


Climate Change and Food Security in Tanzania: A Review of Trends, Effects and Projections
Abstract: The purpose of this paper is to examine the trends, effects, and projections of climate change and food security in Tanzania. A systematic literature review design was used to collect, compare, and synthesize existing literature published between 2015 and 2025 based on climate change and food security in Tanzania. The analysis of the information collected in this study has be done through thematic analysis. The findings revealed that climate change has affected the agricultural sector and threaten the future status of food security in Tanzania. Also, results projects that there are likely to be an obvious increased minimum and maximum temperature trend over the entire country in three future periods 2011-2040, 2041-2070, and 2071-2100 under both emission scenarios Representative Concentration Pathway (RCP) 8.5 and 4.5. Also, the study indicate that from 2021 to 2050, the annual cycle of rainfall shows a slight decrease in monthly rainfall, especially from January to August, and an increase from September to December. The study concludes that climate change is significantly affecting food security in Tanzania. Although some regions remain food secure today, long-term stability is uncertain without coordinated actions. It recommends effective collaboration among government institutions, private sectors, and development partners as an essential way to accelerate progress toward achieving Sustainable development Goals (SDGs).
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Introduction
Globally, the impacts of weather extremes, environmental degradation, and economic shocks continue to hinder people’s access to nutritious and affordable food (WFP, 2024). According to UNIDO (2023), the current progress on achieving SDG 2 provides little hope for reaching that goal by 2030 as the international community committed to do. Population growth, soil degradation, water scarcity, reduced global cooperation, and climate change impacts are among the issues that must be dealt with. No other sector of the economy is as dependent on climatic conditions as agriculture. Countries in the world are executing various strategies to achieve SDG 2 and13. The focus of these countries is to end hunger by ensuring access to safe, nutritious, and sufficient food throughout the year by all people. The implementation is done to reach all people especially the poor and people in vulnerable situations (Kitole & Utouh, 2023).
In recent years, one of the world’s important issues is climate change and food security problems. Various studies identified that the effects of climate change not only affects the food production, but also influences the farmers' income, food accessibility, food supply and food security (Firdaus et al., 2019; Raza et al., 2019; Farooq, 2022). Due to climate change, animals are also having a harder time finding food, water, and protection from the cold and heat, and this lowers their ability to produce milk and other products (Koirala & Bhandari, 2019). On the other hand, indirect impact of climate change on the human health have caused loss of important jobs and livelihoods. Also, climate change affect indigenous communities and those who are already impoverished and have detrimental effects on food security (Ebi & Hess, 2020).
In Africa, the food security situation is quite severe due to the prevailing climate conditions. A significantly larger percentage of the population in Africa experiences hunger than other regions in the world, with approximately 20% of the population affected (World Bank, 2022, as cited in Liu et al., 2025). In East Africa, food and nutrition security concerns remain driven by conflict, inflation, disease outbreaks and poor access to nutritious diets and safe water. According to the March 2024 Food Security and Nutrition Working Group (FSNWG) situation in East Africa report, the following countries have reported to have the large number of people with food insecurity in East Africa; Democratic Republic of Congo (DRC) (23.4 million), Sudan (17.7 million), Ethiopia (15.8 million), and South Sudan (5.7 million) (AGRA, 2024).
Countrywide, climate change and food security are ranked as one of the top issues as explained in various policy documents such as Tanzania development Vision 2025 and 2050, MKUKUTA, Five Year Development Plan (FYDP) and the National Adaptation Programme of Action (NAPA). It has been found that the Government of Tanzania is committed to ensure food and nutritional security, environmental sustainability and climate change adaptation and mitigation. It has also noted that, Tanzania is somehow food secure, although this varies widely geographically (Tumbo et al., 2017). Despite of depending on agriculture sector, the United Republic of Tanzania is one of the countries that are continuing to suffer from the impacts of climate change and related hazards such as floods and droughts, which have substantially affected economic performance and undermined poverty reduction efforts, hence, leads to poor performance of agriculture sector that threatening food security status in the country (UNDP, 2024). 
Although the government and private organizations are working toward achieving Sustainable Development Goals 2 and 13, more coordinated efforts are still needed. While several studies have examined climate change and food security, only a few have analyzed combined data from 2015 to 2025 in Tanzania. As a result, there is limited understanding of the trends, effects, and future projections of these issues. This study addresses this gap by examining the trends, effects, and projections of climate change and food security in Tanzania. This study is significant because it provides updated and comprehensive evidence that can guide researchers, policymakers, and development partners in designing effective strategies to combat climate resilience and improve food security in the country.
Conceptual Framework 
The conceptual framework developed in this paper shows how climate change trends such as increased temperature, rainfall variability, and extreme weather events serve as the main drivers influencing food security outcomes in Tanzania. These climatic challenges affect food systems through agricultural, socioeconomic, and environmental pathways. The resulting impacts reduce food availability, access, utilization, and stability. Nevertheless, adaptation and resilience strategies can moderate these effects by enhancing production, strengthening livelihoods, and improving institutional response capacity against climate change effects. Therefore, food security outcomes in Tanzania depend not only on the severity of climate change effects but also on the effectiveness of adaptation measures implemented by the government, private institutions and community members.
Figure 1: Conceptual Framework 

CLIMATE CHANGE
· Rising temperatures
· Unpredictable rainfall
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CLIMATE CHANGE EFFECTS


Agricultural Effects
· Reduced crop yields and quality
· Declining livestock productivity
· Reduced fisheries output

Social Effects
· Increased vulnerability of marginalized groups
· Migration and displacement
· Health risks 
· Conflicts over resources

Economic Effects
· Reduced household income
· Increased food prices
· Higher production costs
· Loss of export earnings

Environmental Effects
· Soil degradation and desertification
· Water scarcity
· Loss of biodiversity
· Changes in disease patterns










ADAPTATION AND RESILIENCE STRATEGIES
· Climate-smart agriculture
· Improved irrigation systems
· Drought resistant crops
· Soil and water management
· Crop insurance
· Early warning systems
· National adaptation plans


FOOD SECURITY
· Availability of food
· Access to food
· Utilization 
· Stability over time









Methodology
This paper has been developed in the context of Tanzania. The United Republic of Tanzania is a union of Tanganyika and Zanzibar. Administratively, Tanzania has 31 regions where by 26 regions are in Tanzania Mainland and five 5 regions are in Zanzibar. This study employed a Systematic Literature Review (SLR) design to gather, compare, and synthesize existing data on climate change and food security in Tanzania. Data were sourced from peer-reviewed journal articles, government documents, and reports from international organizations such as WFP, UNESCO, FAO, WMO, and IPCC. In this study, inclusion criteria focused on studies conducted in Tanzania, published between 2015 and 2025, addressing climate patterns, effects, projections, and food security. Exclusion criteria removed studies published before 2015, articles without relevance, documents not published in English language, and duplicated or unverified material. Data collection followed structured keyword searches and PRISMA aligned screening procedures to ensure transparency and reliability. The analysis combined thematic review for qualitative patterns, trend comparison across datasets, and narrative synthesis to integrate findings into a coherent understanding of climate related food security challenges in Tanzania.
Effects of Climate Change on Food Security in Tanzania
The study show that climate change is one among the factors affecting food security in Tanzania. Several studies revealed that negative effects of climate change such as unpredictable rain, prolonged droughts, increase in temperature, flood and other extreme weather events, impedes households’ ability to access food, likely through reduced agricultural production and increased food prices, leading to lower dietary diversity and food shortages in the community (Randell & Shayo, 2022; Kazem et al., 2023, as cited in Mberwa & Mwakibete, 2024; Mang’enya, 2018; Kangalawe et al., 2016; IMF, 2023). 
On the other side, the study conducted by Mende et al. (2015) identified low use of improved technologies, large family size as compared with level of food production, low use of fertilizers due to high prices, small plot sizes per household for crop production and climate change as factors affecting food security in the community.  Also, the results showed that the production trends for maize, sorghum and millet yields have been decreasing. This decrease was greatly influenced by the temporal decrease in the mean annual rainfall. The findings show that the diminishing production trend has already decreased food security for 30% in the study area (Mkonda & He, 2017). 
In livestock industry, the findings revealed that climate change has affected the livestock sector and threaten the status of food security in Tanzania. According to Kimaro et al. (2018) argued that severe recurrent drought periods caused by negative impacts of climate change result in shortage of forage and water, leading to cattle starvation and malnutrition. Several studies reported a decrease in rainfall and an increase in temperature trends caused by the impacts of climate change. These trends were linked to massive cattle deaths and outbreaks of diseases that lead to reduction in milk production and poor livestock market prices thus affecting community’s food security status (Mung’ong’o, 2022; Magita & Sangeda, 2017; NBS, 2019).
On the other hand, the study has shown that small scale fisheries are significant drivers for growth and a major source of income plays an important role in household food security and the overall welfare of the community. However, illegal fishing, poor fishing methods, higher temperature caused by climate change, lack of alternative sources of income, population growth and unemployment are major constraints to full exploitation of fishing and threatens efforts to improving productivity on the sector (Mgale & Nikusekela, 2017).
On the same side of the coin, the study show that fish availability is also declining with an increase of sea surface temperature (SST). The study revealed that as lake and ocean temperatures rise, many fish species are being driven into deeper waters that results to difficulties in availability of lake and ocean species (Yusuf et al., 2015). On the other side, the study found that any difference in climate variables affecting the fishers' livelihoods, primarily dependent on fisheries resources (Kapapa et al., 2022). These impacts affects not only the living standard of the fishers but also the status of food security in the community. 
According to Mung’ong’o & Mofi (2025) revealed that in order to address the challenges caused by climate change in fisheries industry, the community uses social networks and fishermen’s institutions for increasing resilience to climate change. This implies that the community will be insecure if the channels of information and food production will be blocked by the negative impacts of climate change or other factors. So there is a need to develop new strategies and strengthening the implementation of the existing one in order to fight against all climatic challenges and improve food production in the country. 
Trends and Future Projections 
Temperature Projections 
The study show that climate models consistently projected increased temperatures for selected weather stations in the central zone of Tanzania. Projected temperature changes showed a mean increase in the range of 1.4 - 2.8 °C (Msongaleli et al., 2015). Results reveal that there are likely to be an obvious increased minimum and maximum temperature trend over the entire country in three future periods (2011-2040), (2041-2070), and (2071-2100) under both emission scenarios Representative Concentration Pathway (RCP) 8.5 and 4.5 (Luhunga et al., 2018). These findings highlight the potential impacts of climate change on temperature patterns in Tanzania. The projected temperature increase in Tanzania could have significant impacts on agriculture and water resources in the country. The minimum temperature plays a crucial role in determining the health and growth of crops in the country (Magang et al., 2024).
On the other side of the coin, the study pointed out that the most iconic indication of negative impacts of climate change in Tanzania, is the glacial retreat that has been observed on Mount Kilimanjaro. The study shows that if current trends continue, Kilimanjaro’s glaciers could completely disappear by 2050 (UNESCO, 2022). The findings implies that due to the predicted changes serious consequences may occur for the local communities. These consequences may affect the whole process of food production, and economic generation activities. Also the changes may lead to decrease number of tourists in the country who are coming to visit the Kilimanjaro Mountain and other attraction sites.
On the other side, the study revealed that Tanzania is increasingly experiencing the impacts of climate change, characterized by rising temperatures and extreme rainfall events that have disrupted socioeconomic activities and livelihoods over the past decade. These changes are largely driven by human-induced greenhouse gas emissions. Since 1980, land and sea temperatures have risen significantly, with projections forecasting increases of over 2°C in western and central regions and 1°C in the east by 2041. Rising temperatures threaten food security by reducing agricultural productivity (URT, 2025).
To cement on the findings, the study revealed that, the annually averaged global mean near surface temperature in 2024 was 1.55 °C ± 0.13 °C above the 1850-1900 average. This is the warmest year in the 175 year observational record, beating the previous record set only the year before. While a single year above 1.5 °C of warming does not indicate that the long term temperature goals of the Paris Agreement are out of reach, it is a wakeup call that we are increasing the risks to our lives, economies and the planet (WMO, 2025).
Precipitation Projections
Based on precipitation trends, the study indicate that the historical precipitation trend for the entire domain of Tanzania shows a slightly increasing trend from 1860 to 2005 punctuated with short periods of decreasing rainfall. Also, the results from the analysis of rainfall data from 1950 to 2007 showed that the rainfall availability trend declined by about 23 percent from about 1100 mm in the 1950s to 850 mm in 2007 (Mushi & Kangalawe, 2020). The projected precipitation trend shows a more significant increase in precipitation from 2005 to 2100 (Borhara et al., 2020).
On the other hand, the study revealed that in the future from 2021 to 2050, the annual cycle of rainfall shows a slight decrease in monthly rainfall, especially from January to August, and an increase from September to December compared to historical (1982-2019) rainfall, for most of studied locations in Tanzania. Spatially, the distribution of projected rainfall shows that the southern part of the Dar es Salaam city will experience higher rainfall than other parts. The most significant findings were a decrease in annual projected rainfall by 20%, the March, April and May (MAM) projected rainfall season increased by 42%, and an increase of 38% of the October, November and December (OND) projected rainfall season (Nyembo et al., 2022).
Additionally, projections reveal that in future climate conditions, heavy, very heavy and exceptionally heavy rainfall events would dominate over regions along coast, central regions, northwestern parts and southwestern and northeastern highland. These increases in extreme climate events are likely to pose significant damage to property, destruction of infrastructure, and other socioeconomic livelihoods for people in many regions of Tanzania. It is therefore recommended that appropriate policies are put in place to help different sectors and communities at large adapt the impacts of climate change in the future climate under RCP 4.5 scenario (Luhunga, 2025).
Food Security Projections 
Based on the situation of food security and future projections, the study show that in the current years Tanzania is food secured. This results have been supported by the findings obtained from several studies conducted from different parts of Tanzania and published between 2015 and 2025 (Mende et al., 2015; Mwanga, 2019; Rashid et al. 2024; Tumbo et al., 2017). Contrary to the current situation of food security in Tanzania, Porter et al. (2014, as cited in Campbell et al., 2016) argued that climate change will affect people's ability to access food in the future. Also, model-based projections of climate change impacts indicate near certainty that global crop production will decrease as a result of climate change. The decrease of crop production globally may affect food security not only in other countries but also in Tanzania.
Based on the findings on the future projection of climate change and food security in Tanzania. It implies that, all effects caused by climatic change today will have impacts on the life of the community members and the country at large in the near future. These changes may hinder food production and lead to food insecurity if immediate measures will not been taken to fight against the problem. Therefore, there is a need to change the mind set and ensuring that climate literacy and information provided through climate services and community approaches, including those that are informed by Indigenous Knowledge and local knowledge, can accelerate behavioural changes and planning. Educational and information programmes, using the arts, participatory modelling and citizen science can facilitate awareness, heighten risk perception, and influence behaviours (IPCC, 2023).
Conclusion
[bookmark: _Hlk197682619][bookmark: _Hlk180402183][bookmark: _Hlk183680988][bookmark: _Hlk197351200]The study concludes that climate change is significantly affecting food security in Tanzania through rising temperatures, unpredictable rainfall, prolonged droughts, floods, and other extreme weather events that threaten crop production, livestock health, fisheries, and household food availability. Although some regions remain food secure today, long-term stability is uncertain without coordinated actions. To address these challenges, Tanzania must strengthen evidence based decision making by investing in research on climate and food security, promote climate smart agriculture, and expand early warning and climate information services for farmers, livestock keepers, and fishers. Also, there is a need to integrate both indigenous and scientific knowledge to enhance adaptation planning. Generally, the paper recommends effective collaboration among government institutions, private sectors, community members, and other development partners as an essential way to accelerate progress toward achieving Sustainable Development Goals (SDGs).
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