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he current El Nifio episode may be among the strongest on

record (Earth Institute 2015). Past El Nifio episodes have

caused rainfall and temperature fluctuations leading to
agricultural production shortfalls, higher food prices (Brunner
2002), and disease outbreaks (Linthicum et al. 1999) that adversely
affected food and nutrition security in various regions worldwide.
Rapidly rising food prices are particularly harmful for poor con-
sumers who spend as much as 50 to 70 percent of income on food
(Von Braun et al. 2008; Heady and Fan 2008; Torero 2011). This
year again, serious localized production shortfalls have occurred or
are expected, creating an urgent need for policy actions to ensure
adequate food supply and food mobility from surplus to deficit
regions. Although global cereal production is not expected to
decline significantly, complacency is not warranted: The situation
calls for careful monitoring of production and prices, promotion
of transparent international and domestic trade policies, and
expanded coverage of safety nets and nutrition programs for the
households most severely affected, all while working toward long-
term improvements in resilience and agricultural production.

El Nifio is a periodic weather pattern caused by a fluctuation in
sea surface temperature across the equatorial Pacific Ocean.! This
warmer water modifies the overlying atmosphere, which affects
weather conditions in many parts of the world. El Nifio conditions
are currently present but are likely to abate during late northern
hemisphere spring or early summer 2016 (CPC 2016).

Most regions suffering negative impacts from El Nifio are expe-
riencing reduced rainfall, which may delay planting, impact crop
maturation, or reduce the viability of pasture lands (USDA FAS
2016). However, the effects of El Nifio vary considerably (Cashin,
Mohaddes, and Raissi 2015), and some regions may experience
weather that is actually more favorable for agricultural produc-
tion. Moreover, the agricultural impact of El Nifio-related shocks
depends largely on the timing, duration, and strength of the El
Nifio. Also, the economic and welfare impacts depend on the
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domestic food, trade, and safety-net policies of major exporters
and importers.

Temporary production setbacks from this year’s El Nifio event
are occurring in the context of positive long-term trends in global
food production (Table 1). Global trends in cereals production
have shown sustained increases and, over the last three years,
have led to a build-up of global food reserves.2 So while total
cereal production is projected to be 1.3 percent lower than last
year, it is still 2.2 percent above the three-year average, and this
year’s shortfall could be covered by stocks.* However, negative
localized impacts across the world could be quite significant in the
absence of market linkages and trade openness, as has been the
case for previous El Nifio events (Dilley 2000) and other weather-
related shocks (Brown and Kshirsagar 2015).

Global commodity prices are at the lowest level since 2010
(Figure 1). However, the degree to which global prices are trans-
mitted to small developing country markets, and conversely the
degree to which production shortfalls in the countries hardest
hit by El Nifio will affect global markets, will both vary depending
on countries’ trade policies, the volume of commodities traded,
and domestic stocks. For example, for Latin America, global price
transmission for maize is quite weak both because the preferred
maize is white (an imperfect substitute for yellow maize traded
on international markets) and many countries have price control
policies (Robles and Torero 2010). The evidence for Africa south of
the Sahara is mixed and depends on the commodity and subre-
gion; most studies suggest that international prices will have a
muted effect on domestic markets because of weak integration
with international markets (Minot 2011; Ceballos et al. 2015).

Low global prices therefore may not fully moderate price hikes

in developing regions negatively affected by El Nifio, but policy
choices—such as maintaining open borders and transparent trade
policies—can help to minimize local price increases.*

In East Africa, eastern Ethiopia is experiencing its worst drought
in over 30 years. Nationally, net cereal production from the main



TABLE 1 Cereal production in selected regions (million metric tons)

% change 2012/13 - 2014/15

2012/13 2013/14 2014/15 2015/16* (average) to 2015/16

World 2,267.0 2,474.9 2,501.1 2,467.5 2.2
SSA 121.4 123.1 124.9 117.2 4.8

Central Africa 7.5 6.7 6.7 6.9 1.4

East Africa 38.1 38.9 421 40.0 0.8

Southern Africa 28.5 31.1 29.5 23.7 20.2

West Africa 473 46.4 46.5 46.6 0.4
North Africa 322 36.2 32.6 36.5 8.6
East Asia 495.0 508.9 512.3 526.2 4.1
South Asia 324.7 3324 3334 318.8 3.4
Southeast Asia 144.8 148.0 146.5 145.2 0.8
Europe 292.0 318.3 343.6 3232 1.7
Central America & Caribbean 6.5 6.8 6.3 6.5 0.7
Middle East 57.9 65.9 55.5 66.0 10.5
North America 436.9 533.1 527.2 517.3 3.7
South America 169.9 168.0 173.9 167.5 1.8
Others 185.8 2342 2449 242.9 9.6
Stocks 449.8 511.5 558.7 565.6 11.6

Source: USDA FAS (2016).

Note: * = forecasted estimates; SSA = Africa south of the Sahara. Stock data are based on an aggregate of differing local marketing years and should not be construed as representing world stock levels at a fixed point

in time.

harvest may fall by 14.1 percent (3.3 million metric tons) relative
to the 2014/2015 harvest (FAO 2015a). Households in regions hit
particularly hard, including the eastern highlands and pastoral-
ist areas, are expected to suffer severe crop and livestock losses
leaving about 10.2 million people, approximately 10 percent of
Ethiopia’s population, in need of food assistance (UNOCHA 2015).
However, most of the western part of the country has enjoyed
adequate rainfall and relatively normal harvests, as have some
neighboring countries. Despite the drought, current market prices
for maize remain nearly 25 percent below the three-year average,
reflecting the government’s long-term investments in boosting
productivity (FAO 2016).

Crop production in Southern Africa is also forecast to decline by
approximately 20 percent below the three-year average, with the
main effects on white maize. White maize is a regional food crop,
and the Republic of South Africa is a key exporter to the region.
During El Nifio events of the 1980s and 1990s, maize production in
South Africa fell by as much as 40 to 60 percent. Currently prices
in South Africa have increased but are still below their long-term
seasonal averages. The declining value of the rand due to the
economic slowdown in China, South Africa’s primary trading part-
ner, will make imports more expensive and hurt poor consumers.
Other countries in the region, such as Zimbabwe and Malawi, are
also predicted to see significant declines in production, although
exports from Zambia are helping to smooth consumption and
moderate price increases.

El Nifio—related drought has stressed irrigation reserves and
delayed planting in northwestern India, while the southeast has
received heavy rains. The highest temperatures on record for India
in December were recorded in 2015. These conditions are forecast
to reduce cereal yields by approximately 10 million metric tons
(mmt) or about 3 percent of national production (Selvaraju 2003).
That said, India is estimated to hold nearly 50 mmt of cereal stocks,
and other countries in the region—Pakistan and Bangladesh—are
experiencing more favorable weather conditions for agriculture
(FAO 2015a).

World rice markets may yet be influenced by El Niflo—related
production shocks in Southeast Asia as they have in the past
(Chen et al. 2008). The rice market is thin and volatility is high
(Timmer 2009). Only 8.5 percent (40 mmt) of total rice produc-
tion (470 mmt) is traded and prices can surge quickly during a
food crisis, whether induced by production shocks or perceived
shortages (Timmer 2010). Past El Nifio events have reduced rice
production in many major rice-producing countries including
Indonesia (Naylor et al. 2001) and the Philippines (Roberts et al.
2009). These countries, along with Thailand, are suffering drier-
than-average conditions. Both Indonesia and the Philippines have
allowed domestic rice prices to rise far above import parity, with
serious adverse implications for poor households. However, China,
the world’s largest producer, has had another bumper harvest
as a result of favorable weather and government production
incentives.®



In Central America, drought is already affecting approximately
3.5 million people; in Haiti, low agricultural yields and a sharp rise
in food prices have left as many as 560,000 people in need of food
aid (UNOCHA 2016). Below average rainfall is expected to reduce
production of red beans and maize, affecting subsistence farmers
in El Salvador, Honduras, and Nicaragua, and Honduras may lose
80 percent of its maize crop.® In coffee-growing regions of Gua-
temala, drought during 2015 has been blamed for an increase in
malnutrition-related deaths (FEWS NET 2016). On the other hand,
Mexico, by far the region’s largest maize producer, is forecast to
increase cereal production by about 7 percent over last year. This
should create a boon for the region, even as cereal production
is projected to decline in El Salvador and Guatemala by approxi-
mately 14 and 5 percent, respectively (FAO 2015a).

El Nifio—induced drought has led to decreases in production in
several developing regions, putting the food and nutrition security
of the most vulnerable at risk. With few assets to cope with these
shocks, many already food-insecure segments of the population
will need immediate assistance. Targeted safety net programs
should be created where they do not exist and scaled up where
they are already in place. One successful model is Ethiopia’s Pro-
ductive Safety Net Programme, which combines food and cash
transfers to Ethiopia’s poorest and most food-insecure households
with a work requirement for able-bodied recipients.

Similarly, countries like Mexico and Peru have developed
contingent funds for natural disasters that significantly increase
resilience to El Nifio. Mexico has catastrophic insurance in place,
primarily for smallholders, which covers 22.2 million hectares
and has helped to transfer a significant portion of risk to insur-
ance companies. Such government-supported mechanisms should
be expanded, particularly for regions that routinely experience
shocks such as pastoral areas of the Horn of Africa. Where these
programs cannot be mobilized quickly, other emergency relief
channels will be needed. These can be bolstered by ensuring that
accurate information on prices, market availability, and acute mal-
nutrition flows freely, which will allow the private sector, govern-
ment, and donors to improve supplies and conduct relief efforts to
reach households in need. Early warning systems and coordinated
communication efforts improved drought preparedness in South-
ern Africa during the 1997/1998 El Nifio (Dilley 2000). However,
many countries still need to fully develop early warning systems.

In addition to expansion of safety nets and emergency relief
to households, several other key policy measures can prevent or
minimize the adverse effects of El Nifio on food security at the
national and household levels:

First, many of the negative impacts of El Nifio are limited to
particular regions within countries, with neighboring areas expe-
riencing normal or increased rainfall. To allow grain to flow freely
from surplus to deficit areas, countries must avoid restrictions on
domestic trade (Webb and von Braun 1994).

FIGURE 1 Global cereal prices and stocks
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Source: Prices: USDA FAS (2016); Stocks: FAO International Commodity Prices Database, accessed April 7, 2016, http://www.fao.org/giews/pricetool.

Note: Maize = US No. 2, Yellow, US Gulf; Wheat = US No. 2, Hard Red Winter ord. prot. US fob Gulf; Rice = White broken, Thai, A1 Super fob Bangkok. Stocks are based on annual crop year (January 2010 corresponds to

2009/2010 crop year and so on). MT = metric tons.



Second, global prices remain low, and private-sector imports
that add to domestic supplies at no cost to the government should
be permitted and facilitated, especially in countries such as Ethio-
pia, the Philippines, and Indonesia where the import parity price is
lower than the domestic price. International trade can be encour-
aged by streamlining customs procedures, removing foreign
exchange and import licensing restrictions, reducing tariffs, and
maintaining transparent trade policy and regular communication
with private traders. Bangladesh successfully implemented this
price stabilization strategy following major production shortfalls
(Dorosh 2001). In addition, while export restrictions such as bans
can boost domestic supplies in some cases, they can also increase
volatility (Anderson and Nelgen 2012; Kalkuhl et al. 2016) and, in
exporting countries with many small producers, lead to lower
incomes for poor farmers and discourage production (Diao and
Kennedy 2016).

Third, countries can manage policies on grain stocks in ways
that calm domestic markets and avoid destabilizing international
markets. Small timely and transparent interventions in domestic
markets through public stock sales can also calm markets and
help to prevent panic purchases and stock-buildups by private
households and traders, thus reducing the need for much larger
interventions later (Dorosh and Rashid 2013). Private stock hold-
ing by farmers, traders, and millers should be encouraged, and

“anti-hoarding” laws should be avoided. However, management
of public grain stocks and related policies for price stabilization is
complex, involving trade-offs such as the costs of storage relative
to expected costs of imports, and should aim for realistic rather
than expansive objectives (Galtier 2014; Wright 2010).

Fourth, in the medium term, investments in agricultural
research and extension can help boost domestic food production
and have been shown to have high returns (Thirtle, Lin, and Piesse
2003). Climate change requires agricultural systems to adapt to
both varying weather patterns and more frequent and severe
shocks; research and extension investments can make farm-
ers better prepared. Likewise, rural infrastructure such as roads,
electricity, communication networks, and storage facilities can
improve markets and incomes by increasing information flows and
decreasing transportation and marketing costs. These investments
can also promote more resilient livelihoods. In Ethiopia, sustained

public investment in agriculture technology and infrastructure
has substantially improved the country’s ability to cope with food
security shocks and sharply reduced the risk of famine since the
mid-1980s (Dorosh and Rashid 2012).

The effects of El Nifio on domestic production are already
apparent in Eastern and Southern Africa, Central America, and
South and Southeast Asia, and there is already an acute need for
expanded safety net and nutrition interventions in some areas. In
addition to providing emergency relief for vulnerable households,
countries must increase access to information on production and
prices, promote domestic and international market flows, and use
domestic stocks and sales of public imports in a timely and trans-
parent manner. In the medium- to long-run, promoting efficient
domestic production through investments in infrastructure and
agricultural technology makes the food system more resilient and
reduces the likelihood of future weather and climate shocks pos-
ing major threats to food security.

1 El Nifio weather patterns have been observed for many years; some
evidence suggests that climate change may increase their frequency and
severity (Cai et al. 2014).

2 See an overview of stocks and their relationship to El Nifio at http://
www.foodsecurityportal.org/el-ni%C3%B1lo-and-outlook-2016.

3 Note that the recent build-up of global cereal stocks is partially due to
stock accumulation in China as the government tried to prevent domes-
tic prices from falling to insulate farmers from lower international prices.
Global rice and corn stocks, without China, have declined, whereas
global wheat stocks, without China, have increased.

4 Note that some of the global price trends, and their reflection in domes-
tic prices, are induced by global supply-demand conditions unrelated to
El Nifio effects.

5 China generally experiences increased rainfall during El Nifio events
which could improve production, but it rarely coincides with the grow-
ing season (Deng et al. 2010).

6 See http://www.foodsecurityportal.org/el-nifio-driving-abnormal-
weather-patterns-food-security-concerns-worldwide.

Paul Dorosh (p.dorosh@cgiar.org) is division director of the Development Strategy and Governance Division of the International Food Policy Research Institute
(IFPRI), Washington, DC. Adam Kennedy (a.kennedy@cgiar.org) is a senior program manager in the Development Strategy and Governance Division of IFPRI, Wash-
ington, DC. Maximo Torero (m.torero@cgiar.org) is division director of the Markets, Trade, and Institutions Division of IFPRI, Washington, DC.

This publication has been peer reviewed. Any opinions stated herein are those of the authors and are not necessarily representative of or endorsed by the Interna-

tional Food Policy Research Institute.


mailto:ifpri%40cgiar.org?subject=
http://www.ifpri.org
mailto:ifpri-copyright%40cgiar.org?subject=

El Nino and Cereal Production Shortfalls:
Policies for Resilience and Food

Security in 2016 and Beyond

Paul Dorosh, Adam Kennedy, and Maximo Torero

References

AMIS (Agricultural Market Information System). 2016. Agricultural
Market Information System Market Monitor #35. February 4,
2016 release. Accessed February, 2016. www.amis-outlook.
org/amis-monitoring/monthly-report/en/.

Anderson, K., and S. Nelgen. 2012. “Trade Barrier Volatility and
Agricultural Price Stabilization." World Development 40 (1):
36-48.

Brown, M. E., and V. Kshirsagar. 2015. "Weather and International
Price Shocks on Food Prices in the Developing World." Global
Environmental Change 35: 31-40.

Brunner, A. D. 2002. “El Nifio and World Primary Commaodity Prices:
Warm Water or Hot Air?" The Review of Economics and Statis-
tics 84 (1): 176-183.

Cai, W., S. Borlace, M. Lengaigne, P. van Rensch, M. Collins, G.
Vecchi, A. Timmerman, et al. 2014. "Increasing Frequency of
Extreme El Nifio Events due to Greenhouse Warming." Nature
Climate Change 4: 111-116.

Cashin, P, K. Mohaddes, and M. Raissi. 2015. Fair Weather or Foul?
The Macroeconomic Effects of El Nifio. IMF Working Paper
15/89. Washington, DC: International Monetary Fund.

Ceballos, F., M. A. Hernandez, N. Minot, and M. Robles. 2015.
“Grain Price and Volatility Transmission from International to
Domestic Markets in Developing Countries.” Paper presented
at the 2015 Agricultural and Applied Economics Association &
Western Agricultural Economics Association Annual Meeting,
San Francisco, CA, July 26-28, 2015.

Chen, C. C., B. A. McCarl, and C. C. Chang. 2008. “Strong El Nifio-
Southern Oscillation Events and the Economics of the Interna-
tional Rice Market." Climate Research 36 (2): 113-122.

Climate Prediction Center. 2016. "ENSO: Recent Evolution, Current
Status and Predictions.” Accessed March 4, 2016. www.cpc.
noaa.gov/products/analysis_monitoring/lanina/enso_evolution-
status-fests-web.pdf.

IFPRI Policy Brief « April 2016

Deng, X., J. Huang, F. Qiao, et al. 2010. "Impacts of El Nifio-South-
ern Oscillation Events on China's Rice Production." Journal of
Geographical Sciences 20 (1): 3-16.

Diao, X., and A. Kennedy. 2016. "Economywide Impact of Maize
Export Bans on Agricultural Growth and Household Welfare in
Tanzania: A Dynamic Computable General Equilibrium Model
Analysis." Development Policy Review 34 (1): 101-134.

Dilley, M. 2000. “Reducing Vulnerability to Climate Variability in
Southern Africa: The Growing Role of Climate Information.”
Climatic Change 45 (1): 63-73.

Dorosh, P. A. 2001. “Trade Liberalization and National Food Secu-
rity: Rice Trade between Bangladesh and India." World Devel-
opment 29 (4): 673-689.

Dorosh, P. A., and S. Rashid, eds. 2012. Food and Agriculture in
Ethiopia: Progress and Policy Challenges. Philadelphia: Univer-
sity of Pennsylvania Press.

Dorosh, P. A., and S. Rashid. 2013. “Trade Subsidies, Export Bans,
and Price Stabilization: Lessons of Bangladesh-India Rice Trade
in the 2000s." Food Policy 41: 103-111.

FAO (Food and Agriculture Associate of the United Nations). 2015a.
Crop Prospects and Food Situation No. 4. Accessed April 1,
2016. www.fao.org/3/a-15197e.pdf.

FAO. 2015b. 2015-2016 El Nifio - Early Action and Response
for Agriculture, Food Security and Nutrition - Update #4.
Accessed January 12, 2015. http://reliefweb.int/report/
world/2015-2016-el-ni-o-early-action-and-response-agricul-
ture-food-security-and-nutrition-0.

FAOQ. 2016. GIEWS (Global Information and Early Warning System)
data base. Accessed March 2016. http://www.fao.org/giews/
pricetool/.

FEWS NET (Famine Early Warning Systems Network). Food Security
Outlook- February 2016. Accessed March 4, 2016. www.fews.
net/central-america-and-caribbean/guatemala.



Galtier, F. 2014. "Which Role for Storage Policies in Managing Grain
Price Instability? Some Insights from a Thought Experiment.”
Accessed on April 1, 2016. www.fao.org/fileadmin/templates/
est/meetings/stocks/Galtier_Article_on_storage_policies.pdf.

Headey, D., and S. Fan. 2008. "Anatomy of a Crisis: the Causes and
Consequences of Surging Food Prices." Agricultural Economics
39 (s1): 375-391.

International Research Institute for Climate and Society. 2015. IRI
ENSO Forecast. Earth Institute, Columbia University. Accessed
Jan 7, 2016. http:/[iri.columbia.edufour-expertise/climate/
forecasts/enso/current/.

Kalkuhl, M., J. von Braun, and M. Torero, eds. 2016. Food Price Vola-
tility and Its Implications for Food Security and Policy. London:
Springer.

Linthicum, K. J., A. Anyamba, C. J. Tucker, P. W. Kelley, M. F. Myers,
and C. J. Peters. 1999. "Climate and Satellite Indicators to
Forecast Rift Valley Fever Epidemics in Kenya." Science 285
(5426): 397-400.

Minot, N. 2011. Transmission of World Food Price Changes to
Markets in Sub-Saharan Africa. IFPRI Discussion Paper 1059.
Washington, DC: International Food Policy Research Institute.

Naylor, R. L., W. P. Falcon, D. Rochberg, and N. Wada. 2001. "Using
El Nifio/Southern Oscillation Climate Data to Predict Rice Pro-
duction in Indonesia." Climatic Change 50 (3): 255-265.

Roberts, M. G., D. Dawe, W. P. Falcon, and R. L. Naylor. 2009 “El
Nifio-Southern Oscillation Impacts on Rice Production in
Luzon, the Philippines.” Journal of Applied Meteorology and
Climatology 48 (8): 1718-1724.

Robles, M., and M. Torero. 2010. "Understanding the Impact of High
Food Prices in Latin America." Economia 10 (2): 117-164.

Selvaraju, R. 2003. "Impact of the El Nifio Southern Oscillation on
Indian Foodgrain Production.” International Journal of Clima-
tology 23 (2): 187-206.

Thirtle, C., L. Lin, and J. Piesse. 2003. “The Impact of Research-
led Agricultural Productivity Growth on Poverty Reduction in
Africa, Asia and Latin America." World Development 31 (12):
1959-1975.

Timmer, C. P. 2009. Rice Price Formation in the Short Run and the
Long Run: The Role of Market Structure in Explaining Volatility.
Center for Global Development Working Paper 172. Washing-
ton, DC.

Timmer, C. P. 2010. "Reflections on Food Crises Past." Food Policy
35: 1-11.

Torero, M. 2012. "Food Prices: Riding the Rollercoaster.” In 20717
Global Food Policy Report, 15-23. Washington, DC: IFPRI.

UNOCHA (United Nations Office for the Coordination of Humani-
tarian Affairs). 2015a. Central America Sub-Regional
Analysis. Accessed March 4, 2016. www.redhum.org/
documento_detail/17599.

UNOCHA. 2015b. Joint Government and Humanitarian Partners’
Document. Ethiopia: Humanitarian Overview 2016. https://
www.humanitarianresponse.info/en/operations/ethiopia.

UNOCHA. 2016. El Nifio in Latin America and Carib-
bean. Accessed January 22, 2016. www.unocha.org/
el-Nifio-latin-america-caribbean.

USDA ERS (United States Department of Agriculture Economic
Research Service). 2016. Rice Outlook. Accessed March 4,
2016. www.ers.usda.gov/media/2009391/rice-outlook-febru-
ary-2016-final.pdf.

USDA FAS (United States Department of Agriculture Foreign Agri-
cultural Service). 2016. World Agricultural Production. Circular
Series WAP 3-16. Accessed March 4, 2016. http://apps.fas.
usda.gov/psdonline/circulars/production.pdf.

Von Braun, J., A. Ahmed, K. Asenso-Okyere, S. Fan, A. Gulati, J.
Hoddinott, R. Pandya-Lorch, et al. 2008. High Food Prices: The
What, Who, and How of Proposed Policy Actions. IFPRI Policy
Brief. Washington, DC: International Food Policy Research
Institute.

Webb, P., and J. von Braun. 1994. Famine and Food Security in Ethi-
opia: Lessons for Africa. Washington, DC: International Food
Policy Research Institute.

Wright, B. 2010. Recent Agricultural Price Volatility and the Role of
Grain Stocks. International Food & Agricultural Trade Policy
Council. www.agritrade.org/events/documents/wright_000.pdf.

These references correspond to IFPRI Policy Brief, El Nifio and Cereal Production Shortfalls: Policies for Resilience and Food Security in 2016 and

Beyond by Paul Dorosh, Adam Kennedy, and Maximo Torero.



