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Executive Summary 
 
 
Natural calamities have traditionally been seen as significant threats to food security, and risks 
posed by disasters appear to have been exacerbated by climate change. Rice production 
systems, the source of Asia’s major staple food, are especially vulnerable. Higher temperatures 
induce plant stress and reduce yields, causing greater variations in precipitation and increasing 
the likelihood of extreme weather such as droughts and floods that can inflict even more losses 
on rice harvests.  
 
Storage of emergency food reserves, particularly by the public sector, offers some protection 
against temporary production shocks due to such calamities. International cooperation in food 
security may take the form of regional approaches to emergency food reserves. A prominent 
example of this is the Association of Southeast Asian Nations (ASEAN) Plus Three Emergency 
Rice Reserve (APTERR), which was created by the ASEAN Plus Three to meet food relief 
requirements resulting from natural disasters and other emergency situations. This paper 
evaluates the effectiveness of APTERR as a mechanism for addressing food security and 
discusses other options that can complement APTERR as a response to calamities.  
 
Evaluation of the baseline calamity impact is conducted using the scenario analysis of Riceflow, 
a numerical simulation tool designed for projecting outcomes to market shocks on an annual 
basis. The posited scenario is a massive calamity impact in terms of a 5% production shock for 
the largest rice producer in the world (the People’s Republic of China [PRC]) and the largest rice 
producer in the ASEAN region (Indonesia). With response only coming from price interactions 
and trade (i.e., offsetting imports), the simulation projects that the posited calamity would cause 
a contraction in national consumption by about 3%–4% in the countries affected. However, this 
is accompanied by 30%–55% increase in national consumer prices, suggesting a large degree 
of vulnerability of affected households in these countries. 
 
To assess the effectiveness of APTERR as a food security response, econometric analysis of 
the impact of monthly trade flows on domestic prices is conducted for the large rice-producing 
and rice-consuming low- to middle-income countries in the region: the PRC, Indonesia, the 
Philippines, Thailand, and Viet Nam. The estimated average response is then compared to 
reserves available from APTERR (a total of 787,000 tons). The estimated impact on domestic 
prices on a 1-month basis ranges from 7% to 11%. This contributes to a significant easing of 
price impacts in the very short term, although the effect is temporary compared to the 
magnitude of the impact on the market in annual terms. Hence, to contain the shock, 
governments would need to rely on domestic food storage and other measures.  
 
To improve the effectiveness of APTERR, a straightforward measure would be to increase the 
size of earmarked reserves. Some feasibility assessments suggest an increase of about 1.2 
million tons as a realistic target with large benefits in terms of enhanced capacity to offset 
calamity impact. In addition, countries may wish to explore various policy options to address the 
price risk attributed to calamity. These include social safety nets (e.g., targeted food transfers), 
insurance, and hedging tools such as futures contracts.  
 
 
 
 
 





 
 

1. Overview 
 
Natural calamities are recognized threats to food security, owing to their impacts on farm 
production due to adverse weather as well as pests and diseases. Disasters can reduce food 
supplies and induce dramatic price spikes. Although the 2007–2008 crisis was not associated 
with a natural calamity (Dawe and Slayton 2010), the 1972–1974 crisis was precipitated in part by 
bad weather worldwide (Timmer 2010). The specter of a disaster severe enough to cause another 
global food crisis has become even more plausible under climate change. Rice production 
systems, the source of Asia’s major staple food, are especially vulnerable. Higher temperatures 
induce plant stress and reduce yields, causing greater variations in precipitation and increasing 
the likelihood of extreme weather such as droughts and floods that can inflict even more losses 
on rice harvests.1

 
  

Countries have responded with various initiatives in response to these emerging threats to food 
security. Foremost of these is the storage of food reserves. Private storage offers some protection 
from production shocks, but governments have typically opted to rely heavily on public 
emergency reserves, especially in Asia. International cooperation in food security may take the 
form of regional food reserves, a prominent example of which is the Association of Southeast 
Nations (ASEAN) Plus Three Emergency Rice Reserve (APTERR). Established on 7 October 
2011 by the ASEAN Plus Three,2

 

 the APTERR intergovernmental agreement entered into force 
on 12 July 2012. The reserves consist mostly of 787,000 tons of rice stocks that have been 
designated or earmarked by the ASEAN Plus Three countries to meet emergency food 
requirements in the region plus rice stocks that have been voluntarily donated to the reserve, 
currently of unspecified quantity, to be used as a humanitarian response to acute emergencies.  

Is APTERR indeed a reliable mechanism for addressing food emergencies, particularly those 
arising from severe calamity? What would it take for an international emergency food reserve to 
be an effective scheme to address calamities? Are there any other cooperation mechanisms for 
meeting looming threats from climate change? This paper tackles these issues. Section 2 delves 
further into natural disasters, climate change, and how APTERR can respond to these 
challenges. Section 3 presents a baseline calamity scenario based on a global supply and 
demand model and evaluates the potential impact of APTERR releases. The scenario is 
represented by a large yet plausible shock affecting the People’s Republic of China (PRC), the 
world's largest rice producer, and Indonesia, Southeast Asia’s largest rice producer. Section 4 
summarizes and concludes the discussion with market-based options to address calamity risk.  
 
 

                                                
1  This paper was presented by the lead author at the pilot implementation of the ASEAN Rice Trade Forum in Siem 

Reap, Cambodia from 19 to 20 June 2012. The paper was discussed in the third session of the forum, which tackled 
the benefits and limitations of the APTERR in addressing climate change and price volatility. The ASEAN Food 
Security Reserve Board convened the pilot forum in coordination with the ASEAN Secretariat and the Asian 
Development Bank (ADB). ADB provided technical assistance, with financing from the Japan Fund for Poverty 
Reduction. The lead author, Roehlano M. Briones, is a senior research fellow at the Philippine Institute for 
Development Studies, where he specializes in agricultural policy. He is the lead expert in the drafting of the rules and 
procedures for the APTERR. He has served as a consultant for ADB, the Food and Agriculture Organization, and the 
World Bank, where he has also assisted government agencies in various Asian countries, especially Indonesia, 
Thailand, and Viet Nam. He obtained his doctorate in economics at the University of the Philippines and did 
postdoctoral research at the WorldFish Center in Penang, Malaysia 

2 The ASEAN Plus Three is composed of the 10 member nations of ASEAN—Brunei Darussalam, Cambodia, 
Indonesia, the Lao People's Democratic Republic, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Viet 
Nam—plus the three East Asian nations of the People's Republic of China, Japan, and the Republic of Korea. 
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2. Climate Change, Calamity, and Regional Reserves 
 
2.1 Impact of Climate Change 
 
There is broad scientific consensus that the earth's atmosphere is warming because of 
greenhouse gas emissions that are introducing long-term changes in the earth's climate. This is 
expected to impact agriculture in various ways. For instance, in recent decades, average wheat 
yields have been lower and more variable, consistent with climate change predictions, although 
the causal link is not yet well established (FAO Global Perspectives Unit and FAO Natural 
Resource Department 2011). In the case of rice, Nelson et al. (2009) found that higher 
temperatures tend to reduce yields. Changes in precipitation make short-run crop failures more 
likely, and higher temperatures may even encourage weeds and pest infestation. Yields for 
irrigated rice in developing countries would decrease, on average, from 3.5% to 5.5% by 2050.  
 
Zhai and Zuang (2009) conducted a computable general equilibrium analysis with projections up 
to 2080 for Southeast Asian countries. They found that relative to a no climate change scenario, 
Southeast Asian countries would tend to produce less rice (except Malaysia); deficit countries 
would increase their rice imports (including rice import heavyweights such as Indonesia and the 
Philippines); and rice exports from Thailand would decline, while rice exports from Viet Nam 
would increase (Table 1).  

 
Table 1: Changes from Rice Baseline Quantities by 2080 

(%) 
 Production Imports Exports 
Indonesia (15.0) 15.0 (17.1) 
Malaysia 1.60 50.6 (51.2) 
Philippines (11.9) 34.1 (73.2) 
Thailand (36.3) 13.9 (41.5) 
Viet Nam (13.6) 32.8 46.8 
People’s Republic of China (0.50)   

() = negative.     
Source: Zhai and Zuang (2009). 

 
2.2 Storage as Disaster Preparedness 
 
Storage is the most obvious preparation for crop losses due to calamity. For purely commercial 
motives, traders may store stocks to realize profit from higher prices when shocks reduce 
supplies. However, factors may be at work to prevent private storage from functioning properly in 
the event of a severe calamity.3

                                                
3 A commentator in the ASEAN Rice Trade Forum noted that private traders calculate rice stocks in anticipation of 

seasonal swings in supply, rather than in preparation for emergencies. This helps explain the public sector role in 
emergency storage.  

 First, a large enough price surge may cause social unrest. 
However, the benefits of peace and order are socially dispersed, leading to undervaluation of 
releases in times of food crises. Second, price surges can deny access to food for the poorest. 
Considering transaction costs, releases from stocks may be superior to a cash transfer program 
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to maintain access. Third, traders may hoard stocks during crisis periods in anticipation of higher 
prices. Public stocks not only substitute private stocks but can help dispel fear and panic in 
periods of crisis. Fourth, investments in private storage may be insufficient due to distortionary 
public sector interventions. Political resistance may constrain the removal of these distortions. 
Hence, the second-best response might be releases from public stocks.  
 
Note that these arguments in favor of public provision of emergency food reserves are not quite 
the same as those for traditional buffer stocking, which, in practice, aims to stabilize prices even if 
these fluctuate within a normal range. Traditional buffer stock is released only during a severe 
supply shock and/or price surge, with the aim of expanding food availability or supporting a safety 
net in-kind for the poor. Furthermore, these arguments hold whether for reserves at the national 
level or international level. At the international level, the public sector corresponds to the 
international reserve pooling arrangement such as APTERR.  
 
2.3 How the ASEAN Plus Three Emergency Rice Reserve Works 
 
As mentioned earlier, APTERR consists of earmarked stocks and donated stocks, which are 
called stockpiled emergency rice reserves or, simply, the stockpile. Earmarked stocks are 
distributed among the 13 ASEAN Plus Three member countries as shown in Table 2. The Plus 
Three countries—the People’s Republic of China (PRC), Japan, and the Republic of Korea—
have the largest pledges by far, reaching 700,000 tons. The 10 ASEAN countries earmark a total 
of only 87,000 tons, despite the presence of the two largest rice exporters in the world, Thailand 
and Viet Nam. APTERR is administered by a council and is supported by a secretariat. 
 

Table 2: Earmarked Emergency Rice Reserves of Member Countries of the  
ASEAN Plus Three Rice Emergency Rice Reserve  

Country 
Earmarked Stock  

(tons) 
ASEAN   

Brunei Darussalam  3,000 
Cambodia  3,000 
Indonesia 12,000 
Lao PDR  3,000 
Malaysia  6,000 
Myanmar 14,000 
Philippines 12,000 
Singapore  5,000 
Thailand 15,000 
Viet Nam 14,000 

Plus Three  
People’s Republic of China 300,000 
Republic of Korea 250,000 
Japan 150,000 

Total 787,000 
ASEAN = Association of Southeast Asian Nations, Lao PDR = Lao People’s Democratic Republic. 
Source: Briones (2011).  

 
The earmarked stocks are typically part of the country's existing national food security reserve. 
The earmarking country maintains control over these stocks but bears responsibility for storage. 
Earmarking places these stocks at the disposal of APTERR as a collective scheme. The APTERR 
council deploys these stocks either under tier 1, which is a prearranged delivery scheme, or tier 2, 
which is an ad hoc emergency response scheme.  
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The prearranged scheme involves a forward contract between a supplying country and a recipient 
country. The supplying country agrees (i) to supply a specific quantity of rice, (ii) of a specific 
grade, (iii) out of its earmark, and (iv) to the recipient country in the event of an emergency. The 
delivery shall be done promptly (i.e., within 30 days, including shipping time). An emergency 
situation is certified by a call letter from the recipient country, but should meet certain criteria to be 
verified by the APTERR secretariat and approved by the APTERR council. The forward contract 
is valid for a limited period (e.g., 3 years). The pricing method is still being developed; in principle, 
the transaction should be based on the international market price on a cash basis.  
 
These features—multilateral decision making, emergency triggers, and sourcing of stocks from 
emergency reserves—differentiate tier 1 from existing government-to-government forward 
contracts. These forward contracts range from simple memoranda of understanding (with flexible 
prices) to binding forward contracts (with specified prices). These contracts, however, may not 
have the flexibility, response time, or degree of commitment from parties involved. ASEAN Plus 
Three countries have thus adopted tier 1 as a "special lane" for intergovernmental transactions. 
 
The principle of market pricing is also imposed on tier 2 transactions. However, under this tier, 
there is no prearranged delivery scheme, and response is thus voluntary. Transacting countries 
are also free to negotiate other terms such as a grant or long-term loan.  
 
Stockpiled emergency reserves, on the other hand, are to be delivered as humanitarian 
assistance during calamities. The release of these reserves addresses acute, localized 
emergencies. Actual distribution is the responsibility of the affected country, which can be done in 
collaboration with relief agencies such as the World Food Programme. Unlike the earmarked 
reserves, contributions to the stockpile are voluntary, with no negotiated quantity commitments.  
  
 

3. Calamity and Response 
 
3.1 Overview 
 
This section presents the scenario analysis of the rice market in the event of a calamity, with the 
accompanying response using emergency reserves. For the calamity scenario, a shock is 
selected that is severe yet plausible over the long term, while adjustment to the shock is through 
domestic prices and trade (e.g., imports for a rice-deficit country). There is no response from 
releases in domestic reserves or APTERR to provide a basis for comparing calamity impacts with 
and without releases from storage.4

  
 

The calamity scenario is developed using Riceflow, a model of the global rice market (Box 1). 
Two large rice-producing countries are selected from the ASEAN Plus Three member countries—
the PRC, the world's biggest rice producer, and Indonesia, Southeast Asia’s largest rice 
producer.5

                                                
4 There may be a real-world counterpart to this assumption, such as when domestic reserves are already at levels 

deemed dangerously low and the government maintains these in preparation for an even worse shock. 

 A large shock is posited, specifically a 5% reduction in paddy harvest at the base year 

5 Studies summarized in the recent Global Food Policy Report (IFPRI 2012) suggest that the PRC is among the  
better-prepared nations in terms of confronting climate change. In fact, owing to sheer geography, the PRC’s rice 
production may on average improve with temperature shifts. However, this does not preclude the increased likelihood 
of precipitation extremes that can lead to massive production impact, such as a prolonged drought. 
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of the model.6

  

 This translates to a harvest loss of 10 million tons for the PRC and 3 million tons 
for Indonesia. The shocks are run separately, that is, two calamity scenarios are described. 

                                                
6 According to Food and Agricultural Organization data, the standard error (approximately the mean squared deviation) 

of paddy production over 1978–2009 is 3.8% for the PRC and 2.8% for Indonesia.  
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3.2 Calamity Scenarios  
 
People’s Republic of China. The PRC produces long-grain rice and medium/short-grain rice in 
two different parts of the country. Under the scenario, the calamity is assumed to affect both the 
long-grain and medium/short-grain rice sectors. The production shock generates new market 
equilibrium at significantly higher prices (Table 3). 

 
Table 3: Changes from Baseline Rice Market in the People's Republic of China 

(%) 
 

Long-Grain Rice 
Medium/Short-Grain 

Rice Fragrant Rice Total 
Supply  (5.0)  (5.0) (5.0)  (5.0) 
Demand  (3.2)  (3.5)  7.1  (3.2) 
Producer price  66.4  67.4     
Consumer price  55.1  57.0  1.8  55.3 
Exports (79.6) (62.1)  0.0 (69.5) 
Imports 508.3  0.0  7.1 341.7 

() = negative. 
Source: Riceflow simulations. 
 
Retail prices for long-grain rice increase by 55.1%, and for medium/short-grain rice by 57%, while 
the volume of demand decreases slightly by 3.2% for long-grain rice and 3.5% for  
medium/short-grain rice. The proportionally large impact on prices in relation to volume reflects 
the inelasticity of rice demand in the PRC. The price increase is transmitted throughout the supply 
chain to farmers, who experience price increases of around 66.4% for long-grain rice and 67.4% 
for medium/short-grain rice. The sharp increase in retail prices for long-grain rice and 
medium/short-grain rice boosts demand for fragrant rice by 7.1%.  
 
The rice output reduction in the PRC due to the calamity would boost aggregate rice trade by 
3.3%. Global trade in long-grain rice increases by 4.6% and in fragrant rice by 0.7%, while global 
trade in medium/short-grain rice decreases by 3.2% as the calamity undermines the PRC’s 
medium/short-grain rice export capacity. Recall that the PRC accounts for around 1.0% of global 
long-grain rice imports and 2.5% of fragrant rice imports, and 1.6% of the global volume of long-
grain rice exports and 20% of medium/short-grain rice exports in the baseline. 
 
Indonesia. On the other hand, Indonesia produces and consumes exclusively long-grain rice. In 
absolute terms, a 5% production shock as a result of a calamity would represent a reduction of 
3.2 million tons of rice (Table 4).  
 
 

Box 1: The Riceflow Model 
 

Riceflow is a spatial partial equilibrium model of the global rice economy developed and maintained by 
the University of Arkansas Global Rice Economics Program. The latest version of the full Riceflow 
database depicts the market situation in calendar year 2009, and disaggregates the global rice market 
into nine commodities and 60 regions covering 90% of global production, consumption, and trade. The 
nine commodities result from the combination of three types of rice (long grain, medium grain, and 
fragrant rice) and three milling degrees (paddy, brown, and white rice). 
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Table 4: Changes from Baseline Rice Market in Indonesia 
(%) 

 Long-Grain Rice Total 
Supply  (5.0)  (5.0) 
Demand  (3.8)  (3.8) 
Producer Price  39.9  39.3 
Consumer Price  31.7  31.7 
Imports 241.6 180.2 

    () = negative. 
    Source: Riceflow simulations. 

 
Under the calamity scenario, the exogenous production shock yields more than proportional 
changes in producer prices, owing to the highly inelastic nature of Indonesia’s rice demand. The 
production shock generates new market equilibrium at significantly higher prices. The retail price 
for long-grain rice increases by 31.7%, while the volume of demand decreases by 3.8%. Trade 
helps to ameliorate the impact of the calamity on the long-grain rice market. In market isolation, 
the 5% drop in output would have generated equilibrium at a volume 5.0% (2.1 million tons) lower 
and at prices 43.9% higher than the baseline. The increase in trade partially compensates the 
decrease in output, reaching equilibrium at a volume 3.8% (1.6 million tons) lower and prices 
31.7% higher than the baseline. The calamity generates a surge in Indonesia’s imports of roughly 
1.8 times the volume traded in the baseline.  
 
Indonesia’s rice output reduction due to the calamity would increase aggregate rice trade by 
1.1%. Global trade in long-grain rice increases by 1.5%, while global trade in medium/short-grain 
rice and fragrant rice are very marginally affected.7

 
  

It may not be appropriate to use an annual model to evaluate the potential of APTERR releases in 
mitigating calamity impacts, as annualized prices are inherently smoothed compared to the  
real-time price movements in the event of a crisis. A single-equation, econometric model is 
estimated relating monthly domestic price to monthly trade flows (Box 2). As discussed earlier, 
earmarked reserves are expected to be released under market prices. This is similar to 
commercial trade, except that releases are additional to commercial exports and imports, as 
these are drawn from foreign government stocks.  

 

 

 

 

 

 

 

 

 

                                                
7 The smaller impact of the calamity on Indonesia vis-à-vis the PRC is closely related to their participation in the 

international rice market whether as exporters or importers. The fact that Indonesia was a relatively small importer in 
2009 ameliorates the impact; the same scenario ran from a 2010 or 2011 baseline (when Indonesia imported over 1 
million tons and 3 million tons, respectively) would have yielded significantly different results. This highlights the 
importance of investing resources in updating the calibration of database simulation models. 
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Box 2: Econometric Model for Monthly Domestic Prices 
 

The data are obtained from the monthly domestic price series of the Food and Agriculture Organization, 
together with monthly imports and exports of rice from the International Trade Centre’s Trade Map. The 
countries are the People’s Republic of China, Indonesia, Philippines, Thailand, and Viet Nam; the 
resulting data set is an unbalanced panel. The countries selected include the two largest rice importers 
and the two largest rice exporters in the Association of Southeast Asian Nations (ASEAN) and a large 
Plus Three country. The left side variable is the monthly domestic price (either wholesale or retail). The 
right side is composed of explanatory variables: lagged domestic price; lagged monthly imports 
(exports as negative entry); time trend; country dummies; and a dummy for the peak or lean season for 
each country, as applicable. The results of an ordinary least squares regression (equivalent to fixed 
effects owing to the country dummies) are as follows:  

 
 Coefficient t-value (tc)  P (t>tc)  
Domestic price index, lagged   0.915 33.5 0.000 
Imports and exports, lagged (0.015) (3.29) 0.001 
Time trend   0.099 (2.13) 0.034 
People’s Republic of China (26.894) (2.69) 0.008 
Philippines (18.467) (3.33) 0.001 
Indonesia (13.003) (2.86) 0.005 
Peak  (1.546) (1.08) 0.279 
Low   2.963  0.84 0.399 
Constant  (1.046) (0.04) 0.971 

() = negative.    
 

 
Econometric analysis suggests that every 100,000 tons of imports reduce the monthly domestic 
price by 1.5%, with a 1-month lag. This is on average across the countries considered. Other lag 
structures gave unsatisfactory results; hence, the impact of trade flows (at least within the range 
of the sample data) appears to be short-lived.  
  
How substantial is this response of domestic price? In the case of Indonesia, a complete 
unloading of Plus Three stocks (700,000 tons) would be able to reduce the domestic price (retail) 
by 10.5% on a 1-month basis (assuming long-grain rice is available). As the projected increase in 
the annual price is 31.5%, the offset effect would be small. In the case of the PRC, the amount of 
earmarked stocks available (net of the PRC's contribution) is even lower, at less than 500,000 
tons. The reduction in monthly domestic price (wholesale) is about 7%, again only a minor offset. 
The release from regional reserves appears to be inadequate to offset the market impacts of a 
severe crop loss. In both cases, however, such releases may still be helpful in restraining the 
worst price spikes, particularly if the releases are made immediately upon the onset of the 
calamity. However, given the current size of APTERR, the containment of the crisis must 
ultimately fall on domestic reserves.  

 
 

4. Conclusion 
 
4.1 Can We Count on the ASEAN Plus Three Emergency Rice Reserve?  
 
The paper has demonstrated that severe crop losses due to natural disasters, made more 
plausible under climate change, can have effects of crisis proportions on domestic prices, supply, 
demand, and imports, particularly in the absence of response from domestic stocks. Assistance 
from a regional reserve is one means of addressing the resulting emergency. Quick releases are 
able to dampen the worst spikes in domestic price. The effects, however, are short-lived. 
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Moreover, the regional reserves are too small to significantly offset domestic market movements 
on an annual basis. Managing the crisis is more the role of domestic reserves than regional 
emergency rice reserves, assuming that the specific domestic reserve is of sufficient size.  
 
One way to improve the effectiveness of APTERR is to increase regional reserves. From 
examining the size of the earmarks, ASEAN members are seriously undersubscribed. The main 
exporters should, at the minimum, attempt to match the levels of the Plus Three countries, while 
the ASEAN countries with significant national reserves—Indonesia, Malaysia, and the 
Philippines—should greatly scale up their own participation. These steps should easily raise the 
reserves to about 1.3 million tons, using only (leveraged) domestic food security reserves. Some 
feasibility assessments suggest an increase of about 1.2 million tons as a realistic target, with 
large benefits in terms of enhanced capacity to offset calamity impact. 
 
Further increases, however, may not be advisable until the scheme becomes active enough to be 
seen as a credible mechanism to address food emergencies. Increasing reserves beyond the 
levels suggested above could (i) increase storage costs as countries begin to allocate reserves 
over and above national reserves, (ii) introduce performance risks as countries renege on their 
commitments to part with increasingly larger shares of national reserves, or (iii) result in both 
conditions.  
 
Yet another means to gain access to more emergency reserves is to expand the cooperation 
arrangement with other countries or regions, such as the South Asian Association for Regional 
Cooperation Food Bank. In principle, the concept of regional pooling can be widened and the 
benefits thereby deepened; the limitations relate more to perceptions and politics, such as the 
increased chance of default risk and subsequent breakdown of multilateral cooperation. 
Strengthening and demonstrating existing regional schemes should precede expansion to other 
countries and regions.  
 
4.2 Other Options for Addressing Production Shocks 
 
The foregoing calamity scenarios suggest that a country experiencing a food shortage can 
eventually obtain rice stocks through trade, although with potentially tremendous financial 
repercussions. This may strain the financial resources of buyers—to the point that they are 
unable to procure the rice that they need, especially to implement safety net programs for poor 
and vulnerable households. Given the limitations associated with physical reserves, the 
development of market-based instruments to address these price risks may be considered. Such 
instruments include (i) rice commodity exchanges, (ii) rice futures, and (iii) other hedging tools.  
 
Commodity exchanges are extremely helpful for price transparency and price discovery, and are 
therefore able to dispel some of the noise and uncertainty that can aggravate price spirals. 
However, they require considerable institutional and marketing investments, such as a warehouse 
receipt system or regulatory regime (Gabre-Madhin 2012). Moreover, episodes of extreme market 
volatility have been observed in the presence of established commodity exchanges (Cashin, 
McDermott, and Scott 2002).  
 
Rice futures based on physical delivery can be traded on a commodity exchange. However, even 
with the soft infrastructure of a commodity exchange, futures contracts in rice are rendered 
problematic by various factors, not least of which is pervasive and unpredictable intervention by 
governments in rice markets (McKenzie 2012).  
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Lastly, intermediate hedging tools, short of a rice futures exchange, could be developed for 
locking in prices at which parastatals and other large entities trade. Such fixed-price contracts can 
be set up based on swap agreements or cash-settled based on a price index. These contracts 
may eventually develop into a full-blown rice futures market once the policies and other 
prerequisites are in place. These and other possibilities need to be explored in a separate study 
addressing the financial risks due to calamities and other sources of market volatility.  
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on the ASEAN Plus Three Emergency Rice Reserve?

On 12 July 2012, the Association of Southeast Asian Nations (ASEAN) Plus Three 
intergovernmental agreement establishing the ASEAN Plus Three Emergency Rice Reserve 
(APTERR) entered into force. In this paper, lead author Roehlano Briones assesses the 
effectiveness of APTERR as a mechanism for addressing food security in light of the rising 
challenges of climate change and price volatility. Using Riceflow, a model of the global rice 
economy, he studies the possible impacts of APTERR releases on the rice market by simulating 
calamity scenarios for the largest rice producer in the world (the People’s Republic of China) 
and in the ASEAN region (Indonesia). He posits that APTERR would need to increase its regional 
reserves to offset the impacts of severe natural disasters. He takes up as well other market-based 
options that can complement APTERR as a calamity response mechanism. 

About the Asian Development Bank

ADB’s vision is an Asia and Pacific region free of poverty. Its mission is to help its developing 
member countries reduce poverty and improve the quality of life of their people. Despite the 
region’s many successes, it remains home to two-thirds of the world’s poor: 1.8 billion people who 
live on less than $2 a day, with 903 million struggling on less than $1.25 a day. ADB is committed 
to reducing poverty through inclusive economic growth, environmentally sustainable growth, 
and regional integration. 

Based in Manila, ADB is owned by 67 members, including 48 from the region. Its main 
instruments for helping its developing member countries are policy dialogue, loans, equity 
investments, guarantees, grants, and technical assistance.

Asian Development Bank
6 ADB Avenue, Mandaluyong City
1550 Metro Manila, Philippines
www.adb.org/poverty
Publication Stock No. WPS124955-3

Printed in the Philippines

ADB Sustainable 
Development

Working Paper Series

Printed on recycled paper


	Executive Summary
	Overview
	Climate Change, Calamity, and Regional Reserves
	Calamity and Response
	Conclusion
	References

