
and the green economy through its integration in the sectoral and 
local planning process” [36]. The specific objectives of the NCCAMS 
are: (a) for Mozambique to become resilient to the impacts of climate 
change, reducing climate risks to people and property to a minimum, 
and restoring and ensuring the rational use and protection of natural 
and physical capital; (b) to identify and make use of opportunities 
to reduce GHG emissions that simultaneously contribute to the 
sustainable use of natural resources and access to financial and 
technological resources at affordable prices, and reduce pollution and 
environmental degradation, promoting low-carbon development; 
and (c) to build institutional and human capacity, as well as explore 
opportunities to access technological and financial resources, for the 
implementation of the NCCAMS [36]. Furthermore, the strategic plan 
defines adaptation and climate risk reduction as a national priority, 
while recognizing the need to make use of the opportunities and 
resources that the country has, without compromising development 
to current and future generations [36].

Despite this positive development, a study that analysed everyday 
realities of climate change adaptation found that the international 
discourse around the impact, in Mozambique, of climate change did 
not resonate with Mozambican stakeholders. The authors pointed 
out that, while country actors took the adaptation agenda seriously 
(at least to some extent), everyday practice which was incorporated 
into bureaucratic politicking was still shaped by social manipulation 
through competing claims on resources [37]. Research on climate 
risk has paid particular attention to cities in coastal areas, both 
because of their exposure to sea level rise, flooding and cyclones and 
because they are often inhabited by vulnerable populations [38,39]. In 
Africa, it is recognized that local governments often lack the capacity 
to deliver basic services, which makes it difficult to improve processes 
of planning and governance [40]. Successful climate change action 
depends heavily on the ability of key actors to form alliances capable 
of linking knowledge and institutional support to enable such action 
[40]. Thus, participatory urban planning is a means both to empower 
citizens to play a part in defining rights to an urban future and to 
provide access to otherwise absent services.

Conclusion
This mini-review aims to contribute to the discussion on whether 

climate change has contributed, and is today contributing, to food 
insecurity and negative health outcomes in Mozambique. The above 
discussion clearly shows that the answer is yes: climate change has 
an impact on the country’s current food insecurity and in some 
instances it is exacerbating already existing malnutrition, stunting 
and diseases such as diarrhoea, malaria and cholera. However, more 
research is needed using empirical data that will shed light on the 
potential pathways and mechanisms of the relationship between 
climate change, food insecurity and health outcomes in the country. 
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Furthermore, Mozambique needs to implement all the adaptation 
and mitigation strategies, which have already been approved in the 
national plan to ensure that climate change does not worsen the food 
insecurity that is currently ravaging the country. Surveillance of the 
impact of climate change on the most disadvantaged groups will be 
critical to ensure that they will not be disproportionally affected by 
the consequences of climate change and including health.
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