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Key messages 

Rice production has increased, but this increase was not steady and mainly stemmed from the expansion 
of the area under cultivation.
Climate change and agricultural production are closely linked: recurrent and intensified weather 
extremes coincide with years of decreased rice production in Tanzania.
The neglect of these weather extremes undermines the possibility of realizing the rice subsector goals 
regarding doubling production and threatens farmers.
Mainstreaming specific goals and strategies to attain them into the agricultural and rice subsector 
policies is necessary.
Investment into climate-smart rice farming offers economic and environmental wins.

By Idil Ires 

Agricultural and natural resources worldwide are 
influenced by unprecedented impacts of climate change, 
with implications for economic growth. If mean 
temperatures continue to rise globally by 3.2°C, the global 
economy could lose up to 18 percent of its GDP and 10 
percent of its total economic value by 2050 (WEF 2021). A 
similar loss is on sight for Tanzania, though its agriculture 
has not suffered catastrophic natural events in the past 20 
years and maintained a steady economic growth (World 
Bank 2015). In 2019, the European Commission’s Index for 
Risk Management scored Tanzania as under high risk, 
ranking it 25th out of 191 countries for vulnerability to 
natural hazards and risks (e.g., tsunamis, droughts, and 
floods) influenced by a changing climate (IASC/EC 2019). 

As the second most important staple food after maize and a 
commercial crop, rice is a strategic agricultural commodity 
in Tanzania. Increased production and export are vital for 
the country’s increased export revenue and the economy. 
These outcomes may also improve rural welfare since the 
subsector employs about 30 percent of the country’s 
population, mainly smallholders (Wilson and Lewis 2015). 
Hence, the National Rice Development Strategy II (NDRS II) 
(2019–30) emphasizes growing the area under 
cultivationfrom 1.1 to 2.2 million hectares, doubling paddy 
production from 3.08 to 6.15 tons per hectare and rice 
(milled) from 2 to 4 tons per hectare, and reducing 
postharvest losses from 30 to 10 percent until 2030 (URT 
2019).  

Unlike the NDRS I (URT 2009), NDRS II mentions climate 
adaptation in agriculture and the sustainable intensification 
and expansion of rice systems (URT 2019). However, 
specification is missing as to how these goals will be 
achieved. Moreover, adaptation is not among the primary 
challenges and strategic priorities (i.e., irrigation, inputs, 
technologies, and marketing) that it identifies to pull public 
and private investments into. This policy paper seeks to 

shed light on the linkages between the broader climate 
events, local weather extremes, and rice production in 
major rice-producing regions based on the literature review 
and a past study of the author. Based on these strong 
linkages, it emphasizes the necessity of mainstreaming 
climate adaptation into the agricultural and rice sub-sector 
development strategies.  

Climate Trends in Rice Producing Regions 
in Tanzania 
Climate change is forecasted to wreck agriculture and life in 
Tanzania. UN agencies estimated continental warming 
across Africa to exceed 2°C by the mid-century, causing new 
weather extremes (UNFCCC 2020; WMO 2020). Moreover, 
model projections demonstrated that if this temperature 
increase materializes as expected, staple food yields (maize, 
rice, and sorghum) will dramatically decrease, leading to 
chronic food insecurity in Tanzania (Rowhani et al. 2011; 
Kahimba et al. 2015). This is especially a threat in the 
Southern Highlands—the food basket of the country which 
has encountered recurrent episodes of prolonged droughts 
(Kahimba et al. 2015). When one of the worst droughts 
happened in 2006, food prices peaked, famine was 
predicted, and water shortages caused power blackouts 
countrywide. Heavy floods in 2009–10 in Kilosa and 2011 in 
Dar es Salaam led to the displacement of thousands of 
people, death and destruction of property and 
infrastructure, and inflation (IMF 2012; Irish Aid 2018). 
Though extreme weather repeats every three-four years 
due to the wider climatic events, floods have been 
becoming more intense, droughts longer, rains starting and 
ceasing earlier than before, which are associated with 
climate change (Irish Aid 2018; Komba and Muchapondwa 
2018). These intensifying extremes are likely to undermine 
Tanzania’s efforts to become self-reliant and an export lead 
in rice (and generally, staple food) if neglected.  
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Figure 1: Mean Annual Temperature Changes in Tanzania

Figure 2: PrecipitationTrends in Southwest and Northwest Tanzania

Historical temperature and precipitation trends—two underlying indicators of climate change— tend to confirm this 
link between climate change and extreme weather episodes in Tanzania. From 1961 to 2013, Tanzania experienced a 
significant increase in the mean maximum and minimum temperatures throughout the country (World Bank 2021) 
(Figure 1). The mean minimum temperature rose much faster than the maximum. Precipitation change was little. 
During the same period, Tanzania’s rainfall fluctuations remained statistically insignificant: data pointed to only a 
slight decline in most of the stations (World Bank 2021).  Though the historical rainfall fluctuations in Tanzania were 
statistically insignificant, six of the major rice producer regions faced severe floods and droughts. These regions are 
Morogoro in central-western, Tabora, Shinyanga, Geita, and Mwanza in northwestern, and Mbeya in southwestern 
Tanzania. Scarce and excessive rainfall co-occurring in these different regions likely balanced each other off and did 
not reflect on national precipitation averages. 

For instance, following the Tanzania Meteorological Agency’s declaration of “the worst El-Niño” in 2015/16 until that 
time (FAO 2016: 1), the temperature change peaked to +1.5°C at the end of the 2016/17 season (World Bank 2021). 
The mean temperature reached a record level of above 23°C, and the rainfall fell short, below 150 millimeters (TMA 
2021). With a delayed onset and an early cessation of below-average rainfall, an intensive drought extended from 
2015/16 into 2016/17 in the rice-producer areas in the southwest and northwest Tanzania (Figure 2). Meanwhile, 
other parts of the country experienced extreme floods similar to that of 2009–11, leaving roads, houses, bridges, and 
farms destroyed (FAO 2016). In 2016, heavy rains killed two people in Mbeya town when precipitation reached 183.2 
millimeters in only 24 hours (Flood List 2016). The rainfall extremes of 2015–17 caused twice as destruction as the 
El-Niño in 1997—a tragic year that triggered a food crisis and left thousands of people homeless in Tanzania (FAO 
2016). 

Source: World Bank (2021) 



The years of rice yield decrease are concurrent with the 
years of extreme rainfall prompted by such broader climatic 
events; this concurrence is uncoincidental. Although the 
average yield has increased over time, this increase mainly 
stemmed from the expansion of the area under cultivation. 
The NRDS II mid-term goals set for 2019–25 include a rise in 
the cultivated area from 1.1 to 1.43 million hectares and 
paddy production from 3.08 to 4.3 tons per hectare (URT 
2019). In 2019/20, according to the national agricultural 
census, the average paddy production was 2.3 tons per 
hectare, below this goal, but the cultivated area stood at 
1.5 million hectares, above (URT 2021). This trend shows 
that while the NRDS’s land expansion goals have been 
already met and overachieved, production levels lagged 
behind. Therefore, the yield increase likely stemmed from 
the land expansion. Moreover, the increase in paddy 
production has been unsteady. A closer look into data from 
different years reveals that in 2016/17, in the aftermath of 
the weather extremes this year, the average production 
was only 1.3 tons per hectare, the lowest in the last decade 
(2011–21) (URT 2017). Evidently, rice production is not 
independent of the weather.   

The extremity of the 2015–17 drought and its impacts on 
rice production levels was confirmed by farmers during a 
study conducted in the Mbeya region the same year (Ires 
2021b, 2021a). Irrigation farmers suggested that despite 
the use of improved hybrid cultivars and intensified 
fertilizer use, the paddy harvest was low, while many 
rainfed farmers reported endemic crop failures. 

Dipped production as a result of recurrent extreme weather 
often leads to adjustments in food policy and trade. Export 
embargoes are usually one of the first measures deployed 
to control domestic food prices and ensure food security. 

For example, as a result of the decreased rice production in 
2015/17, prices rose dramatically in large cities (and 
doubled in Arusha) in only one year from January 2016 to 
January 2017, while shortages persisted into 2017 (FAO 
2017). Soaring food prices led the former president (the 
late President John Pombe Magufuli) to enact several 
rounds of export bans to sustain food security though the 
country had committed to trade liberalization—against its 
ambitions to become an export lead in the region. 

Conclusion and Recommendation 
A scrutinization of the historical and regional data on 
temperature, rainfall, and rice production trends supports 
the suggestion that production cannot consistently and 
significantly increase unless concrete steps are taken to 
strengthen climate adaptation. While commercial rice 
farming has not proven to protect smallholders from 
adverse climate impacts, recurrent food shortages will 
likely continue influencing Tanzania’s trade policies and 
drive export bans against its goals to become a rice export 
giant in the region and expand into the international 
markets. Hence, it is critical for policymakers and donors to 
mainstream climate change into the agricultural and rice 
sector strategies and introduce specific adaptation goals to 
be realized in the mid- and long-term, until 2025 and 2030, 
respectively. This addendum should elaborate on how and 
which seeds and fertilizers will decrease crop water 
requirements and sustain soil fertility, as well as 
climate-smart investments from which sources will help 
manage excessive and scarce water situations, backed up 
by research-based evidence. Further investment is needed 
to develop weather forecasting, warning, and advisory 
systems to avoid disastrous outcomes before climate 
impacts materialize and harm producers and traders.  
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