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1. Introduction
1.
The objective of this report is to provide a review of and recommendations for
improving the agriculture and food security risk financing framework in the Southern Africa
Development Community (SADC1) Member States. This report presents the compilation of
various analyses and activities realized in the context of a World Bank Group Advisory Services
program to the SADC Region during 2019 and 2020, which included: (i) a stocktaking of the
agroclimatic information systems of the region; (ii) the implementation of four innovation
challenges to identify the most promising solutions to advance the risk finance agenda for food
security and agriculture in the region; (iii) the implementation of one of the innovative solutions
to one SADC Member State (the Democratic Republic of Congo); and (iv) the development of a
regional risk financing policy note for agriculture and food security in SADC. The work was
conducted by a multisectoral team2 from the World Bank Group (WBG), and supported by several
partners from NGOs, academia, international and regional organizations, public and private
sectors. The report begins with a brief introduction on the importance of agriculture and food
security risk management in Southern Africa (Section I), followed by a stocktaking of existing
strategies and approaches for financing agriculture and food security risks in the region
(Section II), the review of innovations in this space (Section III), and recommendations for
improving the agriculture and food security risk financing framework in SADC (Section IV).
2.
Agriculture is both a source of food security and a core economic activity across all
SADC Member States. Although the level of importance may vary from one member country to
another, the agriculture sector has significant social and economic importance in the SADC region,
contributing between 4 percent and 27 percent of GDP among the different SADC countries, and
approximately 13 percent of export earnings overall. Furthermore, about 70 percent of the region’s
population depends on agriculture for food, income, and employment.
3.
Food production per capita in SADC has declined over the past few years and
production volatility per capita has been increasing, putting at risk food and nutrition
security in the region. Caused by persistent climate change (drought, floods, strong winds,
1

The SADC is one of the eight African Regional Economic Communities (RECs) and comprises 16 Member States: twelve (12)
mainland and four (4) island states in the South-West Indian Ocean.
2 The WBG team was coordinated by Diego Arias (Agriculture and Food), Niels Holm-Nielsen (Disaster Risk Management), and
Barry Maher (Disaster Risk Financing). WBG team members included: Martin Gurria (Consultant), Cristina Stefan (Consultant),
Nathan Engle (Senior Climate Change Specialist), Parmesh Shah (Lead Rural Development Specialist), Luis de la Plaza (Lead
Financial Officer/Debt Capital Markets & CBP), Miguel Navarro (Manager), Ghislain Aihounton (Consultant), Erick Fernandes
(Lead Agriculture Specialist), Caroline Sartorato Franca (Consultant), Hilary Rizzo (STT), Kristina Zittel (STT), Ekaterina
Naimushina (Consultant), Naomi Sakana (Consultant), Martin Buehler (Senior Insurance Specialist), Shadreck Mapfumo (Senior
Financial Sector Specialist), Sharon Onyango (Financial Sector Specialist), Asa Giertz (Senior Agriculture Economist), Oscar
Ishizawa (Senior Disaster Risk Management Specialist), Juan Buchenau (Senior Financial Sector Specialist), Panos Varangis (Head
of SME Finance Advisory), Peter Goodman (Senior Agriculture Economist), Stephen D’Alessandro (Senior Agriculture
Economist), Bianca Adam (Senior Operations Officer), Toshiaki Ono (Senior Financial Sector Specialist), Ghada Elabed
(Agricultural Economist), Hervé Trebossen (Consultant), Zia Morales (External Affairs Officer), Felix Lung (Consultant), Pablo
Valdivia (Senior Agribusiness Specialist), Evie Calcutt (Financial Sector Specialist), John Luke Plevin (Financial Sector
Specialist), Charles Stutley (Agricultural Insurance Specialist), Ricardo Negri (Consultant), Margaux Vinez (Young Professional),
Chidozie Anyiro (Consultant), Vijay Kalavakonda (Senior Financial Sector Specialist), Maria Victoria Traverso (Consultant),
Franck Berthe (Senior Livestock Specialist), Sarah Simmons (Senior Agricultural Specialist), and Bodomalala Rabarijohn
(Program Assistant).
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hailstorms, tropical cyclones, etc.), pests, conflicts (in DRC and northern Mozambique), economic
challenges, poverty and chronic structural issues; food insecurity in 13 SADC countries increased
from 30.4 million people in 2016 to about 41.2 million in 2019. Globally, food insecurity worsened
with about 28 percent rise from 2018 to 2019, and 7.4 percent higher than during the severe El
Niño-induced drought of 2016/17. The prevalence of undernourished people varies from country
to country. For instance, the number of recorded food insecure people increased by 144 percent in
Zambia, 128 percent in Zimbabwe, 90 percent in Eswatini, 85 percent in Mozambique and 80
percent in DRC. After an almost stable increase from 2006, food production has declined over the
past decade. Production volatility has consistently followed the same trend in the region, except
between 2006 and 2011, where it decreased during a significant increase in food production
(Figure 1).
4.
The food security and Figure 1: Decline in food production per capita
agriculture sectors in SADC are growth in SADC with rising production volatility
mainly exposed to production, (%)
market, and policy risks. According
to recent agriculture sector risk
Trend growth in food production per capita
3
assessments in the region, the
Trend volatility in food production per capita
agriculture shocks most affecting food
5.0
security relate to market shocks, mainly
4.0
from large and unexpected changes in
3.0
input/output prices, and production
shocks arising from extreme weather
2.0
events (droughts, floods) and pests and
1.0
diseases affecting plant and animal
0.0
health. However, other shocks related
-1.0
to unexpected policy disruptions have
2000 2002 2004 2006 2008 2010 2012 2014 2016
also affected the sector, including trade
restrictions (like food export bans) that Derived from FAO data. Trend growth = 10-year rolling growth rate.
have caused increases in food price Trend volatility = 10-year rolling standard deviation of annual
volatility and conflict. Most recently, production per capita changes.
public policies related to COVID-19
are causing disruptions in food supply chains and depressing food demand due to drops in incomes,
as economies shut down during the pandemic.
5.
Some of the more important risks in SADC are those related to extreme weather
events4, which have been traditionally associated with agriculture production losses and food
availability in the region. Southern Africa is considered to be one of the most vulnerable regions
to global weather-related hazards. Between 1950 and 2019, SADC Member States recorded 1,599
natural disasters, of which 71.17 percent (or 1,138 events) were related to extreme weather and

3

For the various agriculture sector risk assessments conducted in the Africa Region, please visit the Platform for Agriculture
Risk Management (PARM): https://p4arm.org/
4 WFP, 2019.
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hydrometeorological events,5 accounting for 97 percent of the affected population (or
178.5 million people) and 91.1 percent of damages (or US$14.2 billion). The erratic rainfall
pattern recorded in 2012/13—combined with cyclones and floods—affected crop production in
several countries across the southern areas. Similarly, the 2014/15 ENSO event diminished
regional crop stocks due to abnormally high rainfall and flooding in the eastern and north-eastern
areas of the region6, affecting more than 135,000 people in Malawi, Mozambique, Madagascar,
and Zimbabwe7.
Table 1. Number of disasters reported in 16 SADC Member States, 1950–2019
Disaster Type
Drought
Earthquake
Epidemic
Extreme temperature
Flood
Insect infestation
Landslide
Storm
Volcanic activity
Wildfire
Total
Hydrometeorological disasters
% of total

Events count Total affected Total damage ('000 US$)
596
131,468,812
3,450,739
22
211,907
515,200
392
2,413,967
3
20
316
24,747,669
3,969,698
8
2,300,000
3,500
14
5,752
223
22,264,647
6,820,221
8
479,600
9,000
17
77,301
860,000
1599 183,969,675
15,628,358
1138 178,481,148
71.17%
97.02%

14,240,658
91.12%

Source: Emergency Events Database (EM-DAT), Université Catholique de Louvain (UCL).

6.
Furthermore, the 2015/16 drought was the worst drought in the past 35 years and one
of the strongest El Nino events ever recorded in the SADC region. This event led to a regional
disaster declaration, whereby the SADC Member States mobilized resources and support to
roughly 16 percent of the total population. Five countries8 in Southern Africa were worst hit by
the 2015/16 drought, reducing 2016 cereal production, depleting livestock herds and increasing
food prices, thus adversely impacting food access. During the 2018/19 rainfall season, a severe
drought event affected central and western regions. These events, followed by extreme rainfalls,
hailstorms and cyclones (i.e., tropical storms—Eketsang in Madagascar and Desmond in
Mozambique, and tropical cyclones—Idai and Kenneth in the Comoros, Malawi, Mozambique,
and Zimbabwe), led to lower crop production and greater deficits in the 2019/2020 cereal balance
5

Weather and hydrometeorological events include droughts (96 events), extreme temperature (3 events), floods (305 events) and
storms (169 events). Based on EM-DAT data.
6
GEOGLAM.
7
Jubach and Sezin, 2016.
8 FAO (2016, cited by Tirivangasi, 2018, p. 3) listed the following countries in food crisis on account of the drought event
registered in 2015/16: (i) Zimbabwe, (ii) Lesotho, (iii) Mozambique, (iv) Swaziland, and (v) Malawi.
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sheet. Zimbabwe, southern Zambia, northern Namibia, and
southern Botswana were severely affected. Poor crop conditions
were also observed in Lesotho, central and southern Mozambique,
southern South Africa, and western Angola.
7.
Furthermore, the 2015/16 drought was the worst
drought in the past 35 years and one of the strongest El Nino
events ever recorded in the SADC region. This event led to a
regional disaster declaration, whereby the SADC Member States
mobilized resources and support to roughly 16 percent of the total
population. Five countries9 in Southern Africa were worst hit by
the 2015/16 drought, reducing 2016 cereal production, depleting
livestock herds and increasing food prices, thus adversely
impacting food access. During the 2018/19 rainfall season, a
severe drought event affected central and western regions. These
events, followed by extreme rainfalls, hailstorms and cyclones
(i.e., tropical storms—Eketsang in Madagascar and Desmond in
Mozambique, and tropical cyclones—Idai and Kenneth in the
Comoros, Malawi, Mozambique, and Zimbabwe), led to lower
crop production and greater deficits in the 2019/2020 cereal
balance sheet. Zimbabwe, southern Zambia, northern Namibia,
and southern Botswana were severely affected. Poor crop
conditions were also observed in Lesotho, central and southern
Mozambique, southern South Africa, and western Angola.
8.
Also, the declined cereal production observed in
2019/20 led to increased staple food prices and restricted
regional maize supply, thus forcing maize-exporting countries
such as South Africa and Zambia to import maize for domestic
consumption. The cumulative effects caused by the severe
hydrometeorological events (i.e., droughts, flood, and cyclonic
activities) registered in Southern Africa during the 2019/20
rainfall season are expectedly to skyrocket the number of foodinsecure people in a decade, moving from 30.7 million in 201510
to 41.2 million11 during the 2019/20 consumption year (SADC,
2019).
9.
Fall armywarm (FAW) has produced significant losses
to cereal production of countries in the region since 2016.
Estimates show that Zambia has seen its maize production reduced

Box 1. Climate change and food
security in Africa
The Southern Africa region has been
labeled as “a climate change hotspot”
given the increasing severity and
frequency of its extreme weather
events1. The 2018 IPCC Special
Report reveals that the region’s
temperature has increased as much as
twice the global rate of temperature
increase, and the region is likely to
experience between 1.0 °C and
3.0 °C temperature increases by
2080. Further, SADC is also
expected to register erratic rainfall
patterns, posing challenges for
agricultural activities that rely on
rain-fed production systems1. This
situation, in addition to inadequate
policy, use of unsustainable
agriculture practices, institutional
and technical capacity gaps in coping
with these hazards and their effects
(i.e., water scarcity and water stress,
crop failure1, and biodiversity losses)
is expected to worsen the
vulnerability of populations. It also
puts pressure on food systems and
rural livelihoods, while animal and
plant pests and outbreaks upsurge,
thus, exacerbating disaster events:
Africa accounted for 257 million
undernourished people in 20151, 92
percent (237 million people) of
whom live in sub-Saharan Africa.
Climate change forecasts suggest that
there would be 71 million new food
insecure people in the world by 2050,
with 50 percent of them being in subSaharan Africa.

9

FAO (2016, cited by Tirivangasi, 2018, p. 3) listed the following countries in food crisis on account of the drought event
registered in 2015/16: (i) Zimbabwe, (ii) Lesotho, (iii) Mozambique, (iv) Swaziland, and (v) Malawi.
10 FAO cited by Our World in data web page.
11 The SADC Member States with food insecure population (April 2019—March 2020) include Angola, Botswana, DRC,
Eswatini, Lesotho, Madagascar, Malawi, Mozambique, Namibia, South Africa, Tanzania, Zambia, and Zimbabwe.
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by 11 percent in a year, and in some areas, total production loss could be as high as 40 percent12.
On the animal health side, a recent example is the Rift Valley Fever (RVF) that can be found in
ruminants, but that can also affect humans through the vector of transmission (mosquitoes). In
2011 was the latest epidemic of RVF, producing the loss of 14,000 animals and the death of 25
people13. A recent outbreak of RVF was detected in 2018 in a sheep farm in South Africa but was
quickly addressed.
10.
Food price volatility has also been a concern for the region. At the consumer level,
higher food prices are catastrophic for the poor as they are forced into food insecurity and longerlasting detrimental changes in their diet. Women and children tend to be exponentially affected.
At the producer level, high food prices can be a good thing, raising revenues and incentivizing
more production. Maize markets in the SADC region are among the most volatile in the world
(Kornher, 2014). Maize price volatility as calculated from the standard deviation of intra-year food
prices in capital cities in the region often exceeds 10 or 15 percent (Figure 2). Meanwhile, the
underlying average seasonal price gap for maize—i.e., the average difference between the
maximum and the minimum maize price within one calendar year—is higher, amounting to 38
percent in Malawi and 44 percent in Mozambique (Figure 3). Some studies have identified even
greater seasonal price gaps—more than 50 percent—in some countries (Gilbert et al., 2017). Price
gaps tend to be lower in countries with two agricultural seasons such as Tanzania, where the
seasonal price gap is only 11 percent (Kornher, 2018).
11.
During the 2015–2016 El Niño event, millions of households across the region faced
food insecurity as crops failed, incomes dropped, and food and labor markets tightened.
Several countries in the region were hit particularly hard. Authorities in Zambia, Zimbabwe,
Tanzania and Malawi moved aggressively to restrict trade flows in a bid to secure food stocks,
stabilize prices, and ensure availability of maize, while Malawi’s National Food Reserve Agency
took steps to import more than 300,000 tons of maize from Zambia. A joint WB-IFPRI study
(2017) found that while helping some low-income maize consumers, these policies led to notable
market volatility, and for many low-income farm households, compounded the adverse impacts of
drought-affected yields. The study pointed to the need for decision makers to consider alternative
policy options that can help reduce market price volatility and safeguard poor households’ welfare
and access to food. They could combine policies that improve regional grain market integration
with those that can help to mitigate and absorb the effect of supply shocks at farm level, and protect
the vulnerable with appropriate disaster risk financing and adaptive social protection strategies.

12
13

See: https://theconversation.com/armyworms-are-wreaking-havoc-in-southern-africa-why-its-a-big-deal-72822
See: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3840856/
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Figure 2: Maize price volatility in Southern African markets, 2007–2016 (*)

(*) Volatility spikes in Zimbabwe in 2007/08 caused by general macroeconomic instability.
Source: Kornher, 2018 citing other sources.

Figure 3: Average seasonal price gap in Southern African markets

Source: Kornher, 2018 citing other sources.
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12.
COVID-19 and the unexpected policies to control the disease are also expected to have
an important impact on food production and food insecurity in the region. Recent estimates
by IFPRI show that the region could see an increase in the number of extreme poor due to COVID19 of up to 20 percent, which is more than some of the pessimistic climate change scenarios for
the region14. Given the disruptions in the supply chain and even though global food and oil prices
are low, domestic food prices in the region have been increasing. For instance, a short survey
organized by the Ministry of Agriculture of the Democratic Republic of Congo (DRC) in the first
five weeks of lockdown (23 March-May 1, 2020) in Kinshasa showed a spike in food price, with
an average increase of about 65 percent. The prices of staple foods such as cassava, rice and beans
increased on average by 40 percent, 29 percent and 43 percent respectively. The prices of
vegetables (142 percent) and fish (139 percent) are the most affected by the outbreak, limiting the
consumption of nutritious foods, and compromising dietary diversity. The prices of meat (44
percent) and oil (60 percent) have also spiked. Basic food items such as salt, sugar and bread
experienced a price increase of about 70 percent on average. Given that most SADC households
are at high risk of poverty, they would be more vulnerable to high food prices. Effective policy
actions need to be taken to limit the detrimental COVID-19 impacts on the households.
Figure 4. Food insecure population trend 2016/17–2019/20

13.
The above-mentioned hazards affecting the agriculture sector increase vulnerability,
which translates into negative socioeconomic consequences. For this reason, it is essential to
identify and implement an integrated food security and agriculture risk management strategy,
directing greater efforts towards building knowledge on factors affecting crop yields, food
production variability, the market performance, the vulnerability of rural communities and
exposure values. This will contribute to improving government interventions and enhancing
current resilience levels.
14

See: https://www.ifpri.org/blog/policy-seminar-covid-19s-implications-food-security-nutrition-and-poverty
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14.
The private sector and academia have a major role in implementing agriculture and
food security risk management strategies. Over the last few years, the number of enterprises
devoted to offering innovative solutions for issues historically handled by public bodies has
increased considerably. The emergence of high-accuracy measurement, analysis and
communication technologies, such as remote sensing information, artificial intelligence, and
smartphone technology, has spawned important synergies between public and private actors and
academia to pursue holistic actions that ensure the sustainable development of the most vulnerable
communities.
15.
Risk financing is a critical missing piece for SADC to move into food security and
agriculture risk management approach. Although several analyses and strategies have been
developed related to agriculture development, resilience to external shocks, and development of
improved risk management technologies and approaches in the SADC region, the financing of
such interventions continue to be mainly ex-post—after the disaster or crisis.
16.
SADC is starting from a solid baseline of previous analytical and operational
experiences in the management of food security and agriculture risks. Several stakeholders
are already involved in the management of food security and agriculture risks in SADC, and the
following section describes their role and their ongoing strategies and interventions. The successful
implementation of an improved agriculture and food security risk management approach requires
the engagement of regional and national stakeholders with diversified areas of expertise. This is
particularly relevant in geographical areas that are simultaneously prone to different structural
problems contributing to the materialization of hazards.
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2.

Agriculture and Food Security Risk Management Strategies
Implemented in Southern Africa

17.
This section outlines the SADC-led actions to strengthen resilience among Member
States. It also highlights the WBG-led financial tools designed to narrow risk management
capacity gaps across the region for the sustained development of SADC Member States.
18.
Given the broad range of risks affecting the agricultural sector in SADC Member
States and the high vulnerability of their rural populations, it is necessary to define and
implement integrated agricultural risk management actions, to reduce the losses borne by
all stakeholders along the agricultural value chain. This implies that the countries, individually
or jointly, should strive to deepen their understanding of the factors affecting productivity,
production variability, sectorial economic performance, farmers’ vulnerability and values at risk.
It is also necessary to understand the advantages (and disadvantages) of financial tools to transfer
losses (in full or partly) or to leverage compensation funds to farmers. Advancing these aspects
will help improve government interventions and sustainable socioeconomic development.

2.1.

Agriculture and Food Security Risk Management Services and Institutions
in Southern Africa
2.1.1. Agriculture and Food Security Risk Management Services
2.1.2.1

Agriculture and Food Security Statistics (production, prices, EWS)

19.
At the global level, the Food and Agriculture Organization of the United Nations’
(FAO) Global Information and Early Warning System (GIEWS15) monitors countries’ food
security situation (cereal production, market situation and food security conditions) four
times a year. GIEWS issues information analyses and provides early warnings of food crises at
the country and regional levels. Further, GIEWS issues the Crop Prospects and Food Situation
report, which highlights the main drivers of food insecurity, particularly for Low-Income FoodDeficit Countries (LIFDCs). In line with the above, the Agricultural Stress Index (ASIS) is one of
many other tools designed by FAO to conduct geospatial analysis regarding the performance of
crops due to the incidence of water stress; therefore, it helps decision makers identify and monitor
hotspots of cropland areas affected by severe drought events16.

15
16

For further details see http://www.fao.org/giews/background/en/
ECA-SA, 2011.
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Figure 5. Percentage of cropland areas affected by severe drought, 2016 crop season

Source: http://www.fao.org/giews/earthobservation/asis/index_1.jsp?lang=en

20.
Since the mid-eighties, the Famine Early Warning System Network (FEWS NET)
produces reports on a regular basis characterizing vulnerability and interpreting a series of
hazards (drought, floods, cyclones, others). FEWS NET, funded by the U.S. Agency for
International Development (USAID), provides early warnings to decision makers to identify and
avoid food crises. To classify the severity of food insecurity, FEWS NET uses the Integrated Food
Security Classification (IPC17), which has three levels of classification for food insecurity and
nutrition (Acute Food Insecurity, Acute Malnutrition, and Chronic Food Insecurity), a definition
made in consensus with multiple stakeholders. Each IPC scale is linked to short- and medium-term
strategic response priorities. Protocols and procedures to limit the severity of food security and
nutrition shocks are developed by a group of international organizations18 that work in close
collaboration with an IPC Working Group. The IPC classification used by FEWS NET, combined
with the analysis of biophysical and climate information, household livelihood data and market
conditions19, inter alia, are then used by development agencies to make decisions about the best
strategies to use and where to send assistance.

17

In Southern Africa, eight countries have introduced the IPC protocols. These countries include Angola, Eswatini, Lesotho,
Madagascar, Malawi, Mozambique, Zambia and Zimbabwe (see http://www.ipcinfo.org/ipcinfo-website/where-what/southernafrica/en/).
18 The international agencies that provide support to the IPC Working Group in Southern Africa include: CARE International,
FAO, FEWS-NET, the EC Joint Research Centre (JRC), Oxfam GB, Save the Children UK and US and WFP.
19 Brown and Brickley, 2012.
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Figure 6. IPC Acute food insecurity phase

Source: https://fews.net/southern-africa

21.
Similarly, the World Food Programme (WFP) and FEWS NET created a system to
monitor informal cross border food trade because of its critical role in redressing
supply/demand imbalances; thus, averting widespread food insecurity. In 2004, for instance,
Malawi faced a maize deficit estimated at nearly 280,000 mt. Nevertheless, informal trade brought
around 34,000 mt of maize (or 94 percent of the total informal cross border maize trade captured
in Southern Africa) into the country, most of which came from the Mozambican border. The
informal cross-border maize imports complemented the Malawian government’s effort to
replenish its strategic grain reserves, readjusted export shares with neighboring countries20, and
helped development agencies such as the WFP to focus food distribution to the most affected areas.
22.
Since the 1980s, SADC Member States have developed information systems for
consolidated analysis and supported national efforts in aspects related to agriculture, food
security, disaster preparedness and response. For instance, the Monitoring for the Environment
and Security in Africa (SADC MESA) program uses remote sensing technology to monitor
multiple hazards (drought, floods, fires) and agriculture in near real time21. The program also
generates forecasts about crop production, food availability and food stocks. Projections of
regional food needs provided by the Regional Early Warning System (REWS) help governments
20

FEWS NET, 2004. See https://reliefweb.int/report/democratic-republic-congo/informal-cross-border-food-trade-southernafrica-july-september
21 Nhamo, Mabhaudhi and Modi, 2018.
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in the region elaborate appropriate interventions to reduce food deficits caused by extreme weather
shocks, and support relief efforts. The above has allowed SADC Member States to carry out an
early and coordinated response, minimizing the risk of experiencing widespread hunger and
starvation within the region. The REWS and other early warning systems22 evolved from a reactive
food aid response at the regional level to a more holistic approach where information systems help
policy-makers have a better understanding of livelihood zoning and household food security
conditions within countries.
2.1.2.2

Animal and Plant Health Services

23.
Crop and livestock producers in the SADC region face large losses every year due to
pests and diseases. A vast array of different pests and pathogens affect agricultural production in
Southern Africa. On crops, information is scarce, and quantification of economic impact is difficult
given the diversity of pests and diseases, the diversity of cultivated crops, the range of agricultural
settings in the biosphere and methodological challenges. For sub-Saharan Africa, a recent study
estimated that around 30 percent of all maize, 30 percent of all wheat and 25 percent of all rice
production is lost to pests and diseases (Savary et al., 2019). On livestock, some data is available
through the World Organization for Animal Health (OIE), which requires its 182 member states—
including all SADC Member States—to notify the occurrence of a range of animal diseases.
However, data issues persist23 and the quantification of economic impact is difficult given similar
complexities as with crops (FAO, 2016). No comprehensive estimates of disease-related livestock
losses for Southern Africa are available; a few selected loss estimates for different diseases in
Africa are shown in Table 2.
Table 2: Selected loss estimates for different livestock diseases in Africa
Disease

Region

Estimated impact

Scope

Reference

Foot and Mouth Disease (FMD)

Africa

US$ 1-5 billion

Annual losses
from FMD

Knight-Jones and
Rushton, 2013

Contagious bovine
Pleuropneumonia (CBPP)

Africa

EUR 44.8 million

Annual cost in
Africa

Tambi et al.,
2006

Contagious bovine
Pleuropneumonia (CBPP)

Africa

US$2 billion

Annual losses to
African farmers

Otte et al., 2004

Peste des Petits Ruminants (PPR)

Kenya

US$12 million

Annual value of
disease losses and
control costs

FAO, 2016,
citing
government of
Kenya, 2008

Source: As indicated
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Other systems that operate under the Agricultural Information Management System (AIMS) include the Vulnerability
Assessment and Analysis (VAA) System, the Livestock Information Management System (LIMS).
23 For example, no OIE data is available for Madagascar and the Seychelles.
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2.1.2.3

National Meteorological and Hydrological Services (NMHSs)

24.
National Meteorological and Hydrological Services (NMHSs) play a critical function
in providing services geared towards reducing food security and agriculture risks, vital
functions of governments and private sector activities. Nevertheless, there is a significant
disparity in the human capacities and the observation networks among countries and regions24;
thus, reducing the capacity to deliver a wide range of homogeneous services capturing regional
dynamics related to weather and climate patterns.
25.
In 2019, the WMO25 identified the capacity gaps26 of NMHSs around the world to
effectively support agriculture and food security in the face of climate variability and change.
In this regard, Africa is facing challenges related to the reporting frequency of observations. This
prevents NMHSs from exchanging observations, data and products to end users in a timely
manner, and prevents farmers and decision makers from making better decisions.
26.
In SADC, there is an uneven level of human capacity distributed among member
countries27. The NMHSs of the region employ around 3,505 staff, of which two thirds is
comprised of meteorological technicians (38 percent of the total) and support staff (34 percent of
the total). In contrast, the combined numbers of meteorologists (11 percent of the total),
hydrologists (0.5 percent of the total), hydrological technicians (0.2 percent of the total) and
climatologists/climate services (3.7 percent of the total) amount to less than 15.5 percent of the
total (or 540 people). Interestingly, management staff (273 people or 7.8 percent of the total)
represents 70.7 percent of all meteorologists (386 people). This figure also exceeds by far other
technical staff who play a critical role in the design of hydrometeorological products and services.
Only 22 percent of the total staff of the NMHSs in the region have a university degree, and many
of them are due to retire within five years. There isn’t a clear strategy to ensure the generational
transfer. The DRC accounts for the most significant number of staff with a university degree (28.7
percent), followed by South Africa (28.1 percent) and Mozambique (16.5 percent)28.

24

WMO, n.d.
Cullman et al., 2019.
26 NMHSs capacity gaps assessment to support agriculture was carried out based on the following components of the climate
services value chain: (i) governance, (ii) basic systems, (iii) user interface, (iv) capacity development, (v) provision and
application of climate services, and (vi) monitoring and evaluation.
27 See Annex 1 for further details with regards to the NMHSs’ institutional capacities in SADC region.
28 Due to lack of data, the estimation of the total number of staff with university degree does not include the staff who may work
in Botswana, Mauritius and Tanzania.
25

21

The World Bank

Figure 7. National Meteorological and Hydrological Services (NMHS) institutional
capacities, SADC region

Source: Based on WMO data (values available at https://community.wmo.int/members)

27.
Africa owns the least developed land-based observation network of all continents,
thus negatively affecting quantitative analyses of agriculture and food security risks. African
WMO members face challenges in finding finance to meet the obligations undertaken under the
concept of Global Basic Observing Network (GBON)29. In terms of land-based observation
network, it is estimated that the continent only amounts to 1/8 of the minimum density required by
WMO. In addition, less than ¼ of stations in the continent met Global Climate Observing System
(GCOS) reporting requirements in 2019, having the highest percentage of non-reporting stations
for supplying data to global modeling centers. This situation reduces the quality of information,
limiting the ability of national NMHSs and regional climate services to understand and predict
weather and climate patterns, and support agricultural production decision-making process and
risk analytics.
28.
The NMHSs in SADC region also face issues with the quality of the climate data,
which affects precipitation estimations from radar and satellite observations and in
simulations of precipitation through numerical models. The Southern Africa region transmits
data from more than 1,591 stations30. Nevertheless, only 397 stations (or 25 percent of the total)

29

The GBON defines a minimal set of observation stations (surface-based and upper-air stations) whose data WMO members are
committed to exchange internationally in support of climate analysis and global Numeral Weather Prediction (NWP).
30
Estimations of the number of stations that transmit climatic data do not consider the infrastructure managed by the Democratic
Republic of the Congo.
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transmit precipitation reports to CHIRPS31. Also, only 1.9 percent of the total number of stations
(or 31 stations) undergo CHIRPS quality control process, affecting the estimations of the rainfall
dataset for seasonal drought and trend analysis. Although further analysis is needed, challenges in
accessing good quality climate data and climate information are perceived to be a recurring
problem in climate services around the world32.
29.
In Africa, agromet service strengthening needs to focus on five aspects, including
“capacity development, data, forecasting, observing networks and user interface” 33.
Although areas of training needs vary across the countries, there are some coincidences. Weighting
the number of responses declared by nine out of the sixteen NMHSs in Southern Africa countries,
the emphasis that these institutions pay on the need to enhance the technical knowledge of their
staff on forecasting is noticeable; 22 percent of all responses place it in the top three levels of
importance. Eleven percent of all responses place agrometeorology in the second position of
importance, reflecting the need to support the sector in the face of climate change and variability.
Climate services rank third, acknowledging the importance of reducing the climate knowledge gap
between the society, climate information and data generators (NMHSs), and of including users in
the climate knowledge production process. Also, the high level of importance given by NMHSs to
strengthen their staff on climate services34 is in line with the increased concern for climate change
and variability in the political agenda.
Table 3. Areas in which NMFSs staff training is needed (in order of priority)

Source: Based on WMO data (values available at https://community.wmo.int/members)

30.
The maintenance of agromet infrastructure and the development of human capacities
within NMHSs in Southern Africa is primarily funded by government budgetary resources.
The largest financial contributions to the National Meteorological and Hydrological Services in
31

For further reading on CHIRPS, visit https://www.chc.ucsb.edu/data/chirps and https://www.nature.com/articles/sdata201566
Vogel, Steynor and Manyuchi, 2019.
33 Cullman et al., 2019, p. 11.
34 Climate services is the process based on which customized products (i.e., projections, forecasts, information, trends, economic
analyses, assessments) and solutions are generated through the transformation of climate-related data with other information
considered relevant by users.
32
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Southern Africa, considering their weight with respect to the national GDP, are allocated by the
Seychelles (0.05 percent of its GDP), the Comoros (0.04 percent of its GDP) and Namibia. For the
rest of the countries studied, their individual contributions to the functioning of NMHSs represent
less than 0.01 percent of their GDP. It is worrying, however, that the budget trend in the recent
three to five years has steadily decreased in six out of 14 SADC Member States. Also, no
significant year-to-year changes are expected in four countries, and only four countries expect to
steadily increase. The latter cluster includes Madagascar, Malawi, Namibia and Zambia. In terms
of budget support, the percentage of the NMHSs budget coming from non-government budget
ranges from 0 percent to 53 percent, with South Africa reporting the largest budget contributions
coming from external partners. Several actors are involved in the provision of support for the
enhancement of NMHSs. One of them, the World Meteorological Organization (WMO), soars
compared to the rest with a range of initiatives35, including the World Weather Watch (WWW)
Programme, the Global Atmosphere Watch Programme (GAW), the World Weather Research
Programme (WWRP), the Public Weather Services Programme, the Climate Research Programme
(WCRP), the Global Climate Observing System (GCOS), and others.
Table 4. Government budgetary resources to support NMHSs

Source: Based on WMO data (values available at https://community.wmo.int/members).

31.
NMHSs in Southern Africa have assumed a proactive role in the prevention and
mitigation of natural disasters. For instance, 12 out of the 16 SADC Member States have an
active role in their national committees or existing platforms coordinating disaster risk reduction
35

Vogel, Steynor and Manyuchi, 2019.
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(DRR) activities. Nevertheless, only three countries (Angola, Mozambique, and the Seychelles)
report having in place a multi-hazard Early Warning System (MHEWS) that contributes to
reducing the impact of disasters. Similarly, five countries have monitoring and forecasting systems
in place for multiple hazards. Seven countries are also involved in the implementation of risk
assessments, and a great majority of countries (10 out of 12) use hazard, exposure and vulnerability
information as an input for emergency planning and the development of a warning message.
Table 5. Involvement of NMHSs in disaster risk management activities in Southern
Africa

Source: Based on WMO data (values available at https://community.wmo.int/members).

2.1.2. Recent Initiatives
32.
There have been several recent initiatives from various institutions to improve risk
financing arrangements at a regional scale. Recent activities include:
•
•

•

On August 7-8, 2017, the SADC Secretariat and the African Risk Capacity (ARC)
organized a “Regional workshop on Disaster Risk Financing” at the Capital Empire
Hotel in Johannesburg, drawing senior officials from almost all Member States;
On October 25-27, 2018, the Common Market for Eastern and Southern Africa
(COMESA), in collaboration with the World Bank, organized a “Regional Forum on
Climate Risks and Food Security Resilience” in Lusaka that highlighted the importance
of disaster risk financing;
On August 5-6, 2019, the Southern African Confederation of Agricultural Unions
(SACAU), with support from the Technical Centre for Agricultural and Rural Cooperation
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•
•
•

2.2.

(CTA), organized a workshop on “Promoting regional risk pooling at regional level” in
Johannesburg and formed a multi-stakeholder working group on the issue;
On October 3, 2019, the SADC Secretariat and the Secretariat of the African Risk Capacity
(ARC) signed a three-year memorandum of understanding to work together on issues
pertaining to disaster risk financing;
In June 2019 and March 2020, the World Bank organized the Agriculture Risk
Financing Innovation Challenges for the Southern African region;
From 2015 to 2019, the World Bank executed the EU-financed “Africa Disaster Risk
Financing Initiative” (ADRF) which supported a number of countries across the
continent, including in the SADC region, in assessing risk exposure and developing
adequate risk financing solutions;

Agriculture and Food Security Risk Management Policies and Programs
in Southern Africa

33.
Given the exposure of Southern Africa to hydrometeorological hazards and the
occurrence of natural disasters and, the Southern African Development Community (SADC)
has adopted a series of risk management strategies. In 1990, for instance, SADC established
the Climate Services Centre (CSC36), to improve regional capacities, monitor and predict climatic
conditions, and meet the needs of end users. The 2012 SADC Regional Infrastructure Development
Master Plan in the Meteorology Sector determined that the meteorological infrastructure (i.e.,
hydrometeorological networks, data management) was deteriorated. Combined with resource
limitations and technical capacities, this led to difficulties in product customization and in meeting
the needs of economic sectors end users (i.e., agriculture, health, energy, water resources
management and transport). As such, investments were made, followed by the establishment of
the CSC to enhance National Meteorological and Hydrological Services (NMHSs). These
investments are aligned with and contribute to the effective implementation of national and
regional strategies and policies, including the African Integrated Strategy on Meteorology,
Disaster Risk Management (DRM) and the Africa Regional Strategy for Disaster Risk Reduction
(DRR37) framework.
34.
Similarly, in 2008, SADC developed a Climate Change Adaptation Strategy (CCAS)
to improve climate resilience and guide regional climate change resilient-related
interventions on a 20-year timeframe. The CCAS was expected to be achieved “through
improved integrated and adapted water management at regional, river basin and local levels”38.
The region is also implementing a series of Climate-Smart Agriculture (CSA) interventions to
increase the adoption of CSA practices among producers. The World Bank launched the Africa
36

The SADC Climate Services Centre (CSA) works in collaboration with the academia, research institutions, national, regional
and international climate centers to develop product and services that respond to climate-induced disaster and reduce losses and
damages (See http://csc.sadc.int/en/about/sadc-climate-services-centre)
37 The 2005–2015 strategic framework for disaster risk reduction focused on four areas: (i) understanding disaster risk; (ii)
strengthening disaster risk governance to manage disaster risk; (iii) investing in disaster risk reduction for resilience; and (iv)
enhancing disaster preparedness for effective response and to “Build Back Better” in recovery, rehabilitation and reconstruction
(Vordzorgbe, 2016).
38
DEA, 2014, cited by Tirivangasi, 2018, p. 6.
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Climate Business Plan (ACBP) aimed at supporting the adoption of CSA technologies, increasing
the area planted under the CSA approach, and improving CSA policy implementation. Similarly,
DFID is currently funding a CSA program in East and Southern Africa to support smallholder
farmers to adapt to Climate Change. Since 2014, the World Bank has developed—in collaboration
with other development agencies—thirty Climate-Smart Agriculture Profiles, of which six are
available for the SADC Member States39.
35.
Governments, development partners and NGOs in Southern Africa have developed a
diversity of actions towards better risk management in the agricultural sector and reduction
in food insecurity. Some of these actions have been linked to the implementation of information
systems designed to contribute to a better understanding of aspects that reduce the capacity of
governments and rural communities to cope with climatic and non-climatic shocks.
36.
In terms of risk reduction and risk mitigation tools, the World Food Programme
(WFP) and OXFAM America reached over 87,000 farmers in Ethiopia, Kenya, Malawi,
Senegal, Zambia and Zimbabwe through the R4 Rural Resilience Initiative (R4) in 2019. This
initiative, launched in 2011, promoted a set of risk management strategies, including risk
reduction, risk transfer (insurance that compensates for weather-related losses), prudent risk taking
(livelihood diversification and microcredit) and risk reserves or savings. Further, SADC promoted
the Regional Vulnerability Assessment and Analysis (RVAA) program, which is an instrument
regularly implemented both at the regional and national levels meant to help Member States reduce
vulnerability and respond to food insecurity40.
37.
Nevertheless, disaster risk reduction policies and institutional mechanisms developed
in Africa and SADC are implemented at the national level to varying degrees. The Southern
Africa Climate Change Framework, like the DRR and the DRM frameworks, suggests a series of
actions to reduce and manage risks and build economic and social resilience. Given that these
frameworks can only provide recommendations and guide Member States on the way forward,
there is still room for countries to improve the development and implementation of climate
adaptation policies and strategies41.
38.
In particular, South Africa is recognized as one of the first countries on the continent
to adopt a comprehensive regulatory framework on risk management. In the first half of the
2000s, the Disaster Management Act N° 57 (DMA) and the National Disaster Management Policy
Framework (NDMF) were passed, which sought not only to focus on emergency actions but also
to give relevance to reduction, prevention and mitigation actions, which together take on a more
comprehensive approach.

39

CSA Country Profiles identify interventions that could address challenges posed by climate change. In SADC, these profiles are
available for Lesotho, Malawi, Mozambique, Tanzania, Zambia and Zimbabwe (see https://ccafs.cgiar.org/publications/csacountry-profiles).
40 Tirivangasi, 2018.
41 As such, greater action is required at the national level to (i) strengthen institutional capacity for risk monitoring and early
warning systems; (ii) develop emergency preparedness and response strategies; (iii) develop capacities for data analysis; (iv)
elaborate and deploy vulnerability reduction procedures; (v) develop technically sound protocols to respond to climate shocks; (vi)
develop risk financing strategies and implement risk financing tools
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39.
The legislative framework on disaster risk management in South Africa also assigned
risk management responsibilities to subnational governments (local and provincial). This
involved the creation of structures that coordinated actions among government entities,
communities, the private sector, research centers, universities, and non-governmental
organizations. By the end of the decade, however, many of the DRM coordination structures had
not been established throughout the country or were not running satisfactorily. Also, the municipal
structures did not have adequate financial resources to implement the actions stated in the DMA
and NDMF. Also, there were no homogeneous criteria guiding the different levels of governmental
administration to declare emergencies, with no clarity on their respective roles and responsibilities.
Box 2. World Bank financial instruments assist countries facing disasters
The World Bank has designed and made available several financial instruments, mechanisms, and
tools to help countries manage disasters or extreme events, and reduce human and economic losses.
Some of these instruments include:

A. The Famine Action Mechanism42 (FAM), a famine warning system that was developed in
partnership with the United Nations, the Red Cross, Microsoft, Google, and Amazon. It uses
modern technology such as artificial intelligence and machine learning to predict famine and
respond before a food crisis.

B. The Contingency Emergency Response Component (CERC43), a flexible contingent
component that can be embedded in any IPF World Bank project, designed to disburse Bank
financing promptly in the event of an eligible crisis or emergency that has caused or is likely to
cause major adverse economic and/or social impact. The CERC typically provides support for
immediate rehabilitation and reconstruction needs.

C. The World Bank Group has deployed a range of financial instruments to support client countries
in implementing efficient actions following catastrophic events. For example, Investment
Project Financing (IPF), Development Policy Operations (DPO) and Projects for Results
(P4R) are products that can be structured to enhance agricultural resilience and food security.
There are also contingent credit lines (Development Policy Loan with Catastrophe Deferred
Drawdown Option—CAT DDO) that can be layered to complement other financial
instruments in the market to finance disaster risks (e.g., insurance, catastrophe bonds and reserve
funds).

D. The Crisis Response Window (CRW) was created to support IDA countries in dealing with
crises triggered by natural events, economic shocks or public health emergencies. In the event
of natural disasters, the CRW provides additional funds to preserve livelihoods and restore basic
assets. In the case of economic shocks, the CRW is triggered when a significant number of
countries see their economic projections affected by at least -3 % of GDP. The CRW allocates
resources to IDA countries when they declare public health emergencies that pose international
risks.

42
43

Famine Action Mechanism (FAM)
Project Specific Contingent Emergency Response Component (CERCs)
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40.
The use of agriculture risk financing instruments is mixed across countries in the
SADC region44. Only two countries in the region have adopted a comprehensive national disaster
risk financing strategy (Malawi, Madagascar). For shock response funding, most countries focus
on the use of traditional risk retention mechanisms such as a national disaster fund and strategic
grain reserves. Micro-level and macro-level risk transfer mechanisms have emerged over the last
two decades and are also used increasingly across the region (Table 6).
Table 6: Use of agriculture risk financing instruments across SADC countries
DRF
Strategy

Risk Retention
National
Disaster
Fund

Country

Contingent
Credit
Line

Sovereign
Risk
Transfer
(ARC)

√

√

√

Agricultural
insurance

>100,000
mt

Comoros
DRC
Eswatini
Lesotho

√
√
√

Mozambique

Malawi

Scalable
Safety
Nets

65,000 mt

Angola
Botswana

Madagascar

Strategic
Grain
Reserve

Risk Transfer

√

√
√
√

250,000 mt

√

√

√

√
√

Mauritius

Namibia
South
Africa

22,900 mt
√

√
√

Seychelles
Zambia
Zimbabwe

√

150,000 mt

Tanzania
√

500,000 mt
500,000 mt

√

√
√

Source: Various sources

Box 3. Malawi’s national DRF strategy
Malawi is exposed to a variety of natural hazards, with droughts and floods having the greatest
impact on the country’s economy, infrastructure, and people’s livelihoods. The government of
Malawi (GoM) is working to strengthen its financial resilience to the impact of natural disasters by
introducing financial instruments that can be used to respond to disasters of different severities and
frequencies. The GoM is also working to set up a Contingency Fund for Disasters, a Cat-DDO, and
44

Documentation on agriculture risk financing schemes in the SADC region is limited. The below builds on the documentation
that has been reviewed as indicated.
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sovereign insurance, and to expand the penetration of private catastrophe insurance and agricultural
insurance in the country.
Malawi’s Ministry of Finance, Economic Planning and Development is seeking to guide the
adoption of such instruments, and with technical support from the World Bank, has drafted a
National Disaster Risk Financing Strategy. It was adopted and signed by the Ministry in May 2019.
The strategy outlines the actions for the GoM to adopt or strengthen various DRF instruments. It
increases the transparency of, and strengthens decision-making on, different potential financial
instruments that will help cover the costs of disaster response and reconstruction, while accounting
for costs and benefits (GoM 2019).
The National Disaster Risk Financing Strategy in Malawi has helped the government define its
priorities regarding financial planning for disaster response and to understand the steps needed to
strengthen financial resilience.

41.
Although the use of agriculture risk financing instruments is still limited, relevant
analysis has already been conducted for many SADC countries. Different SADC countries
have either carried out a Disaster Risk Finance diagnostic exercise (Lesotho, Eswatini or
Madagascar) or an Agriculture Risk Financing Diagnostic (Zimbabwe, Zambia). The World Bank,
together with partners from the FAO, WFP and others, has been conducting studies about Disaster
Risk Management solutions in SADC for the past five to seven years, identifying the major risks
countries are exposed to, followed by the ex-ante and ex-post financing tools available to them to
prepare and respond to a disaster affecting the agriculture sector. In all cases, findings indicated
that countries rely heavily on (i) ex-post financial solutions to respond to disasters (extraordinary
budget reallocations or humanitarian appeals), and (ii) reserve funding from national Disaster
Response Funds which are either replenished annually or on an ad hoc basis, and are often
insufficient to withstand a disaster. Aside from DRF diagnoses, targeted studies were performed
to see if more traditional disaster response mechanisms could be complemented by insurance
solutions (weather index insurance or area yield insurance) in Tanzania, Mozambique, Malawi or
South Africa. Except for South Africa, the findings indicated that: (i) these solutions are not yet
demand-driven and are too expensive for farmers; (ii) key challenges include smallholder farmers’
awareness and understanding; and (iii) a sustained, medium term public-private partnership
(including embedding insurance with other financial products) is the main solution to achieve the
sustainability of a domestic agriculture insurance market.
Disaster Funds
42.
From the ex-ante menu of Disaster Risk Financing and Insurance (DRFI), working
as “first line of defense”, disaster funds at the government level are the most used basket of
resources for responding to agriculture sector emergencies. They earmark and set aside funds
to respond to frequent and low severity agriculture crises. Table 7 gives an overview of national
disaster funds in the region.
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Table 7: Overview of national Disaster Funds in the SADC region
Country

National Disaster Fund

Annual contribution to
Contingent budget line
Not operational

Eswatini

Disaster Management Fund

Lesotho

Contingency Fund
Disaster Management Fund

US$6.5 million

Madagascar

A budget line for
unforeseen expenditure

General budget
programming

Mozambique

Disaster Management
Fund (Fundo de Gestão de
Calamidades - DMF
Malawi
National Disaster Risk
Management Fund
South Africa Contingency Reserve in
budget
Zimbabwe
Civil Protection Fund
Sources: Various

43.

Managing Institution

US$400 million (6 bn R)

National Disaster
Management Agency
(NDMA)
MoF
Disaster Management
Authority
National Bureau for
Disaster Management
Response
National
Institute for Disaster
Management (INGC)
Disaster Management
Affairs (DoDMA)
National Treasury

US$5.2 million

MoFED

US$ 4.5-5 million

2%-5% of the budget

National disaster funds in the region face different challenges:

•

Annual allocations/replenishments are mostly in the range of US$ 5–10 million, far below
average exposure due to disasters that countries are experiencing—however, other financing
mechanisms are often missing.
• The agriculture sector can be one of the beneficiary sectors of funds disbursed in case of
disasters, but none of the amounts are earmarked further by sector/industry.
• Rules under which the funds are disbursed can be vague, leading to the depletion of resources
early in the budgetary cycle—and limited availability of resources when disasters strike. The
funds do not distinguish between weather risks and other types of risks (animal/plants pests
and diseases or price shocks).
• Despite the existence of disaster funds, disaster risk management strategy tends to enable the
reallocation of funds towards response on an ad hoc basis. Budget reallocation remains the
primary source of financing shock response at the national level, which often leads to funding
shortages from where the money was transferred, and can be slow and non-transparent.
Box 4. Mozambique’s Disaster Management Fund
Mozambique is heavily exposed to multiple natural hazards, especially floods, cyclones, droughts,
and earthquakes. The annual average damage caused by natural disasters between 2000 and 2014
was estimated to be US$188.3 million. The negative impacts of climate and disaster shocks are
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exacerbated by high levels of poverty; in 2014, the country’s poverty rate stood at 62.9 percent
(based on the US$1.90/day 2011 PPP poverty line).
For the financing of emergency response, to larger events, and post-disaster recovery and
reconstruction, the GoM had relied on ex-post instruments, such as ad hoc budget reallocations and
the mobilization of donations or loans from the donor community, which tend to be slow to
materialize and remain insufficient to cover post-disaster recovery needs.
Recognizing this challenge, the GoM approved the creation of the national Disaster Management
Fund (Fundo de Gestão de Calamidades) in October 2017 and is working towards
operationalization. This fund is a dedicated account managed by the National Institute of Disaster
Management (INGC). It is expected to receive annual budget allocations of at least 0.1 percent of
the state budget (a minimum annual allocation of about US$4.5–5.0 million). The World Bank will
top up the fund’s allocation with an additional annual amount of US$9 million in the fund’s first
two years and with US$5 million in the following three years. The goal is to increase the
availability and predictability of resources for emergency preparedness and response and make
room for financing of recovery.
With technical assistance from the World Bank, the GoM has elaborated draft regulations that will
govern the Disaster Management Fund. The fund will only be able to support immediate disaster
preparedness and response activities. This support will be provided in kind and will be procured
through pre-agreed contracts to speed up the response to disasters. The fund has been designed so
that it can purchase a sovereign parametric catastrophe insurance product, which could provide an
important backstop in the event of a large disaster. The regulations also specify, among other
things, the mechanism for triggering the use of fund resources; the rules for requesting resources
from the fund; requirements of pre-negotiated contracts for the delivery of specified goods;
requirements for auditing the use of funds and transparency; and the concentration of fiduciary
responsibility for the fund at INGC.

Strategic Food Reserves (SFRs)
44.
SFRs store food (in physical or virtual form) for times of need, enabling the
authorities to respond swiftly when emergencies strike and distribute food to the affected
population. The rationale of SFRs is clear—during a crisis, they can provide rapid in-kind relief
to the most vulnerable and thus improve food security outcomes. For this purpose, the general
international consensus is that SFRs can be an effective instrument if managed properly for
humanitarian (food aid) reasons. They need to be differentiated from buffer stocks which also store
grain but whose primary objective is the stabilization of prices. However, this has generally been
judged to be an ineffective tool, and almost all developed countries have abandoned them (see
below) (World Bank, 2012).
45.
Many countries across the SADC region have established SFRs, though sometimes
with mixed objectives. Standing SFRs could be identified in seven SADC countries (Table 10).
Their sizes vary widely, ranging from only 22,900 mt storage capacity in Namibia to 250,000 mt
in Malawi and 500,000 mt in Zambia and Zimbabwe. This great variation is explained by different
objectives—while Namibia uses its SFR for food security during emergencies only, Malawi,
Zambia, and Zimbabwe have large food price stabilization programs in place, for which they also
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use their food reserves to intervene in the market. For these countries, the food reserve is used both
as a SFR (an emergency stock) and as a buffer stock (a price stabilization mechanism).
46.
International experience holds that successful SFRs should be run by an independent
agency, subject to objective triggers, linked to safety-net programs for delivery, and reliably
sourced. An SFR to improve food security outcomes is essentially a technical, not a political
agency. It should thus be largely isolated from political processes, with the objective, well defined,
clear and transparent triggers, supported by an early warning system and a pre-defined delivery
mechanism. The more objective and clearer it is in advance of the occurrence of a food security
event when the SFR will be activated and how food will be delivered to whom, the faster and more
reliable the execution of delivery will be in the event of a crisis, thus strengthening overall food
security outcomes. Delivery to beneficiaries should be done through an existing social protection
system to save time and resources. The SFR must also be reliably resourced. This requires
preparatory analysis of the required food stocks in the event of a food crisis and the integration of
the SFR into a broader food security management framework, e.g., via a disaster or agriculture
risk financing strategy (FAO et al., 2011).
Shock-Responsive Safety Nets
47.
Shock-responsive safety nets are safety nets that can rapidly scale horizontally
(increase the coverage of beneficiary households) or vertically (increase transfer amounts to
regular beneficiaries) when an agriculture emergency occurs. Many countries have some form
of social protection systems in place that provide resources to the poorest, e.g., conditional or
unconditional cash transfer programs, agriculture input support programs, cash-for-work, etc.
48.
While shock-responsive safety nets are still a new concept in Africa, some countries
have implemented them tied to objective early triggers. The scale up mechanism can be
activated via an objective, pre-defined trigger—for example, satellite data that monitors drought
conditions: when rainfall in an observed area drops below a certain threshold, the trigger is
activated and the safety net scaled out automatically to cover the most affected. In Africa, this
approach has so far been rolled at larger scale out by governments in Kenya, Niger and Uganda.
Box 5. Scalable safety net in Uganda—the case of NUSAF
The Northern Ugandan Social Action Fund (NUSAF) is a World Bank-funded social safety net for
the poorest in Uganda, aiming to provide effective income support and build their resilience. It
includes a labor-intensive public works component that provides cash transfers to poor and
vulnerable households in return for their participation in public works.
In 2015, NUSAF became shock-responsive to droughts. Karamoja in the north-east, is the poorest
region of the country, home to nomadic pastoralists and exposed to frequent severe droughts. In this
region, additional drought-affected households are added to the labor-intensive public works
component when a drought occurs. There are two triggers. The primary trigger is based on a
rangeland condition index monitored by satellites (Normalized Difference Vegetation Index,
NDVI). When rangeland conditions become too dry during the season, additional households are
added to the program from a preselected roster of vulnerable and poor households. In addition, the
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government also decided to implement a secondary soft trigger, meant to account for potential
failure of the primary hard trigger. If the primary trigger is not activated, the government waits for
the Integrated Food Security Phase Classification (IPC) report which is prepared on an annual basis
by a consortium of international humanitarian actors. If the IPC report describes the occurrence of a
humanitarian crisis in the Karamoja region, the government can decide to scale up the safety net
regardless. For example, if the primary NDVI trigger is subject to a basis risk event, where no
drought is detected at a regional level while it might be extreme at a local level, the government can
still react via the secondary trigger (World Bank, 2018).

49.
There are several benefits to this approach, the main ones being speed and greater
cost effectiveness. The approach harnesses the power of automaticity: by predefining as much as
possible in advance when the scale up mechanism will be activated, who will be targeted, and how
the resources will be delivered to beneficiaries, valuable time is saved from decision-making
during a crisis. By using objective data as a trigger, the process is isolated from potential political
influence, it is transparent, reliable, and fast. Meanwhile, the use of existing safety net program
infrastructure to reach beneficiaries ensures the cost effectiveness of the response.
50.
Some SADC governments have started to work on establishing scalable safety nets
and pre-allocating funding in the event of an agriculture emergency. Countries that have
started implementing scalable safety nets for faster shock response include Madagascar and
Malawi. Some countries such as Eswatini and Lesotho are exploring options in this regard.
Madagascar and Malawi have also allocated a specific contingent budget to their scalable safety
nets. Similar to a disaster fund, they are reserve resources that will be disbursed in case of a shock
(Table 8).
Table 8: Pre-allocated funds to shock-responsive safety nets in the SADC region
Country

Social Safety Net

Covered shocks

Madagascar

Fonds d’intervention
pour le
développement (FID)

Natural disasters
(drought, flood,
cyclone)
causing food
insecurity
Weather-related
shocks

Malawi

National Disaster
Risk Management
Fund
Sources: Various

Annual
contribution
to contingent
budget line
0.3% of the
national
budget

Managing Institution

Ministry of Population,
Social Protection and
Promotion of Women

2% of the
national
budget

Contingent lines of credit
51.
Contingent lines of credit are the next line of defense for governments to respond to
the impact of agriculture emergencies. Contingent lines of credit are loans whose terms are
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negotiated during non-crisis times and that become available to the loan taker immediately upon
the occurrence of a pre-defined event. In many cases, if a disaster strikes in the agriculture sector,
funds are released as budget support usually following a declaration of emergency.
52.
The World Bank’s contingent credit line is called a Development Policy Loan with a
Catastrophe Deferred Drawdown Option (Cat DDO). This is a contingent financing line that
provides immediate liquidity to countries to address shocks related to natural disasters, or healthrelated events. It is an early financing instrument, while funds from other sources such as bilateral
aid or reconstruction loans are being mobilized. To gain access to the CAT DDO, the recipient
must have (i) an adequate macroeconomic policy framework; and (ii) be preparing (or already
have) a satisfactory disaster risk management program. The disaster risk management program
should address at a minimum natural disaster risk and may include health-related events.
53.
From the SADC Member States, only Malawi and Madagascar have a CAT DDO
product for US$70 million and US$50 million respectively, and both were fully disbursed in April
2020, to respond to the COVID-19 outbreak.
Regional insurance initiatives
54.
Regional sovereign risk pools are also emerging as useful mechanisms to provide
countries with cost-effective response funding. Sovereign risk pools are country-owned
insurance mechanisms that pool risk exposure across countries and can offer insurance at lower
prices than private financial markets. They can (i) build regional reserves to finance losses from
small- and medium-size events; (ii) attract donor support to capitalize a fund; (iii) pool countryspecific disaster risks into one diversified portfolio, thus allowing access to international
reinsurance markets on better terms than if each country approached the markets individually; and
(iv) build up a better foundation of risk information and management (World Bank, 2017).
55.
The African Risk Capacity (ARC) is the only sovereign risk pool that offers
government insurance against droughts. ARC is a Specialized Agency of the African Union
established to help African Union member states improve their disaster planning, preparation, and
response capacities. Participating countries pay annual premiums. ARC uses satellite weather
surveillance to estimate the crop yields of vulnerable farmers at the end of the season and, using
vulnerability data, estimates the number of people in need of drought-related food aid. When the
estimate reaches a minimum threshold of people who require food assistance, the affected country
receives an insurance payout to use for related response activities. Because severe events do not
happen at once across the continent, pooling risk among different countries can significantly
reduce the cost of financing emergencies and decrease the reliance on external aid.
56.
Six SADC countries are ARC member states and three have so far purchased
insurance from ARC. Lesotho, Madagascar, Malawi, Mozambique, Zambia and Zimbabwe have
all signed the Memorandum of Understanding with ARC to become members of the institution.
Malawi participated in the ARC risk pool for the 2015/16 agricultural season and received
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US$8.1 million as a payout to respond to drought. For the 2019/20 agricultural season, Madagascar
and Zimbabwe are participating in the ARC risk pool.
57.
Another ARC product is “ARC Replica” insurance, through which the ARC drought
coverage can be expanded to respond to humanitarian or NGO partners. ARC Replica is an
insurance product that can be purchased by humanitarian actors such as WFP or the START
Network and that mirrors the ARC insurance terms for a given country. ARC Replica cover has
so far been purchased in 2019 for the West African nations of Burkina Faso, The Gambia, Mali,
Mauritania, and Senegal. Under this policy, ARC just announced a series of indemnity payments
from the ARC Replica insurance cover to Senegal in November 2019 and April 2020 to
compensate vulnerable populations against the effects of drought. ARC Replica is also available
for the SADC region but has not yet been used for any of the Member States.
58.
Agricultural insurance is a risk transfer tool that farmers and other stakeholders can
use to manage risks at the farm level. For specific hazards, agricultural insurance products
transfer a share of production risk to another party in return for a fee (or premium). Agriculture
insurance can thus protect farmers from the impacts of production shocks through the provision of
timely payouts in the event of a calamity. Agriculture insurance therefore reduces the exposure of
the farmer to production risk, thereby potentially unlocking access to agricultural credit for farmers
who were previously not creditworthy. In many countries, agricultural insurance has played a
significant role in expanding access to credit for farmers.
59.
Agricultural insurance can also improve the efficiency, transparency, predictability
and cost effectiveness of public sector financing of agriculture emergency relief efforts. By
transferring risk to the private sector, agricultural insurance can ensure the rapid delivery of
financial relief to those affected by systemic shocks. Working through the private sector and
agreeing on clear payout rules and delivery mechanisms beforehand can increase financial
transparency and ensure public accountability. It also creates predictability. From the perspective
of beneficiaries, agricultural insurance can make relief efforts more foreseeable, creating space for
individual financial planning. Likewise for the government, transferring a well-defined financial
risk from its balance sheets can enhance the clarity of budgeting decisions. Agricultural insurance
can also reduce short term, emergency-related costs to government, ensuring that the private sector
(sometimes backstopped by government as a final risk bearer) provides relief efforts to the
agriculture sector in times of catastrophic need.
60.
Based on international experience, agricultural insurance schemes are most
successful when organized as a public-private partnership (PPP). For example, without
support from the public sector, the required data for insurance can be prohibitively expensive or
technically difficult for private sector insurers to obtain. Conversely, the government tends to lack
technical expertise, is prone to political influence, and has insufficient coverage due to weak
infrastructure for policy distribution and paying insurance claims. A PPP builds on the comparative
advantages of both the public and the private sector. This is demonstrated by successfully scaledup agricultural insurance schemes around the world such as in India, Mongolia and Morocco. It is
also the approach taken by national agricultural insurance schemes in Kenya and Uganda.
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61.
SADC countries have rarely explored and developed the various types of agriculture
insurance products that could protect many of their farmers and herders against shocks.
Where such products have been implemented, the risks insured are weather-related shocks. The
only exception is South Africa, where a dedicated livestock index insurance product covers against
the increased mortality of livestock, including animal disease outbreaks (Table 9).
Table 9: National agricultural insurance schemes in SADC countries45

Country

Weather Index
Insurance (WII)

Angola
Botswana
DRC
Eswatini
Lesotho
Madagascar
Mozambique
√ (2012, 2018)
Malawi
√
Namibia
South Africa
Tanzania
√
Zambia
√
Zimbabwe
√
Sources: Various

Area Yield
Index
Insurance

Livestock Index
Insurance

R4 Initiative (WII)

√ (testing)
√
√
√

√

√
√

62.
There are many types of agricultural insurance, suited to a range of farmers
(commercial farmers vs. smallholder farmers), agricultural products, or hazards (most are
weather related). For the most part, they can be divided into indemnity and parametric insurance
products.
63.
Indemnity insurance: These traditional products compensate policyholders for losses
incurred due to specific or multiple perils. Indemnity insurance is a useful tool for commercial
farmers as the premium it generates is enough for insurance companies to cover post-disaster loss
verifications. Due to a lengthy claim assessment process and the fact that indemnity insurance
covers the real losses incurred by each farmer, it can be expensive, with a longer claim settlement
process and is thus impractical for rural populations.
64.
Index insurance: These are products that link insurance payouts to a proxy for incurred
losses, in the form of an index.

45

This table excludes traditional indemnity insurance schemes, as they tend to be unsuited to the majority of farmers in SADC
countries.

37

The World Bank

•

Weather Index Insurance (WII): These products provide payouts to crop farmers when
rainfall levels (as a proxy for drought for example) are measured by weather stations. The
key benefits of these programs over traditional indemnity insurance are that they minimize
moral hazard and do not require loss adjustments, since payout decisions are based on the
rainfall proxy (see e.g., Box 6 as an example). The key challenge faced by WII is basis
risk, in other words, a potential mismatch between an index value and localized conditions.
For example, a weather station may indicate that an observed region overall is not suffering
from drought, although some pockets can be severely affected. Therefore, even though his
production was affected by lack of rainfall, the insurance payout to the farmer may not be
triggered. On the other hand, the index may correctly detect the occurrence of a drought
for the observed area overall, but individual farmers who receive payouts within that area
may in fact not have been affected due to beneficial microclimates.

•

Area Yield Index Insurance (AYII): For this crop insurance type, the total cropping area is
divided into agro-ecologically homogeneous “unit areas of insurance” (UAI), each of
which contains multiple farmers. The policy provides an insurance payout to an insured
farmer if average crop yield in his UAI falls below a certain threshold. As it is linked to
yield rather than a specific hazard, AYII covers all risks to production. AYII is often an
appropriate product for smallholders and semi-commercial farmers as it covers all risks,
tends to be more cost-effective than traditional indemnity insurance, and lowers basis risk
compared to WII. Like WII, it also minimizes moral hazard and anti-selection problems.
Key challenges for implementing AYII tend to be that it requires historical yield data at
the UAI level, to be able to price the product. Implementation also tends to be more
expensive and complex than WII as the average yield for each UAI must be assessed after
the harvest.

•

Pasture drought index insurance: An insurance product that uses satellite data that tracks
the amount of green forage on the ground. When the data indicate during the season that
there is not enough forage available for animals, insured livestock producers receive a
payout to help them finance the cost of keeping animals alive.

Box 6. Zambia’s weather index insurance
In March 2016, the Global Index Insurance Facility signed a capacity building grant with a private
insurer registered in Zambia. The grant enabled the insurer to build their capacity to develop and
sell weather-based insurance products that would be used to cover vulnerable farmers against
weather-related crop losses. The covered crops were soybeans, groundnuts, peas and cotton.
Following a competitive bidding process in November 2017, Mayfair was contracted by the
government of Zambia to develop insurance products that would be bundled together with the
government input subsidy package under the Farmer Input Subsidy Program (FISP), which is a
dedicated PPP, running for over 20 years. The stated objective of the FISP is to “improve the supply
and delivery of agricultural inputs to small-scale farmers through sustainable private sector
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participation at an affordable cost to increase household food security and incomes by expanding
markets for private sector input suppliers/dealers, ensuring timely, to ensure an effective and
adequate supply of inputs and fertilizers and to serve as a platform for risk-sharing for small-scale
farmers to cover part of the cost of improving agricultural productivity”.
(Source: Ministry of Agriculture 2016. 2016/17 FISP implementation manual)
Through FISP, each farmer pays ZMW 400 (US$42), and the government pays ZMW 1,700
(US$177). The farmer receives ZMW 2,000 (US$209) in seeds and fertilizer, and ZMW 100
(US$10) cover the premium for the weather-index insurance, which pays out if weather conditions
cross pre-defined parameters. In this way, farmers benefitting from FISP would receive
compensation equal to the value of the inputs in case of drought, thereby improving their resilience.
GIIF extended support to Mayfair for additional product development, training and awarenessraising activities.
By January 2018, Mayfair had covered about 1 million farmers, which is the largest number insured
in one season by any GIIF grantee.

65.
Weather derivatives are financial contracts designed to provide compensation for
financial loss to an entity affected by weather volatility. Weather contracts are based on
measurable weather events such as excessive or insufficient rainfall, temperatures (extreme heat
or cold), or tropical storms, hurricanes, cyclones, and typhoons. The World Bank offers indexbased weather derivatives as part of a broad spectrum of disaster risk financing instruments
designed to assist member countries in planning efficient responses to natural disasters. Weather
derivatives and index-based weather insurance (described in the previous section) have the same
underlying technical design, but they operate within different regulatory frameworks: the former
as a financial product and the latter under insurance regulations.
Box 7. R4 Initiative (WFP)
WFP and Oxfam America launched the R4 Rural Resilience Initiative (R4) in 2011 to enable
vulnerable rural families to increase their food and income security by managing climate-related
risks. R4 is an integrated risk management strategy that combines four risk management
components: improved resource management through asset creation (risk reduction), insurance (risk
transfer), livelihoods diversification and microcredit (prudent risk taking), and savings (risk
reserves).
R4 links labor-based safety nets that provide cash or food in exchange for work on community
projects with community risk reduction activities that protect assets against disasters and improve
productivity. Farmers participating in R4 will have access to tools to build physical resilience to
weather-related shocks, and they will exchange work for enrollment in the insurance program.
When a drought hits, compensations for weather-related losses prevent farmers from selling
productive assets and stimulate faster recovery.
As of 2019, R4 reached over 87,000 farmers (about 450,000 people) in Ethiopia, Kenya, Malawi,
Senegal, Zambia and Zimbabwe. In 2018, around US$1.5 million of insurance payouts were

39

The World Bank

distributed through the initiative in Ethiopia, Kenya, Malawi, Senegal and Zambia to compensate
for weather-related losses.

66.
Many countries with a significant agricultural sector use index-based weather models
to monitor agriculture production risk and forecast production. A weather derivative contract
can, for instance, help a country transfer a portion of the risk of severe drought to the international
financial markets by using rainfall as a proxy for loss. A country that wishes to hedge a specific
weather risk purchases a derivative contract by paying a premium upfront. The seller of the
derivative contract accepts the risk of the adverse event occurring in exchange for the premium,
similar to an insurance contract. The buyer receives a payout if the index crosses a specified
threshold before the end of the contract period.
67.
In general, weather derivatives are most cost-effective for covering low-probability
events with severe impacts, such as drought. These derivative contracts can be customized
according to a country’s specific needs based on the type of weather hazard, desired level of
protection, and the estimated financial loss associated with the event.
Box 8. Malawi’s Index Based Weather Derivative
Malawi is heavily exposed to the risk of drought and food shortage. The World Bank and other
development partners have been supporting the country’s efforts to strengthen food security through
agricultural technology, investments in irrigation, and the development of grain markets. Malawi
expressed interest in finding ways to mitigate the impact of drought on the economy and the federal
budget. The country needed to access funds quickly in the event of a severe and catastrophic drought
and to reduce its dependence on humanitarian appeals.
The Bank responded by helping the government transfer a portion of the risk of severe drought to the
international financial market using weather derivatives. The 2008–2009 transaction marked the first
time that the Bank offered a financial risk management tool to a low-income country.
The weather derivative contract purchased by the government of Malawi was structured as an option
on a rainfall index. The index links rainfall and maize production, so that if precipitation falls below a
certain level, the index will reflect the projected loss in maize production. If maize production in
Malawi, as estimated by the rainfall index, falls significantly below the historical average, Malawi
would receive a payout. The Bank acted as an intermediary between Malawi and reinsurance
companies or investment banks for this transaction.
The government of Malawi has since renewed the contract twice (2009-10 and 2010-11). It is
important to note that the weather derivative contract provides coverage for a specific percentage of
drought risk in Malawi, as part of a broader risk management program (maize).
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3. Innovations for Agriculture and Food Security Risk Financing in
SADC
3.1

Innovation Challenges: Tools to Identify the Latest Agriculture and Food
Security Risk Financing Solutions

68.
Innovation challenges are a way of leveraging the power of the community of experts
and innovators who are asked to find “out-of-the-box solutions” for problems that are
difficult to solve and for which standard ways of innovation are unsuccessful (e.g., standard
research grants and procurement contracts46). There are several advantages to innovation
contests when compared to primary instruments of research and innovation. For instance, this type
of contest can attract a broad audience of participants, including individuals or firms whose
expertise are not a direct match for the problem. Innovation challenges contest also have the
potential to identify new ideas under an open competition environment in the pursuit of a goal
(scientific, technological and societal). Furthermore, the participation of contestants could also
provide evidence on the state of technology maturation, aid technology diffusion, and generate
positive spill overs after the challenge. In addition, this type of contest allocates risk more
efficiently. Prize or award recognition is only given when the stated problem is solved, but nonwinning proposals could prove to be valuable for other purposes.
69.
The innovation challenge approach has been used for centuries by governments and
private institutions to foster progress towards or achievement of a specific objective.
Recently, it has gained a renewed interest from the 1980s among stakeholders to demonstrate the
feasibility of implementing cutting-edge ideas without specifying how the problem will be solved,
and by offering recognition to the contestant with the best solution47.
70.
Although this renewed interest emerged on private platforms and non-governmental
organizations, US Federal Agencies have promoted such type of contests from the early
2000s. Following up on the recommendations convened by participants of the National Academy
of Engineering (NAE) workshop in 1999, innovation challenge contests consider simple design
and structure rules. For instance, the contest should be implemented based on transparent, fair and
unbiased rules to avoid trivial solutions. The integrity of the competition and its rules promote
creativity. In addition, the innovation challenge contest prize or recognition should be aligned to
the level of effort directed at reaching the proposed goal. Last but not least, the contest should
clearly determine who can compete and how.
Box 9. The United States innovation policy
Prize competitions and challenges are an important innovation promotion policy instrument in the
United States. Government units dealing with Agriculture have used different types of prize
46

According to Stallbaumer (2006), innovation challenges can be classified in two groups: (i) best-entry contests refer to cases
where participants are rewarded because they give the best solution to a given problem within a given period of time; and (ii)
goal-oriented contests reward contestants until they achieve the stated goal.
47 Liotard and Revest, 2019.
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competitions. The America Competes ReAuthorization Act promoted the creation of a web platform
(Challenge.gov), which allows entities in the United States who set up contests to use participatory
provision for the benefit of specific goals. Since 2010, more than 100 US federal agencies have
promoted innovative challenge contests. The objective of the above is to address issues that affect
people, communities and industries all over the country and around the world.
Innovation policy in the US was traditionally oriented to produce new practical solutions for specific
goals, encouraging high technology innovation in American society. For instance, the Small Business
Innovation Research (SBIR) program emerged with the objective to “enhance US competitiveness by
promoting innovate and high-technology small firms48”. To this end, all federal agencies allocate four
percent of their annual budget to restore US international competitiveness by funding innovative small
firms. Similarly, major R&D agencies allocate a share of the research budget to innovative firms.
The SBIR program has three phases: (i) phase I determines the scientific and technical merit and the
feasibility of a proposed research idea; (ii) phase II extends the technological idea, and the award is
granted to only the most promising projects; (iii) phase III involves additional private funding for the
commercial application of a technology.
The United States Department of Agriculture (USDA) has used the SBIR Program extensively. USDA
SBIR’s flexible research areas ensure innovative projects; since 1983, the Program has awarded over
2,000 research and development projects, allowing hundreds of small businesses to explore their
technological potential, and providing an incentive to profit from the commercialization of an
innovative idea.
The Agriculture Research Service (ARS) of the USDA has partnered with “Conservation X Labs, a 501
(c)(3) organization with the mission to improve conservation efforts via innovation challenges to attract
solutions from a large pool of innovators. ARS and Conservation X Labs have significantly expanded
their solver community, increasing their capacity to address Grand Challenges at the interface of
agriculture and the environment.
Open innovation (e.g., prize competitions, grand challenges) is an approach to problem-solving that
broadens and diversifies participation in solution delivery. Prize competitions and Grand Challenges,
two notable examples of this approach, have demonstrated significant value in advancing technological
solutions. A recent outcome of this partnership is the ’Ohi’a Challenge, a 2018–2019 challenge
competition seeking solutions to rapidly detect and prevent the spread of an invasive fungal disease
threatening the survival of Hawaii’s iconic ’Ohi’a trees.49
The National Institute of Food and Agriculture (NIFA) is an important USDA unit within the
competitive grant structure to promote innovation. Its role includes finding innovative solutions to
issues related to agriculture, food, the environment. One of four agencies that make up USDA’s
Research, Education, and Economics (REE) mission area, the agency is structured to direct federal
funding effectively to programs that address key national and global challenges. 50
NIFA-supported programs bring discoveries from research laboratories to farms, communities, and
classrooms. NIFA supports research, education, and extension activities that address national

48

Audretsch, 2003, p. 130.
https://www.ars.usda.gov/research/project?accnNo=435959
50 https://nifa.usda.gov/who-we-are
49
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agricultural priorities through three funding mechanisms—competitive grants, formula grants, and
non-competitive grants.
The United States Agency for International Development (USAID) also uses prize competitions for the
fostering of innovation in agriculture. The Securing Water for Food (SWFF) program proved a great
success. SWFF’s Social Rate of Return Analyses on 17 of its investments reached an average of 41
percent return. SWFF programs led to a net farmer income increase of US$1,833, over the 3 years of
SWFF programming and will have added more than US$1 billion over nine years to the economies of
10 nations, based on a US$35 million investment.51 Through SWFF more than six million farmers and
their families have received increased support to grow more than 3.5 million tons of food.
Due to the successes achieved from SWFF, the Donor Partners decided to merge SWFF with its sister
program Powering Agriculture: An Energy Grand Challenge for Development (PAEGC) and launched
(2019) the Water and Energy for Food (WE4F) (2019) a US$65 million four-year program. In addition
to USAID, partners include the German, British and Swedish developments agencies.
The first WE4F prize competition is ongoing (May 2020). Prizes include a US$355,000 cash envelope
for winners and runners-up, and travel sponsorship to participate in the Clean Asia Energy Forum in
Manila (June 2020). Participants in the program enjoy customized acceleration services from the WE4F
Asia Regional Hub. In addition, 10 mid-stage and five youth innovator prize finalists will benefit from
recognition on the WE4F website, communications materials, and travel support to participate in a cocreation workshop in Bangkok, Thailand in May 2020 to discuss challenges and opportunities in the
renewable energy & agriculture nexus in Asia.52

3.2 Innovation Challenges for Agriculture Risk and Food Security in Southern
Africa
71.
SADC Member States face significant challenges in managing agricultural and food
security risks. Today, many structural challenges prevent the countries in the region from being
well prepared for the occurrence of extreme events (climatic and market).
72.
As part of the advisory services that the WBG provided to the SADC region, four
innovation challenges were organized to identify the most relevant and innovative solutions
to specific agriculture and food security risk financing problems. For these four innovation
challenges conducted in 2019 and 2020, private entities, NGOs, universities, or international
organizations, proposed “out of the box” solutions using available technology to improve the
financing of agriculture and food security risks in Southern Africa countries and their rural
communities. The three best proposals would receive a certificate of recognition from the World
Bank. The 2020 Challenge rewarded the three winners and three honorable mentions with public
recognition as top innovators, training and coaching from World Bank mentors, as well as access
to Draper University’s and InnMind’s entrepreneurship and finance programs.

51
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Pag, 8. Securing Water for Food Technical Assistance Facility Final Report, October 1, 2014—March 31, 2020.
https://we4f.org/we4f-asia-edge-ag-energy-prize
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73.
The World Bank 2019 Innovation Challenge for Agriculture and Food Security Risk
Financing in Southern Africa was divided into three phases, which were implemented over
four months.
74.
Phase 1. Framing the Innovation Challenge: This phase consisted of defining the
problem to be addressed by the participants. The proposed solutions had to facilitate the design of
a risk financing instrument to mitigate the effects of extreme weather events in SADC Member
States. Participants53 were also allowed to propose solutions that would mitigate the effects caused
by the volatility of commodity prices, and/or the occurrence of animal and plant outbreaks. While
the options were to be geared towards macro-level coverage schemes, participants were also
encouraged to propose solutions for risk aggregators (e.g., financial institutions, cooperatives,
others) and individual farmers.
Box 10. Disruptive agricultural technology challenge and conference
In April 2019, the Korea-World Bank Partnership Facility organized a knowledge and innovation
challenge conference in Kenya. The objective of this initiative was to bring together a group of bestin-class Disruptive Agricultural Technologies (DATs) in Kenya and link innovators to experts, investors,
agribusinesses, and government partners at national and county levels. The challenge mobilized
knowledge across four subjects, namely (i) Advisory and Information for Agricultural Productivity
to help Kenyan farmers be more efficient and adopt more sustainable planning, production, and
management systems; (ii) Market Linkage to facilitate market links between buyers and Kenyan
farmers produce; (iii) Farmer Financial Inclusion to expand coverage of financial product and services
to farmers; and (iv) Data Analytics and Agricultural Intelligence to enable data-driven decisionmaking by critical stakeholders in the agriculture sector.
All activities focused on a common mission of delivering value to one million Kenyan smallholder
farmers (and related intermediaries) covered by the program. Another objective of the initiative was to
generate consistent results to validate the replication of the digitally enabled innovation ecosystem
platform beyond Kenya. The World Bank later replicated the initiative to additional African countries,
drawing on lessons learned in Kenya.

75.
Phase 2. Call for proposals. Participants were asked to submit a brief document defining
the challenges that prevent SADC Member States from having in place adequate agriculture and
food security risk management, and the proposed solution. The proposal had to be emailed to three
World Bank staff members, previously identified. Before the submission of the proposals,
participants could request clarifications, if any.
76.
In total, 52 proposals were received from four continents (see Figure 8). In terms of the
typology of participants, 53 percent of total proposals (28 proposals in total) were led by private
companies; 21 percent of total proposals by NGOs, 13 percent (seven proposals in total) by
academia, and the remaining (six proposals) by country offices of international organizations and
research entities.
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Participants may include representatives of private entities, academia, governments and non-governmental organizations. They
may submit proposals individually or jointly with one or more other entities.
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Figure 8. Number of innovative proposals received

77.
Out of the total number of proposals received, 48 percent of the total (25 proposals)
were prepared in a partnership or joint ventures with other partners. The region with the
highest concentration of joint venture proposals was the Americas, submitting 10 proposals (40
percent of 25 proposals), followed by Europe with seven proposals (28 percent of 25 proposals),
Africa with six proposals (24 percent of 25 proposals), and Asia with two proposals (eight percent
of 25 proposals).
Figure 9. Number of proposals worked in partnership with other entities
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78.
Half of the proposals submitted indicated that they were able to join forces with
ongoing projects or programs. This would not only leverage financial resources but also draw
on lessons learned from these programs in SADC Member States.
Table 10. Number of entities willing to work jointly with ongoing projects

79.
Considering the 16 SADC Member States, the proposals were mostly centered in five
recipient countries. The countries that were listed as potential implementation sites for the
proposals included Zambia (labeled 27 times), South Africa (labeled 26 times), Malawi (labeled
25 times), Tanzania (labeled 22 times), and Mozambique (labeled 25 times). The reasons why
these countries were prioritized in the proposals are numerous, including (i) the presence of
ongoing projects (ii) increased availability of information, and (iii) partnerships with local entities.
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Figure 10. Countries with the highest number of proposals

80.
Phase 3. Evaluation and selection of the most innovative proposals. The first step in
this phase consisted of selecting the top 10 innovative proposals. An evaluation panel of 21 WB
experts in agriculture, social protection and disaster risk management considered a series of
cumulative criteria, for a maximum score of 61 points. Some of the criteria evaluated included
level of innovation, collaboration with other entities during proposal preparation, feasibility,
readiness for implementation, and potential scaling up to other sectors. The proposals were
expected to cover specific aspects, including,
(i)

State a clear strategy for the implementation of an agriculture and food security risk
financing tool, the Agricultural Financial Model for Weather-Related Risks thematic area.
Moreover, priority was given to those proposals that also incorporated a second-order
effect on risks such as the “Agricultural Financial Model for Animal & Plant DiseaseRelated Risks” and/or the “Agricultural Financial Model for Commodity (food) Price
Risk”;

(ii)

Demonstrate a clear articulation of the proposed tool in the proposed approach and in the
solution;
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(iii)

Identify existing data gaps in the model’s components that pose difficulties to the
development process such as hazards, vulnerabilities, exposures, etc., and propose
solutions to overcome them;

(iv)

Establish a clear roadmap regarding the use of the tool on the ground by selecting two (2)
countries where the model would be first implemented;

(v)

Focus on Southern African countries, and demonstrate the scale-up capacity of the
proposed models to be replicated in other countries and/or regions;

(vi)

Meet the World Bank’s eligibility requirements specified below:
a. Management and development of open access data, products, tools and
approaches;
b. Usage of open-source technological solutions that are simple and replicable;
c. In case data gaps are identified, alternative data sources should be proposed as well
as strategies to overcome the lack of the respective datasets;
d. Projects that provide a clear strategy for bridging the gap between innovation and
users, including through co-productive approaches and user consultations;
e. Involvement of local partners and/or researchers on an equal basis in other
developing countries;
f. New partnerships including members from the public, private, NGO and academic
sectors, to develop cross-sectoral and collaborative teams;
g. Proposals that encourage training and capacity development for users;
h. Potential for using the tool beyond the public sector, including NGOs, banks,
insurance companies, agribusinesses, etc.;
i. Ability to leverage other projects and investments to deliver greater impact.

81.
The 10 proposals with the highest scores selected were led by Global Parametrics, the
International Center for Tropical Agriculture (CIAT; Pula GmbaH, JBA Risk Management Pte
Ltd., Weather Impact, Producers Direct, the International Water Management Institute (IWMI),
Kimetrica L. L. C., AIR Worldwide, and Columbia University’s International Research Institute
for Climate and Society (IRI). For the remaining 42 proposals, feedback was provided to the
candidates who requested it.
82.
Phase 3, part two. The evaluation and the selection of the most innovative proposals
consisted of a two-day workshop where the three most innovative proposals were selected from
the initial top 10. Using a brief presentation format, the coordinators of the 10 proposals were
evaluated by 12 experts from other organizations, in addition to the World Bank evaluators.
Following some clarifications, the grand jury selected the top three proposals based on the
following aspects (i) pitch delivery; (ii) quality of the product/service proposed; (iii) scalability;
(iv) engagement with the ecosystem (solid relationship with local partners/institutions,
government engagement); (v) sustainability/viability level of the Business Model and its
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timeframe for delivery (cost recovery; additional sources of finance; engaged teams); (vi) previous
experience such as tracked record of government projects; (vi) experience in implementing a
similar project or dealing with various countries at once, (vii) collection of exposure data and/or
data gaps found, and plan to overcome them; and (viii) risk transfer solutions supported by the
tool.

3.3 Innovations in Agriculture and Food Security Risk Financing for Southern
Africa
Table 11. Top 10 most innovative proposals (2019 challenge)
ID

Proposal Title

10

Financing Agricultural Risk Management in
Southern Africa (FARMSAFE)*

3

6

1

2

4

5

7

Intelligent Risk Financing: Harnessing the
power of cross-sectoral partnerships and
human-centered design to model effective
multi-scale approaches to risk finance, and to
develop implementable solutions for
Southern Africa **
F-cubed project: Forecast and Financing for
Food Security (F^3)**
Understanding and communicating the risk
of damages on food systems from extreme
weather shocks that occur within longer-term
stressors related to El Nino and La Nina
Crop diagnostic tool: combining advanced
remote-sensing analysis and crop
photography
Southern Africa Regional Agricultural
Forecasting Tool (SARAFT) for Season
Crop Yield Forecasting, Risk Assessment,
and Agri-Finance Decision Support
Southern Africa Crop Forecasting Tool
(SACFT): Proposal for the development of
an agricultural risk forecasting tool for the
Southern African Development Community
(SADC): Pilot for South Africa, Lesotho,
and Madagascar
Leveraging ground data, remote sensing, and
advanced analytics to drive decisions on
agricultural policies and interventions

Institutions Involved
International Water Management Institute,
Deltares, Institute for Environmental Studies
(IVM) and Resilience Globale Pty Ptd.
Producers Direct, Cervest, the International
Center for Tropical Agriculture, Climate Edge,
York University & IKnowFood, and Restless
Development.
Global Parametrics and IFPRI
IRI, NASA Socioeconomic Data and
Applications Center (SEDAC), 6th Grain, and
an advisory board (African Risk Capacity,
World Food, and Ministers of Disaster
Management)
Kimetrica L. L. C. & Development Seed

The International Center for Tropical
Agriculture, and Clarmondial

JBA Risk Management Pte. Ltd.

PULA GmbH
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8

9

AgAlert®: Agricultural Risk Modeling Tool
for Southern Africa

AIR Worldwide, Verisk Weather Solutions,
IFPRI, GDA Corporation, and Hannover Re.

AgriCloud SOMALIA: Seasons and
Economics Monitoring for Early Localized
Action

The South African Agricultural Research
Council, The South African Weather Service
(SAWS), University of Free State (USF),
Weather Impact and HydroLogic, and
AquaLinks Research and Implementation (Pty)
Ltd.

Note: * First place award in recognition of the most innovative proposal under the World Bank Challenge Fund for
Developing an Agricultural Risk Financing Tool.

83.
The top innovations address common issues related to the financing of agriculture
and food security risks in the region, including high transaction costs for the rural
population’s access to markets. Rural communities in SADC are scattered and located far from
access roads, thus increasing transport costs. This hinders access to production inputs, and also
curtails marketing flows between regions and countries, resulting in fewer opportunities for
poverty reduction. Based on the World Bank’s Rural Access Index (RAI), the African rural
population living within 2 km of rural roads is 34 percent of the total. This is significantly lower
compared to the Latin America and Caribbean (LAC) region, with 59 percent of the rural
population, and East Asia and Pacific (EAP) with 90 percent of the rural population. Particularly
speaking of the SADC countries, the region as a whole has a RAI of 35 percent, ranging from 21
percent in South Africa to 79 percent in Botswana.
Table 12. Overview of Rural Access Index (RAI) in SADC Member States
ID Country
1 Angola
2 Botswana
3 Comoros
Congo, Dem.
4
Rep.
5 Lesotho
6 Madagascar
7 Malawi
8 Mauritius
9 Mozambique
10 Namibia
11 Seychelles
12 South Africa
13 Swaziland
14 Tanzania
15 Zambia
16 Zimbabwe

Total
Lending Population
(2004)
IDA
15,490,049
IBRD
1,769,050
IDA
587,944
IDA
55,852,888

Rural
Population
(2004)
7,336,087
768,475
374,167
38,181,036

Rural
Population
with Access
3,081,157
607,463
274,776
9,927,069

IDA
IDA
IDA
IBRD
IDA
IBRD
IBRD
IBRD
IBRD
IDA
IDA
Blend

1,797,972
18,112,724
12,608,271
1,234,232
19,423,920
2,009,251
83,643
45,509,236
1,119,841
37,626,916
11,478,886
12,936,295

1,464,988
13,287,495
10,492,603
710,177
12,870,289
1,314,854
39,714
18,740,704
851,751
28,664,186
7,465,868
8,346,498

981,542
3,321,874
3,987,189
497,124
3,410,627
749,467
NA
3,935,548
NA
10,892,391
4,778,155
5,383,775

TOTAL

237,641,118

150,017,427 51,828,157
63%
35%

Rural
Access
Index
42%
79%
73%
26%
67%
25%
38%
70%
27%
57%
NA
21%
NA
38%
64%
65%

Source: World Bank Group (http://data.worldbank.org/data-catalog/rural-access-index).
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84.
Innovation solutions also address the problem of little and/or inadequate information
available on agriculture and food security risks for decision-making. In terms of exposure
data, more information on the location of farmers, crops planted and the capacity to deal with
extreme weather events is needed. This is required to set up adaptation strategies and post-disaster
relief plans.
85.
Exposure and value-at-risk data are also rarely linked to weather information
systems. It is believed that only 10 out of 54 countries in Africa have in place adequate weather
information services. Besides, the meteorological network has a limited number of stations
operating regularly. By early 2010, Mozambique’s hydrometeorological network diagnosis
disclosed that about 25 percent of the stations were recording data regularly and that existing
products failed to meet the needs of end users. Similarly, national hydrology and meteorology
entities reportedly go through difficulties to retain their experts. In addition to these problems,
other countries identified the costs of maintaining the network as a heavy economic burden. In the
case of Tanzania, communication and maintenance costs of meteorological stations range between
US$10,000 and US$50,000 a year.
86.
The lack of information on exposure and vulnerability data therefore hampers the
design of financial instruments to mitigate losses. Near-real time information on agriculture and
food security risks is still very limited. There are also gaps and access constraints, while available
data and information fail to match the spatial and temporal scale across all countries in the region.
As a result, governments and the international community depend on traditional mechanisms to
assist affected populations, which generally means providing relief support long after a disaster or
emergency has occurred.
Summary of the solutions proposed by the top ten selected proposals for the 2019
Innovation Challenge
87.
The top 10 proposals selected offer convincing solutions to the problems referred to
above. Using advanced technology, they focus on the development of systems for monitoring
weather and production conditions, the creation of early warning systems, among others, to alert
on the occurrence of meteorological events, and enable the creation of instruments that help build
the resilience of SADC Member Countries to hydrometeorological events, food insecurity and
production failures. A summary of each of them is presented below:
A. Financing Agricultural Risk Management in Southern Africa (FARMSAFE): This
proposal, awarded the first place in the 2019 Innovation Challenge, was developed to
address impacts on livelihoods and economic effects on Malawi Shire River Basin farmers,
and Lesotho’s vegetable producers. To this end, FARMSAFE proposes (i) to improve
understanding of production systems and community livelihoods. This involves collecting
information in a geo-referenced database and using other sources of information published
by other agencies (e.g., USAID’s FEWS NET, or FAO’s FAOSTAT and AQUASTAT);
(ii) to implement drought and flood characterization: based on the exposure information, it
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is expected to generate specific forecasts and indexes for the prioritized areas, considering
hydrological models54; (iii) to assess vulnerability and impact through machine learning:
the proposal is expected to explore machine learning algorithms to make probabilistic
predictions of agricultural production risks, their consequences for livelihoods and the
economy; (iv) to integrate and visualize the agricultural financial risk, enabling the user to
view location-specific information about levels of hazard, exposure and vulnerability in a
dashboard; and (v) to develop technology transfer and local capacity: IWMI will act as the
hub with local capabilities to ensure ongoing technical support and capacity to implement
the hazard and vulnerability modeling systems in the SADC region.
B. Intelligent risk financing: harnessing the power of cross-sectoral partnerships and
human-centered design to model effective multi-scale approaches to risk finance, and
to develop implementable solutions for Southern Africa **. This proposal was designed
in such a way that the governments of Tanzania and South Africa would have access to
data at multiple spatial scales and formats. The solution is also expected to facilitate joint,
intersectoral decision-making on climate risk and to deliver an alternative that provides
actionable real-time data, insights and models to decrease economic losses in the
agriculture sector, decrease poverty and improve food security by providing better
estimates of financial losses. To support risk analysis, the proposed solution will use largescale spatial data and prediction modeling provided by CIAT (on the use of existing
databases from weather stations and satellites), CERVEST (expertise in machine learning
and big data as alternative elements for risk analysis), and YORK (expertise in the
development of algorithmic designs and financial modeling). As far as farm-level and
microdata are concerned, Producers Direct is expected to provide farmers’ productivity and
profitability data, and weather variables are expected to be monitored by Climate Edge’s
on-farm Nexo weather stations.
C. F-cubed project: Forecast and Financing for Food Security (F^3) **. This solution is
designed to be easily replicable in all SADC Member Countries and elsewhere around the
world. The solution is aimed at public, humanitarian, development and private sector
organizations to help them respond proactively to food security crises that may arise from
access disruptions or conflicts. This solution is expected to inject financing for crises before
they become a disaster, building resilience and reducing vulnerability. It will use advanced
data in climate science, high-performance computing, and robust economic modeling to (i)
give early warning of extreme natural hazard conditions that signal major crop failure
across any geography (local, country, multi-country), and (ii) estimate the price shocks and
the associated increase in food insecurity using a general equilibrium model for price and
household poverty models. While F^3 will spur humanitarian response financing, the same
54

This will build on the global instrument developed by Deltares that uses PCR-GLOBWB integrated in the Wflow concept and is
running in a Delft-FEWS environment. Groundwater can be added to the modeling and forecasting instrument where locally
important. The instrument uses global datasets to enable hydrological modeling and forecasting at daily time steps at a spatial
resolution of 10 x10 km.
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structures can be used by the firms serving the vulnerable poor and by development
agencies implementing programs. It is expected to bring up to 40 years of climate data to
bear for a deeper understanding of supply shocks linked to geography. Further, it will use
IFPRI’s models and data on local conditions to determine how an exogenous food supply
shock or other severe disruption moves through an economy to ultimately estimate the
change in the income, poverty status and food insecurity of a population.
D. Understanding and communicating the risk of damages on food systems from
extreme weather shocks that occur within longer-term stressors related to El Niño
and La Niña. This proposal is expected to develop a decision support tool and associated
system for national government ministries to better understand and communicate the risk
of impact from compound extreme events, specifically focusing on the risk of impact from
floods shocks during periods of longer-term drought stressors. The above will involve the
implementation of the following four-element process: (i) inspiration, observation, and
ideation: this process is expected to define and identify the most vulnerable and exposed
populations in an area of interest, for various flood and tropical cyclone-related shocks. It
will also co-develop a dataset compendium describing appropriateness for inclusion within
the process to establish vulnerability and exposure hotspots; (ii) research and prototype
development for an agriculture risk model that includes layers of natural hazard risk on
various timescales, as well as vulnerability and exposure; (ii) research and prototype
development of an agriculture risk model that integrates climate forecasts and metrics
based on crowdsourced data55; (iii) presentation of a prototype agriculture risk model to
national governments and community member decision makers; and (iv) scaling up and
replication of the proposed solution to other countries.
E. Crop diagnostic tool: combining advanced remote-sensing analysis and crop
photography. This solution suggests the creation of a crop risk tool for agriculture officers
(AOs) to predict, evaluate, and respond to severe weather and disease events, with a focus
on early/preventative interventions (e.g., emergency crop protection) in Zambia and
Madagascar. The tool will generate high-resolution ground data that will be used
iteratively, to better (i) predict the location and intensity of severe weather events; (ii)
assess the location and extent of farmland, and crop density; (iii) estimate the relative
influence of weather versus non-weather events in determining potential yield losses; (iv)
generate automated reports to trigger preventative actions or potential payouts. —The tool
is also expected to produce weather-intelligent yield predictions throughout the growing
season, and will adjust financial predictions and risk assessment based on historic, real
time, and predicted weather and crop data generated from open data from NASA, NOAA,
and ESA. The solution envisages a crop photography component for model validation,
enriches the set of yield risks that can be evaluated, and conducts a rapid visual assessment
55

The crowdsourced data is expected to be solicited from those that are, or have been, vulnerable to compound extreme events
and can provide quantitative and qualitative data about compound extreme events, specifically of floods during longer period
El Niño-related drought events.
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of crops. The solution also includes a user response component that allows Agriculture
Officers to identify areas requiring agricultural assistance and trigger the appropriate
responses and resource requests.
F. Southern Africa Regional Agricultural Forecasting Tool (SARAFT) for season crop
yield forecasting, risk assessment, and agri-finance decision support. The proposed
solution is based on the development of a SARAFT tool that is expected to use earth
observation technologies, remote sensing, geospatial products, and field-based assessments
to project the likelihood of high and low temperatures, precipitation and the resulting likely
end of the season yields. The proposed tool is also expected to generate maps of areas
affected by floods and droughts, facilitating information to government and development
partners on areas where relief efforts could be targeted, where vulnerable communities
should be evacuated to prevent the occurrence of a disaster. The proposed solution is also
expected to map and visualize patterns of food security, provide accurate flood and drought
early warnings, analyze the region’s climate vulnerability, forecast in-season crop yield
and potential agricultural losses associated with disasters and inform the deployment of
forecast-based financial instruments. Linking this information to commodity market
current and projected prices, the tool will help anticipate market fluctuations and
agriculture commodity price volatility.
G. Southern Africa Crop Forecasting Tool (SACFT): This proposal is expected to develop
an agricultural risk forecasting tool for the Southern African Development Community
(SADC), and will be initially be piloted in South Africa, Lesotho, and Madagascar. The
tool will be capable of providing season estimates of crop yield (kg/ha), overall production
volumes (tons) and financial value for over 90 percent of the crops grown among SADC.
SACGT will use advanced methodologies based on simulating the physical growth of
staple crops on a daily time step using DSSAT software, temperature, and rainfall input
data as well as local farming practice and site-specific soil conditions. SACFT will be based
on a calibrated database of historically simulated yields based on Global Climate Model
(GCM) hindcast data for Southern Africa in every spatial location. Seasonal yields are then
forecast using a rolling 3-month weather forecast, and it will provide a probabilistic range
of yields for each location and crop. The tool will develop an exposure database to include
a spatial inventory (based on a 25 km × 25 km area) regarding the area and the value at risk
in each grid location.
H. Leveraging ground data, remote sensing, and advanced analytics to guide decisions
on agricultural policies and interventions. The proposed solution will present actionable
information and maps to governments and agriculture sector institutions in Zambia,
Malawi and Tanzania to help them make informed decisions about disaster mitigation,
public financing and policies. The solution will be technology-driven, analyzing satellite
and field data. The data mining process will apply machine learning and big data principles
to identify trends, causal relationships and predictive risk indicators for weather events,
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disease incidences, and price volatility. The above could help governments develop
targeted extension services or appropriate policy interventions to limit losses and increase
food security. The data collected could be analyzed to map the spread of pests and disease
at the level of the farm, agro-ecological zone, or even the entire country.
I. AgAlerttm: agricultural risk modeling tool for Southern Africa. This solution explores
the possibility of collecting, cleaning and reconstructing historical weather data series in
each country and enhancing them through stochastic modeling to generate catalogues of
10,000 years of stochastic weather. It is also expecting to gather and enhance crop
production and economic data for each country and develop predictive models of weatherbased production and economic losses. The key subsistence and cash crops will be modeled
using crop growth algorithms. The model’s core equations will focus on the availability
and use of soil water, efficiency in the use of solar radiation for crop growth, and
environmental factors that reduce the efficiency of water and solar energy use by crops and
that affect final yields. Furthermore, the proposal will provide a complete perspective on
livestock disease or pest outbreaks and their financial impact. By collecting information on
the biological characteristics of the insect pests and pathogens, location and frequency of
outbreaks, the proposal is expected to build a model that describes the disease transmission
dynamics to simulate how diseases or pests are propagated across time and space and how
pharmaceutical interventions and control measures can affect the extent of the outbreak.
The proposal is expected to develop a financial model to compute losses attached to each
outbreak type.
J. AgriCloud SOMALIA: Seasons and economics monitoring for early localized action.
The proposed tool is an online weather-based agricultural service that supports farmers and
agribusiness with information about the influence of weather on economic impact in
agriculture, poverty, and food insecurity. The AgriCloud is currently in operation, and it
integrates various open and local (big) data sources into added-value tools. Information
within the AgriCloud system can be connected to other systems like FEWS NET via an
application programming interface (API). The idea would be to expand AgriCloud with an
operational tool that predicts agricultural financial risk based on short- and medium-term
weather forecasts and seasonal outlooks. The steps considered for the development of this
tool include (i) organizing a stakeholder panel to co-design the final product, help to
integrate and connect to existing initiatives in the field, evaluate the developed tool and
support operationalization on-the-ground; (ii) describing and connecting hazards
(meteorological and climatological risks), vulnerability (social and geographical
vulnerability), exposure of crops and financial impact to AgriCloud; (iii) developing a
knowledge engine based on a supply response model for maize, using the factors that affect
the supply of maize to the market as explanatory variables; (iv) evaluating the usability of
the tool; and (v) operationalizing the tool using weather forecast data.
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88.
From January to April 2020, the Bank partnered with Draper University, a key Silicon
Valley business accelerator and investor to launch the 2nd Agriculture Risk Innovation Challenge.
This challenge was comprised of three independent but concurring challenges:
A. Alternative Methods for Measuring Weather Variables Challenge
B. Predicting or Monitoring Animal and/or Plant Pests Challenge
C. Bring Your Own Agriculture Data Challenge
89.

●
●

The general criteria in the 2020 Challenges were the following:
The proposals must follow the provided template and all documents must include the name,
institution and thematic area chosen in its heading;
The solution must be affordable;
The geographical focus must be on Southern African countries (SADC Member States);
A clear path towards application of the solution on-the-ground;
Demonstrated capacity of the proposed solution for scaling up to more countries/regions;
Demonstrated performance of the solution proposed against the data sources/databases
mentioned for each thematic challenge;
Demonstrated validation of the performance of the solution;
World Bank eligibility requirements met;

●

Development and usage of open access data, products, tools and approaches

●

Use of simple and replicable open source technological solutions

●

Involvement of local research or other partners in developing countries on an equal basis.

●
●
●
●
●
●

90.

The 2020 Innovation Challenge involved five phases.

A. First, the World Bank team posted and announced the launch of the each challenge
B. Second, a total of 116 proposals were fitted for Jury Review by the WB team
C. Third, judges shortlisted the Top 20 Innovators. Individual work sessions with each of them
were conducted with the WB team, preparing them for the final round. The preparation
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included technical training due to the online nature of the challenge, as well as presentation
tips.
D. Fourth, the selected innovators presented their proposal to the Grand Jury and selected the
winners.
E. The final phase was the Award Ceremony, also an online event. In addition all six winners
would benefit from entrepreneurship boot camps in Silicon Valley and Europe as well as
access to World Bank mentors.
91.
During the final round, the Grand Jury selected the top three candidates, one for each
challenge. In addition, the Grand Jury also saw fit to include three Honorable Mentions.
92.
The Grand Jury was formed by a mix of World Bank and International Finance Corporation
staffers, investors, academia, NGOs and government officials.
93.
The top six proposals awarded are described below (a one-page summary is included
in Annex 2):
A. Alternative Methods for Measuring Weather Variables Challenge
Winner: Arable (USA). Real-time microclimate and crop health data on two-time
horizons: driving daily farm operations and providing insight into seasonal yields.
B. Predicting or Monitoring Animal and/or Plant Pests Challenge
Winner: Fall Armyworm Alert Service-Satelligence (Ghana). The system combats the
invasion of fall armyworm in sub-Saharan Africa by providing early warning messages based
on satellite technology.
C. Bring Your Own Agriculture Data Challenge
Winner: CropIn (India). Building large and smart datasets through innovative ICTdriven data collection techniques that enable farmers’ access to risk and financing
instruments.
The World Bank Grand Jury recognized the high quality of all finalists with additional
Honorable Mentions awards:
D. Honorable Mention for Harnessing Social Media: Injini: Contribute Data Using
Social Media (South Africa)
E. Honorable Mention for Accessibility: Saillog (Israel)
F. Honorable Mention for Innovative Locally Sustainable Business Model: eSusFarm
(South Africa)
94.
The challenge drew participants from 33 countries who submitted 120 proposals. The 20
finalists excelled in all categories across the board:
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• Community-based Extreme Weather Events Portal (South Africa)
• Contribute Data Using Social Media (South Africa)
• Arable (US)
• Carpe Diem Solutions (Israel)
• Openagri.ai (Indonesia)
• AIGROEDGE Technologies Private Limited (India)
• Saillog (Israel)
• Yuktix Technologies Private Limited (India)
• GeoPotato (Bangladesh)
• RVF-Zero (Senegal)
• Innosapien Agro Technologies (India)
• Intelligent monitoring, analysis, and early warning system for fall armyworms (Taiwan)
• Fall ArmyWorm Alert Service/Satelligence (Ghana)
• Jaguza Livestock (Uganda)
• eSusFarm (South Africa)
• Satyukt Analytics Private Limited (India)
• The Namib Bee Project (Namibia)
• Aerobotics: Citrus Yield Estimation (South Africa)
• CropIn Technology Solutions Pvt Ltd (India)
• BeCrop, the new layer of functional soil data (US)
95.
The 2020 Ag Risk Innovation Challenge received proposals from innovators from around
the world:
Country

Total

India

38

Nigeria

11

Russia

7

South Africa

6

Tanzania

6

Zambia

6

United States

5

Israel

4

Uganda

4

Kenya

3

Rwanda

2

Senegal

2

Zimbabwe

2

Bangladesh

1
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Belarus

1

Brazil

1

Cameroon

1

Democratic Republic of Congo

1

Egypt

1

Eswatini

1

Ethiopia

1

France

1

Ghana

1

Indonesia

1

Japan

1

Luxembourg

1

Mali

1

Mozambique

1

Namibia

1

Taiwan

1

The Netherlands

1

Turkey

1

United Kingdom

1

3.4 The case of DRC: Designing a Risk Financing Mechanism for the
Contingent Component of an IPF
96.
The Democratic Republic of Congo (DRC) is a resource-rich country with
considerable potential for development. With a land surface area of 2.3 million km2, it is the
largest country in sub-Saharan Africa (SSA). The country’s natural resources endowment
includes the world’s largest diamond reserves, major reserves of other minerals, over 80 million
ha of fertile and arable land, and 52 percent of all freshwater resources in SSA. Despite its rich
endowments, DRC is one of the world’s poorest countries with a 2017 per capita gross domestic
product (in PPP 2011) of US$432. The country is emerging from a long period of conflict, which
has had devastating impacts on the economy and the population.
97.
If the existing agricultural potential was effectively used, DRC could feed up to one
billion people, 10 times its own population. Agriculture currently accounts for about 20 percent
of GDP and employs some 70–75 percent of the economically active population. Agricultural
development is hampered by limited access to input and output markets, so of the 80 million
hectares of arable land, only 10 percent are used. The agriculture sector of DRC is particularly
exposed to climate change and other external shocks, with droughts, floods, and other extreme
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weather events expected to increase in frequency and severity. The support to the market-based,
private sector-led solutions could ensure that farmers are themselves incentivized to invest in farms
and would thus complement the existing limited investments that pose the risk of delaying yields.
98.
For DRC’s agriculture sector to be able to undergo technological transformation,
there needs to be a combined effort on improving cross-cutting infrastructure and
institutional response to climate issues to facilitate private investments and access to input
and output markets. The proposed National Agriculture Development Program (NADP)
(P169021) that is currently being implemented in DRC and that will span over 15 years, with a
total value of US$1.5 bln will seek to: (i) enable traditional small-scale farmers to transition from
mainly subsistence farming to small holder commercial farming; and (ii) promote private
investments in commercial agriculture for domestic and regional markets. Given the heterogeneity
of different agroecological regions within the country, the NADP will allow the classification in
order of priority of key interventions that could be scalable and adaptable to the different
agroecological regions of the country, while building capacity over a longer period, rather than
implementing the traditional single project approach to public sector investments in agriculture.
99.
The proposed program includes four components: (1) improve agriculture (including crops,
livestock, and fisheries) production (Comp. 1); (2) improve market access for smallholder farmers
(Comp. 2); (3) build public sector capacity, in particular of the Ministries of Agriculture, of
Livestock, of Fisheries and of Rural development, in delivering basic agriculture public goods and
services in the project area, and strengthen program management and M&E at national and
provincial level in participating provinces (Comp. 3); and (4) strengthen agriculture emergency
response (Comp. 4). All program components are interlinked, and they are designed to begin
implementing simultaneously. Components (1) and (2) address bottlenecks and catalyze the
agriculture productivity potential of the intervention areas. Component (3) contributes towards
building and strengthening the agriculture public goods and services essential for improving
agriculture incomes, and Component (4) will strengthen the capacity to respond rapidly and
effectively to eligible agriculture emergencies in the country.
100. The 4th component, the emergency response component (CERC), will be used to
enhance financial resilience to safeguard the beneficiaries’ own resources during the critical
period of the adoption of climate resilient technologies and practices. It will finance initial
contingent capacity, as part of a broader risk financing strategy to enable swift response in the
event of an eligible agriculture sector emergency, defined as “an event that has caused, or is likely
to imminently cause, a major adverse economic and/or social impact associated with natural or
man‐made crises or disasters. Such emergencies may include climatic shocks (floods and
droughts), plant and animal pests/disease outbreaks or social disruptions (that can lead to
displacement) leading to losses in agricultural production.
101. The establishment of this component will rely upon the creation of an agricultural registry
of farmers, the collection and analysis of food price data, exploration of response mechanisms to
violence/conflict, as well as drafting the operational manuals and preparedness plans for
emergency response at the onset of crises.
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102. Within this context, the “Regional Risk Financing Framework for Agriculture and Food
Security” initiative supports the undertaking of the much needed advisory services and analytical
work to provide decision makers in DRC with the set of analytical products to improve the
financing of contingent government liabilities related to agriculture and food security shocks.
103. The key objective of this work program is delivering a tool that assesses the exposure,
vulnerability and financial impact of weather-related crop failure for DRC, both at macro
and meso-levels. The tool is expected to incorporate the food security dimension as well, by
analyzing the price volatility caused by market disruptions due to supply or demand shocks, or
conflict. The scope in terms of mix of location/crop is defined in the table below.
Country
Democratic Rep. of Congo

Crops
Cassava, maize, rice,
groundnuts, beans

Geographic granularity
Kongo Central, Kwilu, Kasaï Central and
North Kivu

104. The work plan will focus on innovative methodologies and technologies to estimate
the future crop yield shocks and the financial consequences to the most vulnerable sociodemographic groups. The crop model will make use of historical datasets, remote sensing data,
global climate models and algorithms to overcome the lack of ground-level weather data to assess
probabilities of crop failure. The integrated modeling approach will be based on data at all levels:
(i) national and international; (ii) regional and sectoral; and (iii) household-level, to assess the food
insecurity for the poorest.
105. The work will be delivered by Global Parametrics (GP), a commercial enterprise with
a social mandate to catalyze the creation of new financial markets. Backed by the UK and
German governments, GP offers innovative financial risk management solutions to increase
resilience and expedite recovery from natural disasters in emerging economies. GP has a
pioneering, cross-disciplinary team with decades of specialist experience in geophysics,
catastrophe risk, big data management, development economics, financial services and emerging
markets. Drawing on this deep base of talent, GP boasts an integrated business model that includes
in-house risk modeling, product structuring and risk underwriting via a dedicated fund.
106. The International Food Policy Research Institute (IFPRI) will partner with GP on
this project. IFPRI, an international nonprofit organization, conducts research to provide policy
solutions that reduce poverty and end hunger and malnutrition throughout the developing world in
an environmentally sustainable manner. Founded in 1975, IFPRI has worked for more than 40
years with policy-makers, academics, nongovernmental organizations (NGOs), the private sector,
development practitioners, and others to undertake research, capacity strengthening, and policy
communications activities. These activities are designed to address the broad range of economic
development and poverty reduction issues that bear on IFPRI’s mission. The Institute is one of 15
organizations worldwide that make up the Consultative Group on International Agricultural
Research (CGIAR). Part of IFPRI’s work includes modeling global, regional, and national
scenarios related to changes in policies and drivers, from growth and demographics, to climate
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change and trade wars, using different economy-wide (MIRAGRODEP) and agriculture-focused
(IMPACT) models.
107. All outputs from this component will be made available, enabling the private sector
to use the outputs of these models. Once in the public domain, private sector insurance companies
could develop insurance products based on the models, and thereafter use their capital to offer said
insurance products to farmers and Agri-SMEs, aligning with the Maximizing Finance for
Development approach. Dissemination and outreach efforts will be done with the Ministries of
Agriculture, of Livestock, Fisheries and Rural development in DRC. Involvement of key
stakeholders has already been initiated and is based on existing networks and platforms at national
and regional levels for discussion of agriculture policies and disaster risk management.
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4. Conclusion and Recommendations for Improving Agriculture Risk
Financing in SADC
4.1

Leveraging private agriculture and food security risk information and
analysis

108. Through its regional institutional bodies, the SADC region has undertaken
considerable efforts on improving the understanding of agricultural risks and food security.
These are two interrelated and complex aspects that need the involvement and interaction of
different stakeholders at regional and national levels to monitor and analyze a series of
socioeconomic and environmental variables. SADC Member States and regional bodies have
developed several types of information systems to support the agricultural sector, food security
and risk management strategies in the face of climate variability and climate change.
109. Nevertheless, the institutional capacity of line agencies is not homogeneous across the
region. In terms of the climate service efforts for effective adaptation in agriculture, for instance,
Africa and Small Island Developing States (SIDS) face challenges regarding their hydrometeorological observation network. This situation—plus the lack of data sharing due to
challenges in terms of coordination among local, national, regional and international institutions—
affects the frequency of observations, thus limiting the possibilities of generating products and
services that meet the needs of stakeholders, and tarnishing the benefits of investing in
hydrometeorological infrastructure56.
110. Some global information systems rely on partnerships and information generated at
national levels. As such, these systems face challenges when in-country information is restricted
or is of poor quality57. In addition, there is a lack of sustainable institutional in-country
arrangements and simple and practical information dissemination mechanisms. This has restricted
the integration of global, regional, and national systems, leading to duplication of information, and
in some cases to a disconnection between the information generated (i.e., food availability,
accessibility, hazards) and how it could support decision-making processes in response to the
socioeconomic and environmental challenges faced at different levels (regional and national).
111. As described in previous sections, there are huge amounts of information available
for decision makers. Nevertheless, there seems to exist a disconnection between the information
generated and what users need. Furthermore, the level of familiarity of practitioners regarding the
information available negatively interferes with the decision-making process. In this respect, for
instance, an assessment of the use of remote sensing data in 17 FEWS NET-monitored countries
in Africa revealed that this type of data was underused; preventing practitioners to exploit this
global information system to its full potential58.
56

Cullman et al., 2019.
The hydrometeorological network in Africa to measure basic data is significantly lagging compared to other regions. Africa
shares the lowest percentage of reporting stations to global modeling centers: it is estimated that some 40 percent of countries in
Africa provided services at basic or less than basic level of capacity compared to the global average (Cullman et al., 2019).
58 Brown and Brickley, 2012, p. 13
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4.2

Integrating innovation challenges in agriculture and food security risk
financing

112. Innovation challenges could help decision makers identify quick and innovative
solutions to overcome major constraints faced in the financing of food security and
agricultural risks. Lessons learned from the innovation challenges undertaken in 2019 and 2020
as part of this advisory service show that this tool allows the organizing institution to easily
combine the institutional, operational and financial strengths of both public entities and outside
partners (i.e., private sector and academia) to dynamically identify and provide scalable solutions
to well-defined problems. A complete list of lessons learned is included in Annex 3. Innovation
challenges are an agile process that reduces costs and the probability of failure while improving
the government’s effectiveness.

4.3

Improving the public policy framework for the financing of agriculture and
food security risks in SADC

113. As agricultural financial risks faced by SADC often occur across borders and
boundaries, they require regional responses. Given expected governance, political, and
financial challenges in establishing regional solutions, countries should first focus on
strengthening national agriculture risk financing frameworks. There are also multiple benefits to
considering risk financing solutions at a regional level—the response can be better coordinated,
risks can be pooled and cost-effectiveness gains can be leveraged via economies of scale. Against
this background, this note makes six policy recommendations for consideration by countries in the
region and by the SADC Secretariat.
114. Recommendation 1: Strengthen existing national food reserve systems. As identified
in this note, many SADC countries already have risk financing structures that were set up to deal
with the financial impact of agriculture risks, including national disaster funds and SFRs. The first
step is to strengthen and/or operationalize these existing structures. Typical challenges for national
disaster funds include (among others): (i) lack of clear access rules and disbursement triggers; (ii)
underfunding, and/or (iii) lack of clear rules regarding what funds may be used for.
115. National food reserves are likewise subject to recurrent challenges—for example,
governments frequently try to use them to stabilize price volatility, although research has shown
that this is largely ineffective. Instead, they should only focus on providing food for emergency
response. Countries should also consider establishing shock-responsive safety nets in the region
as primary delivery channelz to food-insecure households during agriculture emergencies—so far,
only Madagascar and Malawi have established them.
116. Recommendation 2: Build effective and suitable national agricultural insurance
programs. Many countries in the region have experimented with agricultural insurance programs
but they have often not been targeted to the needs of smallholder farmers and have failed to reach
scale. Meanwhile, agricultural insurance holds the potential to shield farmers from the impacts of
production risk. It can also serve as a risk signaling instrument, indicating to farmers where the
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cultivation of certain crops is risky or favorable. International experience shows that successful,
scaled-up agricultural insurance programs are built on public-private partnerships. Some SADC
countries, including Zambia, Tanzania or South Africa, are already showing successful ways to
realize this. Other countries should also consider possibilities to realize scaled-up national
agricultural insurance programs and could begin by conducting comprehensive agricultural
insurance feasibility studies.
117. Recommendation 3: Consider expanding national protection against agriculture
emergencies through agriculture risk financing strategies. Countries should explore the idea
of conducting disaster risk financing diagnoses and agriculture risk assessment studies that would
assess the level of national fiscal exposure to selected agriculture risks, as well as the national state
of financial preparedness to finance related costs. Using a risk layering approach, such analysis
would then make recommendations on the optimal use of specific instruments to finance the
identified financial risks most effectively. Building on such comprehensive assessments, an
agriculture risk financing strategy could be established, incorporating the use of further agriculture
risk financing instruments. One possibility for countries to access further liquidity in the event of
a shock could for example be the adoption of a contingent line of credit, such as the CAT DDO,
as part of their strategy. Countries should also consider joining regional risk pools, such as the
African Risk Capacity. They may not immediately participate in the risk pool itself but becoming
a member could be a risk-free way to get to know the instrument and their own exposure. To build
the basis for effective overall agriculture emergency response, countries should also invest in their
hydrological and meteorological infrastructures and early warning systems.
118. Recommendation 4: Strengthen the mandate of SADC Secretariat on agriculture risk
financing. Located between SADC governments, the Secretariat has a natural role to play as a
coordinator. It could thus issue regional policies advocating for and supporting the adoption of
effective agriculture risk financing instruments. The current draft versions of the SADC Regional
Resilience Strategic Framework 2019 and the SADC Disaster Risk Reduction Strategy and Action
Plan 2020–2030 could serve as useful entry points in this regard. The Secretariat could proactively
manage expected agriculture emergencies, and both develop standing regional contingency plans
and coordinate the humanitarian response during regional emergencies. It could facilitate efforts
across countries to collect and share agricultural data used for risk assessments and financial
protection purposes. It could also help facilitate the harmonization of agriculture insurance
regulation across the region to enable better risk sharing across countries and help existing and
upcoming schemes to scale.
119. The SADC Secretariat has already taken steps in expanding its capacity and mandate to
support the effective integration of disaster risk financing solutions by countries in the region, by
signing an MoU with the African Risk Capacity in October 2019. This process could be
strengthened further, for example by establishing dedicated resources at the SADC Secretariat
level.
120. Recommendation 5: Set up a technical unit on agriculture risk management within
SADC Secretariat. The Secretariat may consider establishing a dedicated technical entity on
agriculture risk management to support countries with needed support. As a capacity builder, the
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unit could support countries to navigate disaster risk financing analytics and instruments, and could
host workshops and conferences, as well as provide one-on-one technical support. The unit could
also generate additional analytics for the region, including, for example, the development of
agriculture risk profiles for weather events, or animal and crop pests and diseases. It could also
develop a monitoring platform for weather events, price variations, food stocks, and populations
at risk that could enable more effective early warning systems across the region.
121. Recommendation 6: Establish a regional Strategic Food Reserve (SFR). The concept
of a regional SFR for the SADC region has been discussed among Member States for many years.
The potential benefits are clear, including economies of scale and risk-sharing benefits, making
regional food crises managed more coherently and more cost effectively. However, the idea has
never been realized given lack of Member State agreement on crucial questions such as
governance, access rules, and contributions. In the light of the latest food crisis due to unfavorable
weather conditions since the 2015/16 agricultural season, and the potentially looming
compounding effects of COVID-19, there might be an opportunity to revive the idea. One
approach could also be to seek support from an international donor to fund seed capital for the
facility, thus providing momentum for institutional structures to be put in place.
122. Recommendation 7: Explore agriculture risk financing instruments at the regional
level. SADC countries may consider applying agriculture risk financing solutions at the regional
level. As a first step, a regional disaster risk financing diagnosis could be carried out by the SADC
Secretariat, assessing regional financial and economic exposure to agriculture risks, and the state
of financial preparedness at the country and regional levels.
123. Building on such analysis, regional agriculture risk financing instruments could be
considered. One option could be that SADC country governments enter into a regional contingent
credit agreement with a multilateral development bank, which would provide liquidity for a
regional response in case of a shock. For such a solution, governance and access questions would
have to be dealt with carefully, so as not to create unwanted competition for resources. Individual
countries should be encouraged to draw on resources quickly, and only when needed.
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Annex 1. National Meteorological and Hydrological Services (NMHSs) institutional capacities
(a)

(b)

Source: WMO (https://community.wmo.int/members)
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Annex 2. One-page summary of winners of the 2020 Innovation
Challenges

Company
Arable is based in San Francisco, CA. Arable Labs builds affordable tools that help people collect
and synthesize site-specific agricultural data. The company’s mission is to achieve global impact by
providing the measurements, insights, and predictions that enable growers to recognize and address risk.
Through access to ground-truth knowledge, Arable empowers agricultural stakeholders to better manage
natural resources and lower food waste throughout the supply chain.
Proposed Solution
Financial risk transfer mechanisms need better plant and weather data. Weather data are
fundamental to understanding yield potential and regional food security, but are often generated from
remote sources and lack granularity to (1) optimize farmer behavior; (2) connect growers to markets; or (3)
reduce Type II errors inherent in many smallholder insurance programs. Arable is empowering growers and
reducing agriculture risk with actionable field intelligence and seasonal insights. Through low-cost
microclimate and crop health IoT sensors, Arable enables risk mitigation on two levels: (1) delivering
actionable intelligence to farmers to right-time activities relative to hyper-local forecasts and crop growth
stages; and (2) generating point-based weather data and NDVI for downscaling gridded weather products
(GWDs). The device is easy to install and provides crop and climate data, including evapotranspiration,
growing degree days, precipitation, and more. Disaster risk information is shared in real time with farmers
through a mobile app and SMS alerts.

Contact Information: Jess Bollinger—Jess@Arable.com
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Company
Aerobotics is a perennial crop data analytics company that uses advanced aerial imagery and
artificial intelligence to deliver industry-leading tree count and missing tree reports, in-depth tree size and
health analytics for farmers and crop insurers at scale enabling them to optimize their yields. Since its
inception in South Africa in 2014, the company has expanded to serve customers in 18 countries including
South Africa, the United States, Spain, Portugal, and Australia.
Proposed Solution
As a farmer, knowing what one’s yields will be at the early stages of maturation helps inform
decisions about interventions, resource requirements, and marketing and packhouse strategies in
preparation for harvest. Estimating the quality and quantity of yield harvest is vital to stakeholders
throughout the food supply chain but can be difficult to accurately estimate. In addition, traditional methods
of collecting yield data are tedious, unreliable, error-prone and account for only a fraction of the farm. The
Aerobotics’ Yield Estimation product provides a solution to this problem. Using an in-house developed
canopy-level technology termed “Drone Scouting”, Aerobotics captures high-resolution video and still
imagery to detect and measure the size and color of 10 times more fruit, 25 times faster than previously
possible. Aerobotics provides reports throughout the season which accurately estimate the count of fruits
and size distribution at the time of drone flight and estimations up until harvest. This means that with regular
flights, farmers can track their fruit growth to provide marketers with this data in advance and optimize
yield through any necessary intervention. Near harvest, farmers can also make picking decisions based on
color. Automated fruit counting and sizing means farmers save time in the field and make better informed,
data-driven decisions about their crops.

Contact Information: Alastair Curtis—Alastair@aerobotics.com
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Company
Biome Makers is a biotech startup based in Silicon Valley, USA, that specializes in the
identification and understanding of the microbiome. The startup helps farmers improve their agricultural
production through the use of DNA sequencing technologies and proprietary intelligent computing systems.
Proposed Solution
Healthy soil is crucial to the success of farmers, but it is particularly difficult to maintain. One third
of global arable soil has been lost in the last 40 years. Unhealthy soil costs $40 billion, spent on soil inputs,
and contributes to up to 30 percent of crop value losses.59 Biome Makers offers a solution to this with their
product, BeCrop, an all-in-one functional soil test that determines the biological quality of arable soil. The
process starts with a soil sample taken directly from the farm. The combination of the most advanced
technologies of DNA Sequencing and Intelligent Computing allows Biome Makers to use the soil
microbiome as bioindicator of land status and value. The entire spectrum of microbes in the sample is
profiled, and an in-depth report on the biodiversity, healthiness, and nutrient pathway of the soil is delivered
directly to farmers through a mobile application. By communicating to farmers what their soil needs to be
healthy, open access to data-driven insights allows farmers to optimize biological activity in the soil, assess
crop disease risk for preventative practices, and improve the efficiency of fertilization programs. Biome
Makers currently has 300 customers globally and has analyzed 8,000 tests.

Contact Information: Adrian Ferrero (Co-Founder & CEO) adrian@biomemakers.com
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Innovator
This intelligent fall armyworms monitoring (IFAM) team based in Taiwan is supported by the two
professors from the National Chung Hsing University (NCHU) and the Tano Secure Inc. NCHU is an Ivy
League-level university in Taichung, Taiwan.60 Prof. Kuo, Bo-Jein from agronomy department of NCHU
and Prof. Lee, Tzong-Ru from the marketing department of NCHU are the team members. Tano Secure is
known for its development of the Tano Intelligent Agriculture GACP Cloud Management System (TIAGA)
to solve today’s agriculture problems, such as crop diseases and pests.61
Proposed Solution
Fall armyworms (FAW) are a serious pest for crops like corn that are the main feed source for
livestock. If pest control action is taken within the first three to seven days of FAW appearance (before real
damage occurs), agricultural losses and pesticide use can be decreased significantly. The IFAM team
addresses this with its intelligent monitoring, analysis, and early warning system for FAW in Africa. Their
device, a smart pheromone trap box, attracts and traps male FAWs with sexual pheromones. A built-in
infrared sensor accurately counts the number of FAW trapped inside and sends that information to the
farmer through instant messaging application. A cloud prediction system uses big data and AI to predict
the outbreak period and the best time for spraying. This solution is low-cost, low-power, and offers longdistance transmission.

Contact Information: Bo-Jein Kuo—bjkuo@nchu.edu.tw
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Innovator
AgriProject is a startup based in Namibia specializing in the use of technology to create and
implement profitable and sustainable community-based agricultural projects. Its team uses research,
development, and application of agricultural technologies to enhance farming and livestock enterprises.
They are currently developing technologies in biodiversity tracking, agro-system monitoring, and the
“Internet of Bees.”
Proposed Solution
AgriProject’s solution is the Namib Bee Project. Their team works to establish the “Internet of
Bees” to monitor and support the growth of honey-producing beehives by setting up data transmitting
beehives and local weather stations to monitor the environment. Sensors in beehives can measure hive
weight, temperature, humidity, and vibration as well as environmental temperature, humidity, rainfall, and
sunlight. These sensors will share their data through the SigFox LPWAN network. The data from the
sensors is then used to establish baseline information, such as nectar flow mapping, weather patterns, and
hive activity. The data can also be used for artificial intelligence and machine learning. This project
empowers communities by providing a source of income and some food security while simultaneously
collecting data from hives across the country that can be used to monitor climate change and yields. The
project has already established active sentinel hives and monitored hives in Namibia.

Contact Information: Bernard Chiwome, Founder & CEO—bernard. chiwome@agri-project.org
www.agri-project.org
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Innovator
RVF-Zero is a strong team of three individuals based in Senegal. They have created a device that
detects RVF vectors and notifies authorities as soon as a new wave of RVF-carrying mosquitoes appears.
Proposed Solution
Detecting the vectors of Rift Valley Fever (RVF) mosquitoes as they emerge is crucial in preparing
for an outbreak. RVF-Zero’s solution is a device that detects RVF-carrying mosquitoes and informs
authorities as soon as a new wave appears. The device consists of a photocatalytic mosquito lamp with an
integrated mini surveillance camera connected to wifi and a tripod that can be fixed to the ground to
withstand flooding and high winds. The device is placed in flooded areas where former outbreaks of RVF
have occurred. The lamp effectively lures in mosquitoes which are then sucked into the lower inner part of
the lamp where they are neutralized. The mini wifi surveillance camera, equipped with a motion detector,
then takes full high-definition photos of the mosquitoes and sends them to authorities via an application or
by email so that they can recognize all the vector species. Authorities in charge of surveillance and heads
of veterinary posts can then issue alerts or set up vaccination and containment programs if the mosquitoes
pose any danger. This solution allows farmers to avoid losing their entire herd to RVF by allowing
authorities to take rapid action to limit the impact of the virus.

Contact Information: Félicien Logmo Assoumou—felicienyokoshi@gmail.com
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Company
Satelligence is a geo analytics company with headquarters in the Netherlands that offers services
to make better decisions in agricultural production and supply chains by pinpointing the highest-risk areas.
Proposed Solution
Fall Armyworm (FAW) has been reported throughout sub-Saharan Africa and is having a
devastating impact on various agricultural crops. The pest continues to pose a huge threat to food security
and the livelihood of 44 countries and 300 million farmers in sub-Saharan Africa that could lead to a total
loss of US$4.8 billion from maize production alone.62 FAW spreads extremely quickly, and it is difficult to
predict when or where it will strike. Satelligence provides a solution to this. Combining geodata from FAW
observations, weather forecasts from Weather Impact, and impact maps made by Satelligence, FAW risk
maps are created. Based on these maps, Satelligence works with a.o. platform providers, sending voice
messages to farmers through their mobile phones and informing them if their farms are at risk. This helps
farmers to take immediate action and save their yield. This product is also easy to bundle with other services,
like weather forecasts, and is scalable due to the use of geodata. Satelligence conducted a successful pilot
in Ghana and is ready to scale up across the continent.

Contact Information: Femke Dekker, Business Development West Africa—dekker@satelligence.com
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Rwomushana et al., 2018 and http://www.fao.org/fao-stories/article/en/c/1104446/.
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Annex 3. Lessons learned from developing innovations for agriculture
and food security risk financing through challenges
1.
Gender in agriculture innovation: In some SADC countries, women are 70
percent of smallholder farmers. However, innovators working at the nexus of water and agriculture
sometimes struggled to reach women as customers, clients, and employees (at both the staff and
management levels). Nevertheless, many innovators became profitable in part because they
incorporated design and marketing feedback from women to address the specific challenges
women face. In many cases, women using proposed innovations benefitted more than men because
of the time savings realized in cooking, collecting water and performing other on-farm labor.
2.
The focus on poverty reduction was challenging for some innovators. Often,
innovators faced competing needs to create financially sustainable enterprises while meeting the
needs of people who are often neglected or ignored by water/agricultural technology providers. In
many instances, the innovators created credit and end-user financing systems that allowed farmers
to place a down payment and then pay the remainder of the cost in installments. Some innovators
made significant progress on working with smallholder farmers, but more incentives are needed
to reach this segment.
3.
Clear communication and detailed expectations led to the successful
implementation of innovation challenges. In the first challenge, failures to communicate often
led to misaligned expectations. To strengthen the partnerships, the second challenge started early
on to build alliances with other donors, governments, private sector and universities, all committed
to a consensus-driven process where partners were involved in all major challenge decisions
through email, weekly calls, and periodic in-person meetings. This was also true of interactions
between the donor partners and the World Bank team.
4.
Acceleration support services must increase an innovator’s technical capacity
and the milestones must be realistic but ambitious. Milestone-based funding, paired with
acceleration support services, delivered greater program and individual innovator impact than
development dollars alone. The experience demonstrated that grant funding alone did not lead to
very many innovators reaching sustainable scale. Rather, from both awardee surveys and program
reporting from others, there was little to no evidence that grants contributed to strengthening
innovators’ operations (i.e., by expanding innovator market shares, product development, etc.)
beyond providing an influx of cash. There was evidence from the investment community that
milestone-based funding worked well if paired with technical assistance.
5.
To scale, innovators must define their customer segments and validate their
assumptions on the value they deliver to customers, distribution channels, and cost
structures. A key challenge for innovators was that they often didn’t know their customers nor
did they understand their needs. In some cases, an innovator would request sales and marketing
support without a clear understanding of the value proposition of their product or service from the
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perspective of their customers. In multiple instances, innovators had not conducted the customer
surveys and interviews to get a large enough data set to clarify the pain points, and did not create
a value proposition that addressed those pain points. The World Bank’s coaching and technical
assistance helped innovators recognize that their products and services needed to be demanddriven, rather than supply-driven. NGOs and nonprofits need to develop viable business models
early in development. Those that focused on financial sustainability and developed viable business
models in the earliest stages of their innovation’s development were more likely to have reached
their milestones. The roadmap of support drove innovators’ tenure with the Challenge program.
As a result, innovators better understood how to engage with customers and which problems
needed to be solved.
6.
Agriculture innovation systems, in particular related to agriculture risk
finance, should introduce a preferred-vendor mechanism. An efficient mechanism would be a
rolling admissions mechanism to qualify and onboard vendors who come at the top of the
innovation challenges. During their acceleration support planning process, the government can
invite the vendor to apply to the system and qualify them for membership. This rolling admissions
mechanism can enable the government to better align to the timing needs of the innovator, rather
than force them to wait until another formal call for vendors is conducted. This way, potential
innovators can enter the program with the confidence that the program places a priority on utilizing
innovator-preferred vendors when vendors currently available in the system do not best fit the
need.
7.
One gap in the innovation challenge structure was the lack of a formal strategy
to engage the investor community and create a variety of partnership mechanisms. The
World Bank team attempted to create investor-innovator connections through bespoke support
engagements as well as matchmaking events held previous to the launch of the challenges. None
of those efforts achieved the desired outcomes, for various reasons. In the case of bespoke support,
the connections were made through a single support provider, which did not bring an investor
network directly relevant to the technology and geographic circumstances of the innovators. In the
case of the matchmaking events, the investor audience participating was composed of the networks
of mostly innovators which were not consistently appropriate for these specific innovators.
8.
Without baselines, evaluations are hindered. In many cases, innovators did not
provide, nor did the Bank team collect, initial baselines. Thus, it is very difficult to recreate an
accurate view of an innovator’s impact after their award. However, the Bank team managed to
collect data where it otherwise would have proven difficult by incorporating questions related to
the expected change in field evaluation surveys for a number of innovators. In the future, for
similar programs or international development projects, baseline measurements should be
proactively gathered. This can be done by requiring the innovators at the onset of a program to
provide a baseline themselves, or to answer a tailored questionnaire with all the needed baseline
data included to determine the average income levels, levels of crop production, and other
necessary information. This baseline data can then be tracked with updates to the information
79

The World Bank

provided in subsequent questionnaires, to determine a more accurate return on investment for a
program in relation to its economic impact on customers/end users. As innovators can expand
rapidly and change choices of crop selection and production patterns, semi-annual reporting should
include new farmers and establish baselines for large numbers of incoming customers/end users
from a particular region or country. This also would improve data monitoring and collection
methods for innovators.
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