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Executive Summary   

This first strategic and work plan of the Global Rice Science Partnership (GRiSP) is the fruit of a 
process that began in late 2006 when IRRI, AfricaRice, and CIAT—with support from the 
Canadian International Development Agency (CIDA)—started discussions on aligning their rice 
research programs. Many scientists’ exchange visits and partner consultations followed. The 
process was greatly accelerated by the CGIAR change process and the decision at the GCARD 
meeting in March 2010 in Montpellier, France, to fast-track GRiSP as a Mega Program on rice-
based systems, under Thematic Area 3 (Sustainable Crop Productivity Increase for Global Food 
Security) of the new Strategy and Results Framework. Three key research organizations 
working on rice in a global context, CIRAD, IRD, and JIRCAS, decided to join the effort on 
developing GRiSP. The resulting draft proposal thus represents, for the first time ever, a single 
strategic and work plan for global rice research. It involves more than 450 partners in the public 
sector, civil society, and private sector.  

This urgency to combine the world’s main research efforts on rice is illustrative of the crop’s 
importance to the world’s growing population. There can be no doubt that future global food 
security and the precarious livelihoods of the world’s poor will depend on maintaining reliable 
and sustainable growth in rice production and productivity. Yield growth rates have stagnated 
because of decades of neglect in research and infrastructure, and area expansion has nearly 
stopped. Projected demand will outstrip supply in the near to medium term unless something is 
done to reverse current trends. Steep and long-term price increases would wreak havoc on the 
lives of the poor and send dangerous tremors across the political and economic landscapes in 
the world’s most populous regions. In order to meet future rice demand, the world must increase 
rice yield growth rates on the remaining rice lands in Asia in a resource-efficient, ecologically 
resilient manner, and judiciously and sustainably expand both area and yield growth rates in 
Africa and Latin America.  

Enhancing rice production faces many future challenges, not the least of which is climate 
change. The rice of the future will have to tolerate extremes of temperature, both high and low, 
droughts, floods, and salinity. The delta regions, from which much recent gain in production 
comes, will be particularly susceptible to sea-level rise and stronger tropical storms. These 
“future” problems are exactly the same as those that plague most of the poor rice farmers who 
did not directly benefit from past scientific advances. Thus, preparing rice for future climate 
uncertainties also prepares rice farmers to better deal with today’s certain constraints to yield.  
Most rice farmers, particularly in the poorest areas, are women. Technologies for rice 
improvement designed with and for women farmers will differentially improve their well-being as 
well as that of their children. Considering the enormous environmental footprint made by the 
more than 150 million hectares of rice fields, any effort to mitigate the impact of agriculture on 
the global environment must include rice-based systems.  

Rice contains a tremendous array of genetic diversity that scientists have only just begun to tap. 
Applications of the newest scientific tools have led to the development of rice varieties that 
tolerate stresses, such as prolonged submergence and saline soils, which just a few years ago 
were considered to be intractable. Powerful computation and communication technologies 
coupled with remote-sensing capacity offer unprecedented opportunities for integration across 
biological, physical, and social sciences not only to address challenges but also to create 
opportunities for improving the livelihoods of rice farmers and consumers. The very recent entry 
of the private sector in product development for rice producers in developing countries offers an 
additional opportunity to expand partnerships beyond the public sector. At the grass-roots level, 
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many civil society organizations do excellent work with farmers, small entrepreneurs, and their 
families, but could benefit greatly from better linkages with the agricultural research sector—and 
also provide important feedback to the product-oriented and basic research conducted there.  

GRiSP’s mission, in accordance with that of the CGIAR, is to reduce poverty and hunger, 
improve human health and nutrition, and enhance ecosystem resilience through high-quality 
international rice research, partnership, and leadership.   

GRiSP has three objectives, aligned with the CGIAR strategic objectives and contributing to 
achieving quantitative outcomes stated in its vision of success toward 2020 and 2035. These 
objectives will be achieved through a set of six interconnected research and development 
themes.  

Objective 1: To increase rice productivity and value for the poor in the context of a changing 
climate through accelerated demand-driven development of improved varieties and other 
technologies along the value chain (addressed through Themes 1, 2, 3, 4, and 6).   

Objective 2: To foster more sustainable rice-based production systems that use natural 
resources more efficiently, are adapted to climate change and are ecologically resilient, and 
have reduced environmental externalities (addressed through Themes 3, 4, and 6).   

Objective 3: To improve the efficiency and equity of the rice sector through better and more 
accessible information, improved agricultural development and research policies, and 
strengthened delivery mechanisms (addressed through Themes 5 and 6).  

In pursuing the objectives, the focus will be on poverty reduction and the livelihoods of poor 
farmers, gender issues will be fully explored in all objectives, and capacity building in rice 
science and extension will be emphasized to ensure adequate skilled personnel for future rice 
development.   

Production systems and value chains will form the overarching organizing principle of the 
partnership. All research will use an interdisciplinary approach based on a clear understanding 
of the different environments, management systems, and market segments targeted. On the one 
hand, this will need a broad range of scientific, or upstream, partners to seek out innovations 
and, on the other hand, many partnerships at the grass-roots level for both dissemination and 
feedback. The result will be accelerated development of international public goods across the 
whole rice sector. Based on these considerations, the program components are structured into 
six major rice research and development themes, with a total of 32 global and regional R&D 
product lines:    

Theme 1:  Harnessing genetic diversity to chart new productivity, quality, and health   
horizons 

Theme 2:  Accelerating the development, delivery, and adoption of improved rice   
germplasm  

Theme 3:  Increasing the productivity, sustainability, and resilience of rice-based production 
systems  

Theme 4:  Adding more value from rice harvests through improved processing and market 
systems and new products  

Theme 5:  Fostering improved policies and technology targeting to enable improved rice 
production and marketing  

Theme 6:  Supporting the growth of the global rice sector 
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GRiSP will have a 25-year vision of success and an initial 10-year road map, which will be 
implemented through 5-year rolling work and business plan addressing the six research and 
development themes described above. For the initial transition, the first work plan was 
developed for 3 years only (2011 to 2013), but it also includes 2010 as the starting point for 
moving to a full GRiSP. Capacity building and gender are fully integrated in GRiSP.  

At the core of GRiSP’s approach lies a thorough understanding of the socioeconomic and 
biophysical factors that drive what farmers, agri-businesses, small entrepreneurs, consumers, 
and many other actors in the value chain need from research. Product lines are families of 
products or deliverables that provide global or regional solutions for next, intermediate, and final 
users. Product-oriented, interdisciplinary activities are carried out with partners to develop 
innovative products and facilitate their uptake. Products can be global or regional in their 
targeted usage, but they must be based on evidence for large impact potential.  

Partnerships will be the main drivers for reaching GRiSP’s vision of success. The three principal 
CGIAR centers now involved in GRiSP, IRRI, AfricaRice, and CIAT, have more than 450 active 
partnerships that contribute to the rice research and development sector (252 NARES, 72 ARIs, 
54 private sector, 31 CSOs and farmers’ associations, 20 foundations, 19 international and 
regional organizations, and 18 other CGIAR centers, Challenge Programs, and systemwide 
initiatives). GRiSP will provide a new umbrella for strengthening and expanding partnerships.   

IRRI is the lead center for GRiSP, with each of the three CGIAR centers assuming a leadership 
role at the continent level (Africa: AfricaRice; Asia: IRRI; Latin America: CIAT). Program 
management in GRiSP will largely be done through existing research management and 
administrative support systems of IRRI, AfricaRice, CIAT, and their strategic partners. In 
addition, GRiSP will have a small Governing Body (GB) and a Program Planning and 
Management Team (PPMT). The PPMT is initially made up of the DDG-R of IRRI, the DDG of 
AfricaRice, and the research area director of CIAT. Expansion of PPMT membership to 
representatives of other global research institutions working on rice is envisaged. The GB and 
PPMT will be assisted by a small Program Management Unit (PMU), comprising the GRiSP 
program leader and two assistant managers recruited by the lead center (IRRI).   

Through its own activities and through collaborative projects, co-investment from/in other Mega 
Programs, and active participation by IRRI, AfricaRice, and CIAT in other Mega Programs, 
GRiSP will be fully integrated in the Strategy and Results Framework of the CGIAR Consortium. 
Several other CGIAR centers will be involved in GRiSP-related projects and activities, including 
regional and national initiatives that cut across different MPs. Examples include ongoing and 
future collaboration with CIMMYT, IFPRI, ILRI, IWMI, ICARDA, ICRISAT, IITA, and WorldFish 
and systemwide programs such as the GCP, which have been integrated in the GRiSP. More 
work will be done in the coming months to further develop the GRiSP work and business plan 
and explore alignment and global contributions by other major research  and development 
organizations, including CAAS, ICAR, and EMBRAPA, global development NGOs, the research 
communities in major developed countries, and the private sector.   

The first 4-year GRiSP budget for 2010 through 2013 is USD 499.25 million. The budget 
assumes that overall funding increases consistent with the stated CGIAR goal of doubling 
investments over a 5-year period. The cumulative increase through 2013 is approximately 60% 
compared with the 2010 MTPs of IRRI, AfricaRice, and CIAT. Annual co-investments by three 
global partners in GRiSP (CIRAD, IRD, and JIRCAS) are expected to exceed USD 20 million. 
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Justification 

Importance of rice and challenges  

Staple food of the world’s poor. Rice is the most important food crop of the developing 
world and the staple food of more than half of the world’s population, many of whom are also 
extremely vulnerable to high rice prices. In developing countries alone, more than 3.3 billion 
people depend on rice for more than 20% of their calories. One fifth of the world’s population, 
more than 1 billion people, depends on rice cultivation for livelihoods. Harvested from 158 million 
hectares annually, rice has twice the value of production in the developing world of any other 
food crop: more than $150 billion per year. Nearly 560 million people living on less than US$1.25 
(purchasing power parity [PPP]) per day are in rice-producing areas, far more than for any other 
crop (Fig. 1).   
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Fig. 1. Number of people below the $1.25 per day (purchasing power parity) poverty line who live in 
areas dominated by different crops (2005 data). Numbers are based on areas more than 10% 
covered by the dominant crop. Some areas have more than one dominant crop and thus overlap.  

Asia, where about 90% of rice is grown, has more than 200 million rice farms, most of 
which are smaller than 1 hectare. Rice is the staple food for most of the poor in Asia, where 
poverty remains staggering, particularly in South Asia (Fig. 1). For the extreme poor (less than 
$1.25/day), rice accounts for nearly half of their food expenditures and a fifth of total household 
expenditures, on average. This group alone annually spends the equivalent of $62 billion (PPP) 
for rice.  

In Africa, rice is the fastest growing food staple. The gap between demand and supply in 
sub-Saharan Africa, where rice is grown and eaten in 38 countries, reached 10 million tons of 
milled rice in 2008, costing the region an estimated $3.6 billion for imports. Rice is also one of 
the most important and fastest growing staple foods in Latin America, especially among urban 
consumers and particularly the poor. Like Africa, the region is a net importer of rice, with a 
projected annual deficit of 4 million tons by 2015.  
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Over most of the developing world, rice availability is equated with food security and 
closely connected to political stability. Changes in rice availability, and hence price, have caused 
social unrest in several countries, most recently during the food crisis of 2008. The World Bank 
estimated that an additional 100 million people were pushed into poverty as a result of that 
crisis.    

Unique production systems. Rice production systems are unique and the longevity of 
rice farming speaks for itself. Irrigated lowland rice, which makes up three-quarters of the world 
rice supply, is the only crop that can be grown continuously without the need for rotation and can 
produce up to three harvests a year—literally for centuries, on the same plot of land. Farmers 
also grow rice in rainfed lowlands, uplands, mangroves, and deepwater areas.   

Rice remains productive in environments where most other crops would fail. In irrigated 
and rainfed lowland systems, rice is grown in anaerobic (flooded) soil, which is disturbed after 
each crop; fields are periodically submerged and the soil softened. The aquatic phase reduces 
soil acidity and improves nutrient availability, and biological nitrogen fixation; it brings with it a 
host of arthropods, snails, and frogs and other beneficial fauna and flora in cycles that have their 
origins millennia ago. Fish and ducks can be raised in the fields. Apart from these provisioning 
ecosystem services are also regulatory services: flood buffering and trapping of sediments and 
nutrients, and moderation of air temperature; supporting services: irrigated fields are “human-
made wetlands” that support a rich biodiversity; and cultural services: many ancient communities 
were founded around rice irrigation areas where rice remains an important cultural icon.   

Whichever way rice is viewed—quantity, productivity, value of production, number of 
farmers, number of consumers, affordability to the poor, or dietary importance—it will remain the 
dominant feature of the nutritional and agricultural landscape of many developed and developing 
countries far into the foreseeable future.   

The importance of rice to the overall sense of well-being for most rice consumers cannot 
be ignored. And, the phrase “rice is life” is not to be taken lightly because the grain figures in 
many creation beliefs across Asia and is deeply embedded in social practices and customs. 
Thus, rice shortages affect society far beyond the cold statistics that price, caloric intake, yield 
growth rates, and international trade suggest. Any significant disruptions of rice supplies can and 
do have far-reaching social and political ramifications.   

Major problems affecting future rice production. A variety of factors, from falling yield 
growth to climate change, threaten future rice production.   

Declining yields and less land, water, and labor. Yield growth has fallen, partially as a 
result of the decline in investment in productivity research since the early 1990s, from 2.2% 
during 1970-90 to less than 0.8% in the 1990s and 2000s. Rice area in the major production 
countries has been decreasing because of the conversion of land for other purposes. Fewer 
hands are available for farming as young people prefer to look for jobs outside the agricultural 
sector. Although there is still scope for expansion of rice area in the three regions, conservation 
of natural ecosystems must remain a high priority. Increasing rice yields on existing land must 
remain the primary strategy for increasing production. Particularly for African and South 
American farmers, another challenge will be to make greater use of largely unused lowlands 
while preserving their ecosystem services and taking the pressure off of fragile upland systems.   

Effects of economic growth. Rapid economic growth in large countries, such as China 
and India, has heightened demand for cereals, both for consumption and for livestock 
production, and this has pushed up the price of cereals in general. Economic growth is often 
accompanied by diversification of food demand, which creates opportunities for diversification of 
rice-based systems to include higher-value crops and livestock, but also reduces the amount of 
land available for rice. The rice-related tensions that developing countries face are growing more 
complex as their economies grow: between poor rice farmers and poor consumers, between 
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small-scale and large-scale rice-based farms, between rice and more lucrative/cash crops, 
between edible crops and biofuels, between crops and other land uses, and between crops and 
other water uses.   

Pressure on land use. As a consequence of economic growth, current rice cultivation 
areas are likely to be lost to urban expansion, land conversion to biofuels, and diversification into 
other agricultural products. This all means that sufficient production to meet growing future 
demand will have to come from smaller and smaller areas, particularly if diversification is to be 
possible while keeping rice prices affordable to poor consumers. In turn, this adds urgency to the 
need to improve productivity.   

Climate change. Global climate change has potentially grave consequences for rice 
production and, consequently, global food security. Land-use systems in most developing 
countries are highly vulnerable to climate change and have little capacity to cope with its 
impacts. Conditions for rice farming will deteriorate in many areas, through water shortages, low 
water quality, thermal stress, sea-level rise, floods, and more intense tropical cyclones. An 
International Food Policy Research Institute (IFPRI) study forecasts a 15% decrease in irrigated 
rice yields in developing countries and a 12% increase in rice price as a result of climate change 
by 2050. Moreover, flooded intensively managed rice systems release large amounts of 
methane, but also sequester carbon in soil organic matter, whereas more diversified rice-based 
cropping systems release less methane, but more nitrous oxide and carbon dioxide. Africa is 
expected to be very vulnerable to erratic weather patterns arising from climate change, but most 
disconcerting is that more than half of the growth in Asian rice production over the past decades 
came from the “delta countries,” such as Vietnam and Bangladesh—precisely the countries most 
vulnerable to sea-level rise and climatic extremes. Many unique ecosystem services in wetland 
rice culture are now under threat from increasing water scarcity, further aggravated by climate 
change. What will change in these systems if farmers diversify cropping or switch to “aerobic” 
water management? Will these systems be resilient and productive enough over the longer 
term? What will be the sustainable rice-based cropping systems and crop management 
practices of the future?    

Global and regional rice demand growth and challenges. Global rice consumption 
remains strong, driven by both population and economic growth in many Asian and African 
countries. This is particularly true for most countries in sub-Saharan Africa, where high 
population growth with changing consumer preferences is causing rapid expansion in rice 
consumption. In the future, the rising standard of living in the low- and middle-income countries 
is likely to put more pressure on rice.  

Based on population projections from the United Nations and income projections from 
the Food and Agricultural Policy Research Institute (FAPRI), global rice demand is expected to 
rise from 439 million tons (milled rice) in 2010 to 496 million tons in 2020 and further increase to 
553 million tons in 2035 (Fig. 2). This is an overall increase of 26% in the next 25 years, but the 
rate of growth will decline from 13% for the first 10 years to 11% in the next 15 years as 
population growth drops and people diversify from rice to other foods. Among the various rice-
consuming regions, Asian rice consumption is projected to account for 67% of the total increase, 
rising from 388 million tons in 2010 to 465 million tons in 2035. In addition, 30 million tons more 
rice will be needed by Africa, an increase of 130% from 2010 rice consumption. In the Americas, 
total rice consumption is projected to rise by 24% over the next 25 years.   
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Fig. 2. Global rice production increases needed to meet demand by 2035.  

With further area expansion unlikely, global rice yields must rise much faster than in the 
recent past if world market prices are to be stabilized at affordable levels for the billions of 
consumers (Fig. 3). Globally, farmers need to produce at least 8–10 million tons more paddy rice 
each year—an annual increase of 1.2–1.5% over the coming decade, equivalent to an average 
yield increase of more than 0.6 tons per hectare during the next decade.  

Over the longer run, global rice consumption growth is expected to slow down but yields 
will have to continue to grow faster than at present because of pressure on rice lands in the 
developing world from urbanization, climate change, and competition from other, high-value 
agriculture. An estimated rice yield growth of 1.0–1.2% annually beyond 2020 will be needed to 
feed the still-growing world and keep prices affordable. 

Reliance on additional rice area to feed the poor is bound to fail, given incessantly 
growing populations in the developing world together with a general decline in rice lands in Asia, 
the major rice-producing region. Thus, there is a compelling need to develop new rice 
technologies worldwide that will maintain or increase productivity sustainably on existing and 
newly developed rice land, and that are climate-resilient.   

Constraints to increasing rice production are largely of a nature that spans borders. 
CGIAR centers, national systems, advanced research institutes, and the private sector have 
been making uneven and fragmented progress in overcoming these constraints. Fragmentation 
also describes the components—research, production, and marketing—of the rice sector itself 
and results in unfocused research, production losses, and market distortions. Little wonder that 
coherent and comprehensive policies to manage the sector are frequently absent at all levels. 
Global problems need global solutions, but they must be flexible enough to meet local needs.  

Hence, a global effort to increase rice production will require not only new tools; it must 
also change the practices and mindsets of millions of farmers to accept the challenges in their 
fields. And, while more than enough commonalities underpin a global program, some needs, 
opportunities, and priorities differ, as seen above, in the different regions.  

However, the adoption of rice technologies and approaches may be stalled if the policy 
environment is unfavorable. Harmonized and enabling rice-related legislation worldwide will be 
essential if farmers and other rice-sector stakeholders are to take advantage of new and 
improved production systems adapted to climate change. 
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Fig. 3. What the world needs to keep rice prices affordable at around $300 per ton (red columns 
and lines: current rice production and yield growth rates, respectively; blue columns and lines: 
yield and production growth required to stabilize rice prices at $300 per ton). Simulation was done 
using the Arkansas global rice model.  

Finally, knowledge of such production systems must reach the many, especially poor, 
producers. This will require increased numbers of knowledgeable extension personnel and 
information sources to keep them informed. And, because women play large and crucial but 
often unrecognized roles across the sector, extra efforts are needed to ensure they have the 
same opportunity as men to access new technologies.  

What accelerated international rice research can contribute   

Evidence of past impact. Rice research is the single largest documented source of 
agricultural research benefits in the developing world. Documented annual economic benefits 
from rice productivity-enhancing research exceed $19.5 billion.1 By the late 1990s, Asian annual 
gains from the adoption of modern varieties of rice from IRRI, largely through the national 
systems, were $10.8 billion, nearly 150 times the combined annual investment in rice research 
by IRRI and national systems. This research has also prevented 13 million hectares of natural 
ecosystems from being brought under cultivation, with attendant environmental benefits. 
Moreover, rice research is the source of roughly half of all documented benefits from the CGIAR 
system, even though it has usually received less than 10% of CGIAR expenditures. As the 
agricultural product associated with the largest proportion of the income, expenditures, and food 

                                                

 

1 Sum of Asian estimates adjusted to 2010 prices from Evenson RE, Gollin D, editors. 2003. Crop Variety 
Improvement and Its Effect on Productivity: The Impact of International Agricultural Research (CAB International, 
Wallingford, UK) and Latin American estimates from Sanint LR, Wood S. 1998. Impact of rice research in Latin 
America and the Caribbean during the past three decades. In: Pingali P, Hossain M, editors. Impact of rice research, 
proceedings of an international conference, 3-5 June 1996, Bangkok, Thailand. p 405-428. Bangkok, Thailand 
Development Research Institute and International Rice Research Institute. 
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intake of poor populations, rice must be a core focus of agricultural research for poverty 
reduction and food security. The NERICA varieties developed by AfricaRice and partners have 
gained rapid ground across the African continent in both upland (conservative estimates put the 
area under NERICA upland varieties at 300,000 ha since their first release in 2001) and rainfed 
lowland conditions with clear positive effects on farmers’ livelihoods.   

Potential future impact of a global rice research partnership. As an example, an 
assessment of the potential impact of GRiSP-spearheaded technologies and practices in South 
Asia shows that a 27% net increase in rice production over the next 25 years, in addition to other 
sources of yield growth, can be reasonably expected in the region (Box 1). Of course, getting 
those technologies adapted to local contexts and into farmers’ fields depends on much more 
than the GRiSP alone; regional and national investments, especially in adaptive research and 
extension, will be needed. However, based on modest assumptions specific GRiSP efforts are 
directly attributable for a 12% net rice production increase over the period in this subregion.   

A global assessment of the impact on poverty and hunger attributable to GRiSP was 
made using a lower global production increase, 8.5%—equivalent to an average of 15 additional 
kilograms per hectare per year additional yield growth over the period. This would result in a 10–
23% rice price reduction in Asian countries and 7–10% reduction in major Latin American and 
African markets. These price reductions would have huge poverty reduction effects in Asia, 
which contains 70% of the word’s poor and where rice is the largest item of expenditure for poor 
households, as shown in the following (details are given in Appendix  1):  

 

Expenditures on rice by those under the $1.25 (PPP) poverty line would decline by PPP 
$9.5 billion annually in Asia (holding consumption constant). 

 

Counting those reductions as income gains means that 133 million Asian people would 
be lifted above the $1.25 poverty line, reducing the number of poor by 15%. 

 

As a result of increased availability and reduced prices, 107 million undernourished 
Asians would reach caloric sufficiency, reducing hunger by 20%. 

 

3 million hectares less land would be used for rice (1.5 million hectares of averted 
expansion plus 1.5 million hectares of reduced area), reducing pressure on natural 
ecosystems.   

These are impressive numbers, considering that they arise from an aggregate global 25-
year investment of $3 billion, or $23 per person lifted above the poverty line. Very few other 
development investments have similar efficacy in poverty eradication. Large benefits to the poor 
can also be expected in Africa and Latin America. To achieve this, GRiSP will include systematic 
strategic foresight and impact assessment research (see theme 5).  

Other analyses have shown that productivity-enhancing research on rice is the largest 
expected source of future impact for the poor among focal crops for agricultural research. For 
example, analysts in the World Bank’s Development Research Group have found that, 
comparing a common rate of productivity growth across commodities, productivity growth for rice 
has more than double the global poverty reduction potential of any other agricultural product.2 

Similarly, in the Global Conference on Agricultural Research for Development (GCARD) 
subregional analysis for Southeast Asia,3 productivity enhancement for rice was found to have 
nearly as much poverty reduction potential as all other agricultural products combined. 

                                                

 

2 Ivanic M, Martin W. 2010. Promoting global agricultural growth and poverty reduction. Conference of the 
Australian Agricultural and Resource Economics Society, Adelaide, Australia, 10-12 February 2010. 
3 Raitzer DA, Roseboom J, Maredia MK, Huelgas Z, Ferino MI. 2009. Prioritizing the agricultural research agenda 
for Southeast Asia: refocusing investments to benefit the poor. Southeast Asia Subregional Review for the 
APAARI/ADB/GCARD Asia Pacific Consultation on Agricultural Research for Development 
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Box 1. Expected GRiSP impacts in South Asia. 
As an initial priority assessment effort, a set of yield loss parameters was compiled for rainfed and 
irrigated environments of South Asia affected by yield-reducing and yield-limiting. For each constraint, 
one or more research product solutions have been identified, along with the expected portion of the 
losses to be averted in the affected areas and on-farm costs associated with adoption. In addition, 
possibilities to improve yield potential through inbred, hybrid, and C4 rice were estimated. Adoption has 
been projected for 2011-35 on the basis of assumptions reflecting research product availability, nature 
of the technology, target environment, and historical patterns of technology diffusion            

This analysis shows that aggregate discounted gross annual research benefits for the subregion 
would reach $4.3 billion by 2035, largely as a result of a $40 million annual investment in the GRiSP for 
South Asia, as well as complementary efforts and investments by national and local partners. Figure 4 
provides a breakdown over time by constraint and opportunity addressed. As a result of this increased 
productivity, there is a 27% increase in net rice production by 2035.            

A conservative estimate of GRiSP’s specific contributions to the development and dissemination 
efforts by others was calculated as the difference between gross annual research benefit flows and 
scenarios in which those flows are delayed by 5 years in irrigated environments and by 8 years in 
rainfed environments. This shows that $26.2 billion of discounted attributable benefits would be 
generated by $1.04 billion in investment, with a benefit-cost ratio of 25.2:1 and an internal rate of return 
of 77.0%. Productivity growth specifically attributable to GRiSP would be 12.3% by the end of the period 
under these assumptions. Additional details are given in Appendix 1.  
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Fig. 4. Gross annual research benefits expected over time from the adoption of GRiSP-developed 
technologies to address constraints and raise yield potential in South Asia. 

  

New opportunities and solutions. Nearly all rice farmers worldwide depend on rice 
varieties that have been improved by scientific breeding since the Green Revolution. Rice 
breeding is a slow process, but new technologies have cut the time needed to test and validate 
new varieties by about 30%, and this trend is likely to continue to reduce the time from trait 
identification to varietal transfer.   

Scientific advances in genomics and marker-assisted breeding mean that genebank 
materials can be explored on a large scale to identify and embed the genes responsible for ever 
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more complicated target traits. Transgenic technologies offer the potential to engineer new 
plants that were previously unthinkable, such as rice using a new photosynthetic pathway. 
Meanwhile, improvements in sensors, processing, communications, and possibly 
nanotechnology offer the potential to revolutionize how field experiments are conducted, and 
can enable a precision-agriculture revolution in input-use efficiencies. New information and 
communication technologies have made the time ripe for maximum exploitation of the 
economies of scale possible in rice research. 

A global rice program would greatly boost the ability of national partners to increase 
farmers’ yields and crop value and to do so much more quickly, by making possible far more 
rapid advances than previously possible in gene discovery, providing new germplasm and 
improved management technologies, and backing by global information, advisory, and delivery 
mechanisms. 

Specific advantages of a global research effort include 

 

an interdisciplinary approach to global rice research and development from genes to 
policies and across the value chain to address critical regional development challenges; 

 

more room for joint discovery research that can lead to future new impact; 

 

greater ability to align CGIAR research with that of other major players working on rice, 
involving strong national research systems and related international research 
organizations, such as CIRAD, IRD, and JIRCAS, that constitute a powerful voice to 
influence global rice policies; 

 

more synergy through common research themes, thus avoiding duplication and 
redundancy; streamlining of center research by allowing centers to reliably shift 
components to partners for which they, individually, do not have the critical mass; 

 

more efficient flow of information, communications, and cross-learning from the 
experiences of different geographical regions;  

 

a unified global rice platform with a greater potential to influence global funding for rice 
research;  

 

a single line of reporting to donors, resulting in greater visibility and ease of monitoring and 
evaluation; and 

 

clear focus on an area of research with extremely high impact potential and a documented 
record of benefits.  

The proposed partnership program herein intends to make use of such opportunities and 
advantages. The time for fragmented, uncoordinated efforts to increase world rice production 
has passed. Rice production, an absolute necessity—nutritionally, economically, and culturally—
for a large proportion of the world’s population, faces shortfalls in the future that could cause a 
major calamity on a global scale by increasing widespread hunger, poverty, and social unrest. 
The efforts of the many research, development, and extension organizations that are attempting 
to redress this situation are critical but insufficient.   

Fortunately, advances in science, technology, and communications in very recent years 
have opened up new opportunities to speed up rice production growth to the needed extent by 
enabling radical improvements in the way rice farming is carried out and in the rice plant itself. 
To use these opportunities effectively, the efforts of the organizations involved around the world 
can and must be combined and their full force directed at overcoming the projected production 
shortfalls. In the following, a Global Rice Science Partnership that takes full advantage of new 
scientific, technological, and communication advances, primarily for the benefit of poor rice 
producers and consumers, is described. The partnership combines, makes more efficient, and 
sharpens the focus of the large existing regional and national investments in research toward 
agricultural development.   
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 Vision of success  

The Global Rice Science Partnership (GRiSP), led by IRRI, AfricaRice, and CIAT in 
collaboration with CIRAD, IRD, JIRCAS and more than 450 partners worldwide, is proposed as a 
CGIAR Mega Program to answer a specific pressing need: to increase the production, value, 
and quality of rice and rice products worldwide, while ensuring a healthy rice production 
environment for future generations.    

GRiSP’s mission, in accordance with that of the CGIAR, is to reduce poverty and hunger, 
improve human health and nutrition, and enhance ecosystem resilience through high-quality 
international rice research, partnership, and leadership.   

The partnership’s vision of success reflects the three CGIAR system-level outcomes:  

Lifting productivity and reducing poverty. By 2035, global average rice yield will have 
risen by at least 60 kilograms of paddy rice per hectare per year during 2010-35, through 
increased productivity of the world’s rice land. At least 30% of this increase is directly attributable 
to faster availability of better technologies, production methods, and policies as a result of the 
GRiSP. Rice prices paid by the urban and rural poor will be at least 15% lower in 2035 than 
without investing in GRiSP, saving PPP $11 billion in annual expenditures by those under the 
$1.25 per day poverty line, and lifting at least 145 million people above that poverty line. Africa, 
where demand growth is highest, will be able to feed itself in terms of rice production and to 
export surplus African-produced rice to non-rice-producing countries outside the continent. 

Adoption rates of the latest input-efficient, stress-tolerant, higher-yielding, and enhanced-
quality rice varieties will have accelerated, and a revolutionary rice with a new photosynthetic 
pathway is receiving an enthusiastic response from farmers. Rice will have become a much 
better engine for economic growth and employment, through better integration of rice 
production, processing, and marketing, thus significantly reducing rural poverty and enhancing 
livelihoods, particularly in sub-Saharan Africa and South Asia.  

Hunger reduction and improved nutrition. By 2035, the world will be capable of 
producing an additional 170 million tons of paddy rice more than in 2010, matching the projected 
total demand of around 830 million tons of paddy. As a result of GRiSP’s contributions to 
increased supplies and reduced rice prices, at least 100 million undernourished people, a 
majority of whom are women and children, will reach caloric sufficiency, reducing hunger by 
more than 20% in target regions. A significant proportion of world rice production will better meet 
local food preferences. Nutritional enhancement will save millions of disability-adjusted life 
years, formerly lost because of vitamin A, iron, and zinc micronutrient deficiencies.   

Contribution to sustainability and resource efficiency. The vast majority of the 
genetic diversity of rice species will have been collected, preserved, and characterized, and 
genomes of the world’s key collections of rice genetic resources will be available to all. Rice-
based cropping systems will be sustainable and operate with greater farming efficiency, while 
maintaining ecosystem services. These systems will have essentially been climate-proofed, 
showing resilience to climatic extremes and gradual change in the world’s climate. Water, 
nitrogen, and labor efficiencies in rice systems will be improved by at least 30% in key high-input 
rice-growing areas of Africa, Asia, and Latin America, saving at least 4 million tons of nitrogen 
fertilizer annually and 12 billion cubic meters of irrigation water—equivalent to nearly 5 million 
Olympic-sized swimming pools—annually by 2035.  
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In Asia, increased productivity will save 3 million hectares of land by averting 1.5 million 
hectares of rice area expansion and returning another 1.5 million hectares from rice to natural 
ecosystems or other productive purposes. In Africa, enhanced rice yields in mixed cropping 
systems under rainfed upland conditions will have stabilized or even reduced the use of fragile 
uplands for slash-and-burn agriculture for annual crops. More effective water-control measures 
and ecological intensification and diversification options will have led to a sustainable expansion 
of rice-based cropping in both rainfed lowland and irrigated areas, greatly contributing also to 
self-sufficiency of the African continent in rice production.  

A new generation of rice professionals, at least 30% of them women, will have been 
trained to be capable of leading the development of the world’s rice sector. Capacity-building 
efforts will also have greatly enlarged the numbers of extension personnel who effectively 
engage female farmers to extend appropriate practices for increasing rice productivity and 
production sustainably. Public-private partnerships will have become a key component of rice 
sector development by both contributing to stable funding for rice research and providing a 
multitude of improved and self-sustained technology delivery channels for continued growth.   

Objectives  

GRiSP has three objectives, aligned with the CGIAR strategic objectives (food for people, 
environment for people, and policy for people). These objectives will be achieved through a set 
of six interconnected research and development themes.  

Objective 1: Increase rice productivity and value for the poor in the context of a changing 
climate through accelerated demand-driven development of improved varieties and other 
technologies along the value chain (addressed through themes 1, 2, 3, 4, and 6).   

Objective 2: To foster more sustainable rice-based production systems that use natural 
resources more efficiently, are adapted to climate change and ecologically resilient, and have 
reduced environmental externalities (addressed through themes 3, 4, and 6).   

Objective 3: To improve the efficiency and equity of the rice sector through better and more 
accessible information, improved agricultural development and research policies, and 
strengthened delivery mechanisms (addressed through themes 5 and 6).  

In pursuing the objectives, the focus will be on poverty reduction and the livelihoods of 
poor farmers; gender issues will be fully explored in all objectives; and capacity building in rice 
science and extension will be emphasized to ensure adequate skilled personnel for future rice 
development. The six themes are described below in the section on Program Design.  

.   
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Program Design  

The Road to GRiSP  

Discussions on aligning the rice research agendas of CGIAR centers began in late 2006. At that 
time, and despite existing collaboration in some areas, the research programs of IRRI, 
AfricaRice, and CIAT had no joint strategic plan. Likewise, although each center had 
partnerships with many international, regional, and national research and extension institutions, 
no formal mechanism existed for a better alignment of the regional and global rice research 
agendas. Hence, thinking evolved toward forming a Global Rice Science Partnership, GRiSP, so 
as to combine expertise, avoid duplication and the lack of a critical mass, and thus enable 
economies of scale and cross-learning. 

Since early 2007, numerous consultations and meetings have taken place and feedback 
has been collected from many organizations involved in rice research worldwide on the overall 
vision and strategy for GRiSP (Appendix 2). A key first step in creating such a new umbrella was 
taken with the launching in December 2008 of the joint IRRI-AfricaRice Eastern and Southern 
Africa Rice Program (ESARP). In response to the emerging discussions on creating new Mega 
Programs for the CGIAR, a first draft of an embryonic GRiSP was developed in May 2009. 
During the remainder of 2009, the concept was discussed widely with major regional bodies and 
research partners, who provided strong endorsement as well as important feedback. In January 
2010, a GRiSP vision and strategy document, outlining the proposed future joint research 
agenda of IRRI, AfricaRice, and CIAT, was drafted and circulated widely among many partners 
and interested organizations. Further discussions were held with key partners during the Africa 
Rice Congress and during GCARD in March 2010.  

The GRiSP is an umbrella mechanism that seeks to align strategic partners toward a 
harmonized global rice research strategy, including strong national systems that wish to seek 
opportunities to contribute more at the international level. To that end, further consultations will 
be held in the second half of 2010 with more partners, including CAAS (China), ICAR (India), 
and EMBRAPA (Brazil).  

GRiSP is also more than a “rice program”—it aims to develop integrated solutions for a 
wide range of cropping systems that include rice, but often also other crops and commodities. 
Through cross-cutting projects in different regions of the world, GRiSP will be linked with other 
Mega Programs that focus on a wide range of commodities, production systems, and health and 
environmental issues, but that often also include rice.   

Research strategy and themes    

Product-oriented research and development approach. GRiSP is a global, demand-
driven gene-to-market program that will develop increasingly more productive and sustainable 
climate-resilient cropping systems, including improved value chains, and support for large-scale 
dissemination to farmers through partnering with the public and private sector and civil society 
organizations (CSOs). GRiSP now incorporates the rice research and development portfolios of 
IRRI, AfricaRice, and CIAT, as well as major parts of those of CIRAD, IRD, and JIRCAS. 
Together with more than 450 research and development partners worldwide, these institutions 
will implement an efficient global rice research program that follows an outcome-driven 
innovation approach.  

Production systems and value chains will form the overarching organizing principle of the 
partnership. Research in GRiSP is based on a clear understanding of regional and subregional 
development challenges, farmers’ needs, and thus priorities for research. GRiSP will have an 
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initial 10-year (2011 to 2020) evidence-based strategic plan and road map. Research will use an 
interdisciplinary approach based on understanding of the different environments, management 
systems, and socioeconomic market segments targeted. On the one hand, this will need a broad 
range of scientific, or upstream, partners to seek out innovations and, on the other hand, many 
partnerships at the grass-roots level for both dissemination and feedback. The result will be 
accelerated development of international public goods across the entire rice sector.  

Based on these considerations, and for efficient management of demand-driven R&D 
processes in a global and regional context, GRiSP will be implemented through 

 

six global R&D themes; 

 

an initial set of 32 global and regional R&D product lines (typically 3–8 product lines 
per theme), that is, families of products or deliverables that provide global or regional 
solutions for next, intermediate, and final users, based on understanding of the 
regional, subregional, and even local needs and impact pathways; 

 

produced-oriented, interdisciplinary activities carried out with partners to develop 
innovative products and facilitate their uptake; products can be global or regional in 
their targeted usage, but they must be based on evidence for large impact potential; 
and 

 

milestones that provide measurable targets for each product and its uptake. 
At the core of this approach lies a thorough understanding of the specific target environments for 
each product, in terms of both socioeconomic and biophysical factors that drive what farmers, 
agri-businesses, small entrepreneurs, consumers and many other actors in the value chain need 
from research. Overviews of the six GRiSP themes are provided in Appendix 3. The product 
lines and logical frameworks (products, milestones, outcomes, lead centers, partners) are 
described in the supplementary GRiSP document on product profiles.   

Theme 1: Harnessing genetic diversity to chart new productivity, quality, and 
health horizons. This research aims to uncover new traits in the rice genome—particularly traits 
related to water stress, because water is the main concern for future rice-cropping systems—
and make them available to breeding programs worldwide. The research will fully tap the rice 
gene pool and will involve large-scale genotyping and phenotyping of the world’s rice genetic 
resources, which will require the combined efforts of many partner laboratories across the globe. 
In support of this objective, special attention will be given to ex situ conservation of rice 
germplasm with a view to conserving the biodiversity of rice species and varieties, an issue that 
is becoming increasingly more important in the light of climate change, as well as to broaden the 
available gene pool for trait discovery. Theme 1 will also address two blue-sky research areas 
with very large long-term impact potential: re-engineering photosynthesis in rice to create a C4-
rice and developing rice with the capability to fix nitrogen from the air.   

Theme 2: Accelerating the development, delivery, and adoption of improved rice 
germplasm. Theme 2 uses the products of Theme 1 in international and regional breeding 
programs to speed up the development and delivery of improved and climate-resilient 
germplasm. The aim is to transform public-sector breeding programs to become better targeted 
to the demands of different stakeholders—farmers, consumers, processors, and the marketing 
sector—but also better serve the needs of private-sector breeding programs that use germplasm 
from GRiSP. The breeding programs will focus on using traits for improving yield, tolerance of 
abiotic and biotic stresses, grain quality, and adaptation to future cropping systems, particularly 
conservation agriculture and water-saving irrigation. New efforts will be made to increase rice 
yield potential. Adapting rice to climatic extremes and climate change and support for hybrid rice 
development will be major endeavors. Healthier rice, enriched with pro-vitamin A, Zn, or iron, will 
become a reality in the attempt to overcome nutritional deficiencies among the poorest of the 
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poor. New regional breeding task forces, supported by precision-breeding informatics tools, 
biotechnology applications, and testing networks, will enable faster progress in genetic 
enhancement.   

Theme 3: Increasing the productivity, sustainability, and resilience of rice-based 
production systems. Theme 3 sits at the core of GRiSP because advances in rice production 
and optimizing the environmental footprint of rice will require integrated solutions of managing 
production systems. Hence, Theme 3 provides feedback to and uses the new varieties from 
Theme 2 to develop and extend rapidly to farmers improved management technologies that 
make rice systems more energy-efficient, more profitable, more sustainable, and more resilient 
to stresses. Rice ecosystem services and greenhouse gas emissions from rice and their fate 
under different future scenarios will be examined with a view to finding the right balance 
between productivity growth and environmental impact. New science concepts and technologies 
to reduce the gap between actual and potential yields through improved agronomic practices will 
be explored, including decision-support tools to help both farmers and scientists maximize crop 
yields. In Africa, small-scale mechanization techniques will be developed to address the 
widespread “lack of energy” in areas with limited labor availability. Lessons from a recent 
“agronomic revolution” in Latin America will be transferred to other regions. Theme 3 addresses 
all these matters through linking basic research on designing future production systems (new 
experimental platforms) with participatory adaptive research conducted in research stations and 
farmers’ fields worldwide, involving numerous public, CSO, and private-sector partners at the 
regional to local level.  

Theme 4: Extracting more value from rice harvests through improved processing 
and market systems and new products. This theme builds on and provides feedback to 
Themes 2 and 3 by investigating ways to increase harvest value and developing mechanisms to 
support and harmonize the activities of producers, processors, and marketers, while ensuring 
equitable benefits for poor farmers. Marketing and market information systems using modern 
communication methods will be developed to allow farmers to maximize their economic yields 
from rice. New ways will be investigated to prevent postharvest losses of grain, which may add 
up to a third more marketed rice. Novel products may include rice varieties that cook faster, 
exploring the genetic diversity for specialty rice and value chains for it, and the use of rice straw 
and husks for small-scale bioenergy generation or other products. Theme 4 is an area of 
relatively small investment at present, but one that is expected to grow in GRiSP over time. 
Adding more value and linking production-oriented research in Themes 2 and 3 to whole value 
chains is seen as crucial for rural economic development in many parts of Asia and Africa.   

Theme 5: Fostering improved policies and technology targeting to enable 
improved rice production and marketing. Theme 5 provides important feedback to all other 
themes in GRiSP by helping to clearly understand the needs of farmers and other actors, 
particularly women. Social scientists and agricultural economists will work side by side with 
agronomists, breeders, pest management specialists, or engineers in order to not only 
understand current constraints that poor farmers face but also provide clear guidance on 
research priorities for now and the future. Theme 5 also aims to influence policymakers and 
other decision makers with knowledge derived from GRiSP and other sources. There are two 
thrusts. The first consists of new approaches for easy access to rice data for all sector 
participants, through an information gateway that will also include decision-support tools, 
linkages with output and input markets, and local communication sources. The second thrust is 
to use this information to foster harmonization of key rice policies, such as those related to value 
chains, varietal release, seed legislation, micronutrients, pesticide use, and legislation on pricing 
and water use. 



 

17 

Theme 6: Supporting the growth of the global rice sector. Theme 6 brings together 
the emerging new technologies and knowledge resulting from activities in the other themes with 
large-scale regional and national investments in order to reach the desired production and food 
security outcomes. Although international agricultural research centers cannot play a major role 
themselves in outscaling new technologies to millions of farmers, they can make significant 
contributions to supporting the growth of the rice sector through (1) a technical and human 
resource base to enable a far better interface between GRiSP products and the regional, 
national, and within-country investment programs for food security; (2) catalyzing and initially 
also facilitating public-/private-sector partnerships for delivery that involve multiple sectors at the 
subnational level; (3) supporting extension capacity building to provide a cadre of more 
agronomically competent extension personnel who can work in a responsive manner with a 
range of client farmers and extension and research organizations; and (4) providing coherent, 
up-to-date knowledge in a format that is most useful for extension specialists and farmers.    

Figure 5 illustrates the R&D approach in GRiSP, using the product line (2.4) on high-
yielding irrigated rice varieties as an example. This product line includes four key products: 
2.4.1—a new generation of high-yielding inbreds for Asia; 2.4.2—rice varieties for direct seeding 
and conservation agriculture; 2.4.3—aerobic rice for water-short areas; and 2.4.4—irrigated rice 
varieties for Africa. The main breeding work on the key products of this product line is conducted 
through regional breeding programs that involve many partners, including some from the private 
sector. Theme 1 provides critical genetic innovations to these breeding programs. Feedback 
from GRiSP Themes 3, 4, 5, and 6 is the key driver for designing the breeding programs so as to 
meet the demand of farmers, processors, and consumers in the target environments and 
markets. In practice, this means that breeders are never just breeders, but they work closely with 
soil scientists, physiologists, agronomists, nutritionists, plant pathologists, entomologists, social 
scientists, and many others, in a production systems and market context. Breeding will thus 
increasingly be done in specific market segments and changing production environments. The 
interaction with the other themes is established through projects and networks that cut across 
several GRiSP themes, bringing the different activities and partners together on the ground.    
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Fig. 5. Outcome-driven innovation through a product-oriented R&D approach in GRiSP. 
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Another example of how the themes interact is GRiSP’s approach to climate change. 
Addressing the adaptation and mitigation aspects of climate change will involve developing 
climate-change-resilient traits and cropping systems that can be applied widely. Such work will 
bring together different parts of GRiSP and a host of other research, development, and 
extension organizations (Box 2). Projects for this already exist, but more needs to be invested in 
order to tackle climate change in a more powerful manner.   

Box 2. Climate change adaptation and mitigation in rice systems 
GRiSP will take a holistic approach for tackling climatic change issues specific to rice. Adaptation to climatic 

extremes and more gradual climate change is a major goal of developing new stress-tolerant varieties in Themes 1 
and 2. To fully use these new climate-resilient varieties, research on optimizing cropping systems management will be 
carried out in Theme 3, which also addresses management practices for reducing the global warming potential of rice 
fields. We also hope to find new uses for rice byproducts in bioenergy generation and make breakthrough inventions 
that could lead to major energy savings, for example, in cooking rice (Theme 4). Theme 5 will include wide-ranging 
socioeconomic and policy research relevant to climate change. Broad dissemination of adaptation and mitigation 
technologies will be carried out through supporting regional development efforts (Theme 6).  

Climate change research in GRiSP will be carried out through interdisciplinary national or regional projects, 
which seek to provide holistic solutions in the most vulnerable hotspots. For its early success, the rice-specific 
research in GRiSP will require information on the likely extent of change and on the hotspots in much finer geographic 
detail than available now. This information will come from interaction with the CGIAR Mega Program on climate 
change, to which the climate-change-related technologies for rice from GRiSP will in turn contribute. Additionally, 
GRiSP’s comprehensive climate change approach will also provide attractive incentives to some youth to become rice 
scientists, and GRiSP will support them through the rice science leadership program and other capacity-building and 
gender-related activities. 

  

Yet, research in GRiSP cannot be seen as static, too downstream, or purely driven by 
current needs. The proposed products and product lines are seen as a starting point, aiming to 
accelerate R&D pipelines so that impact can be achieved faster, toward reaching the GRiSP 
vision of success. In addition, GRiSP will make significant investments in research for the next 
generation of future rice production systems—the scientific breakthroughs that will be needed 20 
or 30 years from now to ensure food security and enable better environments. Blue-sky research 
will therefore play a significant role in GRiSP, for example, in Theme 1. Priorities will be 
continuously assessed and new opportunities will be aggressively pursued, leading to an 
evolution of the GRiSP R&D portfolio over time.   

Regional priorities. In many Asian countries, rice is the fundamental and generally 
irreplaceable staple, especially of the poor. Declining natural resources currently threaten rice 
production in many parts of South Asia, whereas conditions are relatively better in other parts of 
Asia. In sub-Saharan Africa, rice is an exciting and, in some regions, new convenience food. 
With nearly half of the rice imported, mainly from Asia, big opportunities exist to expand 
production within sub-Saharan Africa, replace costly (notably in currency exchange) imports, and 
help offset malnutrition and poverty—if suitable seed and technologies are available. South Asia 
and sub-Saharan Africa have the highest poverty and malnutrition rates. Producers and 
consumers are better off in Latin America, but all rice-producing regions will have to contribute to 
increasing rice stocks in the future if we are to avert further availability crises. Latin America, with 
its ample land and water resources, may ultimately become transformed into a major exporter of 
rice, thus helping to stabilize the global rice market.  

Investments by themes will thus vary across the different world regions. Regularly 
conducted strategic and impact assessments will guide the prioritization process (see below). 
High priority will be given to the poorest areas of South and Southeast Asia and sub-Saharan 
Africa, where improved varieties and farming technologies are urgently needed to fuel 
production. In regions where most varieties still have a significant yield gap, improved rice 
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farming systems and higher-value products (Themes 3 and 4) should be explored before 
investing more in other constraints and traits. Work in Theme 4 will be largely done in Asia and 
Africa only.   

Responding to the calls for change. Through its overall approach and design, GRiSP 
directly and positively responds to the six criteria for measuring improvements in the CGIAR: (1) 
clear strategic focus; (2) increased research output, outcome, and impact; (3) greater efficiency, 
effectiveness, and relevance; (4) simplicity and clarity of governance; (5) enhanced 
decentralized decision making; and (6) active subsidiarity to capitalize on complementarities of 
the centers.   

GRiSP also responds to numerous recent calls—such as from the World Development 
Report (2008), the G20 Pittsburgh declaration (2009), the International Assessment of 
Agricultural Knowledge, Science, and Technology for Development (IAASTD, 2008), and the first 
Global Conference on Agricultural Research for Development (GCARD, 2010)—for a new era of 
agricultural research and development investment to ensure food security through new, 
sustainable production systems. GRiSP responds to these calls by addressing the global, 
regional, and local needs of poor farmers and consumers of a crop that is central to the 
accomplishment of critical development objectives. It involves partners from many sectors and 
history has shown repeatedly that rice research is indeed research for development. GRiSP is 
emblematic of the kind of change that was envisioned several years ago when the CGIAR 
change process began.  

Capacity building  

Capacity building will be integrated into all six themes of this GRiSP and all research activities 
will include specific capacity-building milestones. Capacity needs to be developed on a 
sustainable basis across all aspects of the rice production sector, both public and private; in 
research, development, and extension; as well as in improvements in processing, marketing, 
and new product development. Needs differ between and among the regions but all have 
common elements, allowing excellent opportunities for economies of scale in the design and 
implementation of courses and materials.  

Research capacity will be developed at PhD and MSc levels through a Global Rice 
Science Scholarship program, producing scientists capable of designing, conducting, and 
reporting on research that addresses farmer needs within national priorities and a global context. 
Research leadership development will be promoted through a Global Rice Science Leadership 
master’s program. The academic programs will be developed regionally and will link the 
international centers with universities. For example, the University of Leuven will be working with 
GRiSP on a new master’s program to develop science leaders to fill the “generation gap” in 
research leaders. Other activities will include short-term courses, internships, on-the-job training, 
and project placement opportunities. Special attention will be given to region-specific needs 
such as the capacity building of research technicians. An innovative science laboratory and 
short-course exposure to rice research and development will be tools to ensure a continual influx 
of high-quality people into careers in rice research.  

The capacity building will link to cross-center initiatives, such as the international 
doctorate school for the plant breeding domain that is being developed by CIRAD. For specific 
skills for careers in plant breeding management, there will be links to the "Semences et plants 
méditerranéens et tropicaux" (SEPMET) program of CIRAD. A specific effort in capacity building 
for rice research and extension will be made in sub-Saharan Africa, where there is a dearth of 
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expertise: in the whole of sub-Saharan Africa, only 250 people are to some extent involved in 
rice research, often without adequate facilities (Box 3).  

Box 3. A new generation of rice scientists for Africa  
Rice research and extension capacity in Africa is very low, with the notable exception of Egypt. No sub-Saharan 
African country hosts a national institute working entirely on rice. In 2008, only 250–275 researchers (15 women) were 
involved to some extent in rice research.  

 
In order to double rice production by 2018, at least 500 rice researchers and 1,000 trained technicians would 

be needed in 12 priority African countries. Nigeria, one of the world’s leading rice importers and with a population 
about twice that of Egypt, had only two rice breeders but would need 88 researchers, including 30 breeders. 

 

GRiSP will combine the capacity-building forces of its partners and develop a truly global strategy for 
increasing the number of skilled personnel, including funds for postgraduate research to motivate and retain trained 
staff. Too often, researchers in Africa are not able to apply what they learned abroad in their home country. Curricula 
at universities and technical schools need to be updated and made more relevant to the realities of the agricultural 
sector in Africa.  

 

Through Theme 6 in GRiSP, capacity building of extension personnel will be undertaken 
through developing, with public- and private-sector partners, certified crop agronomist programs 
and upgrading extension agronomists to lead training of trainers. This will support the agencies, 
public, private, and civil society, that are actively involved in technology diffusion at the farm 
level. These agencies will lead the capacity building of dealers, service providers themselves, 
and grass-roots extensionists.  

In all capacity-building activities, GRiSP will encourage the participation of women by 
requiring that at least 30% of the participants be women. Short-term courses for women 
researchers and development and extension workers will be given by IRRI, AfricaRice, CIAT, 
and their partners to enhance their leadership and technical capacities to apply gender analysis 
in research (strategic and adaptive using participatory approaches). Women farmers’ access to 
knowledge on all aspects of rice production, processing, farm management, and marketing will 
be provided through support for extension capacity building for “Women for women farmers” at 
the grass-roots level and for women farmers and women farm managers/women’s organizations.   

Capacity building will not end with the completion of postgraduate degree study or 
internship or short-course training; the centers will have active links with scholars and extension 
persons in their own country through networks or joint activities.   

Gender strategy  

Women in rice-based farming systems in Asia, Latin America and the Caribbean, and sub-
Saharan Africa play crucial roles as producers/farmers and consumers, farm managers, income 
earners, and processors of small-scale value-adding activities for rice products. They are mainly 
responsible for ensuring household food, health, and nutritional security. Despite these 
important contributions in farming and livelihoods, women have less access than men to 
productive assets, including agricultural inputs, improved seeds, land, credit, agricultural 
extension services, and small equipment/light machinery. Similarly, in the world of national and 
international agricultural research, women continue to be underrepresented and their 
contributions are not fully tapped.   

Many measures are needed if women and men are to become equal beneficiaries of, 
and contributors to, rice-sector development. GRiSP will conduct a gender audit to identify key 
research opportunities for addressing gender concerns and assist with the inclusion of women 
farmers in technology evaluation, adaptation, and dissemination; and strengthen the capacity of 
women as scientists, development and extension workers, and farmers.  
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Gender concerns will be addressed in all GRiSP themes, with greater attention in 
Themes 5 and 6 and through capacity strengthening. Details follow: 

Theme 1. Young women scientists will be given support to pursue their careers in rice 
genetics, molecular breeding, crop physiology, etc., including presenting their papers in 
international scientific forums. 

Theme 2. Men and women farmers will be involved in technology-needs assessment, 
preference analysis, and on-farm evaluation of rice varieties for stress-prone rice environments, 
intensive production systems, and rice varieties enriched with micronutrients—that will directly 
benefit mothers and children.   

Theme 3. Men and women farmers and their communities will become involved in 
technology-needs assessment, adaptation, and on-farm evaluation of integrated cropping 
system innovations for future intensive and low-input rice systems, and they will have knowledge 
on the complementarities and differences in gender roles in crop and management practices 
and the ways farming systems affect them.  

Theme 4. Men’s and women’s groups/associations will be involved in the needs 
assessments, evaluation and dissemination of technologies, and implementation of business 
models to improve rice postharvest practices, and uses of new rice-based products.  

Theme 5. Comparative strategic research will be carried out in the three regions on 
thematic gender issues (factors enabling and constraining the adoption of technologies), 
knowledge on changing gender roles due to broader changes (economic, environmental, 
technological, etc.), consumer preferences and gender-differential impact of technologies, best 
practices for sex-disaggregated data collection, and impact assessment.  

Theme 6. Inclusion of men and women in effective systems for large-scale adoption of 
rice technologies in the three regions. Capacity-building support for extension agencies will 
target 30% women. Small grant funds will be available for gender research and projects with 
positive gender impacts; both will be competitive and open to national, regional, and 
international research and development centers.   

Roles of CGIAR centers and partners   

No rice research program can be effective on its own. Partnerships with organizations along the 
two-way research-development-extension continuum are needed to, for example, use 
comparative strengths in developing science-based innovations, bring scientific findings to 
farmers’ fields, receive feedback on what farmers’ want, and provide funding.   

The three main CGIAR centers GRiSP (IRRI, AfricaRice, CIAT) have solid advantages in 
the upstream areas of rice improvement, and through their ability to conduct upstream and 
downstream research on production systems across borders, in work on principles for more 
productive and sustainable management of rice. They preserve most of the world’s rice genetic 
resources and their collections are already seamlessly integrated with breeding and gene 
discovery programs, leading to new lines and varieties of rice that are international public goods 
and made widely available to the poor. These centers are also experienced in leading strategic 
research across the rice sector. They have built up partnerships and regional networks of rice 
scientists over decades that enable knowledge exchange across countries; in support of this, 
they are also experienced in bringing rice information together and making it widely available. 
Research networks and consortia coordinated by the three centers already weave virtually every 
rice-producing country in the world into a rich partnership fabric. CGIAR centers are viewed as 
“honest brokers” by a wide range of stakeholders, a role that will be important with increasing 
involvement of the private sector and also essential to help move innovations beyond 
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boundaries, so that advances by leading national research and extension systems can become 
global public goods.    

Several other CGIAR centers participating as collaborators in GRiSP projects will bring in 
their expertise too, for example: 

 
IFPRI participates in research on food supply-demand modeling, adoption studies, cereal 
systems in South Asia, aspects related to nutrition and nutritionally enhanced crops, 
value chains, and policy concerns (Themes 2, 3, 4, and 5 in GRiSP). 

 

CIMMYT, ILRI, ICARDA, and ICRISAT participate in research on improving cereal-based 
systems in South Asia (CSISA and other projects), including diversification (maize, 
pulses) and crop-livestock interactions (Themes 3 and 6). 

 

IWMI and IITA participate in the sustainable development of inland valley systems in 
West and Central Africa (IVC). 

 

WorldFish is expected to collaborate with GRiSP in projects (and vice versa) on coastal 
zones and other aquatic systems that involve rice and fish.   

As Figure 6 demonstrates, not counting donors, the three lead CGIAR centers in GRiSP 
already have about 450 active rice research and development partnerships outside the CGIAR 
system that will be further coordinated and focused on the clear objectives and verifiable impacts 
that GRiSP will articulate. Major program partners outside the CGIAR system are 

 

National agricultural research and extension systems (NARES), which are in constant 
contact with CGIAR centers through projects, networks, and consortia. 

 

International agricultural research organizations, such as CIRAD, IRD, and JIRCAS, all 
working in many countries. 

 

Other advanced research institutes with significant investments in rice science, often of 
an academic nature, but with vast scientific resources. 

 

The agricultural donor community, consisting of public bilateral, multilateral, and local, 
national, and multinational private organizations. 

 

Civil society, or nongovernmental, organizations, which are increasingly involved at the 
downstream end of rice production, particularly in cooperatives, and will be essential 
partners for dissemination. International NGOs, such as the World Wildlife Fund and 
Catholic Relief Services, are also involved in more upstream aspects of rice 
development.  

 

Regional economic communities with a major interest in development of the rice sector, 
such as the Economic Community of West African States (ECOWAS). 

 

The private sector, which has long been involved in rice seed development and delivery, 
particularly of hybrid rice, and is broadening its interests to other production aspects. 
Particularly in South Asia, numerous private companies and NGOs are investing heavily 
in new agribusiness for providing farm services and knowledge—seeds and other inputs, 
farm machinery, customized services (crop establishment, harvesting), market 
information, storage, procurement, facilitation of finance, contract farming, and other 
commercial services.   

Many partnerships in GRiSP will be implemented through existing regional networks and 
consortia, which through their Steering Committees composed of a wide range of partners play 
an important role for setting priorities, overseeing GRiSP research, and linking it with national 
systems and investments. Examples for Asia are the Irrigated Rice Research Consortium (IRRC, 
11 countries in Asia; www.irri.org/irrc), the Rice-Wheat Consortium for the Indo-Gangetic Plains 
(RWC, 4 countries in South Asia, including several CGIAR centers, www.rwc.cgiar.org), the 
Consortium for Unfavorable Rice Environments (CURE, South and Southeast Asia, 

http://www.irri.org/irrc
http://www.rwc.cgiar.org
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www.irri.org/cure/cure.htm), the International Network for the Genetic Evaluation of Rice 
(INGER, global, http://seeds.irri.org/inger), and the Temperate Rice Research Consortium 
(TRRC, 12 countries, global). Examples for Africa are the Inland Valley Consortium (IVC, 10 
countries in West Africa, AfricaRice, CIRAD, IITA, ILRI, FAO, WUR, and others; 
www.warda.org/IVC-CBF) and the AfricaRice Rice R&D Task Forces to be formed under GRiSP. 
A key steering mechanism in Latin America is the Latin American Fund for Irrigated Rice (FLAR, 
15 members, see box A6; www.flar.org).   

Other examples for worldwide partnerships, particularly also with ARIs, include the 
International Network for Quality Rice (www.irri.org/inqr), the C4 Rice Consortium 
(http://c4rice.irri.org), the International Rice Functional Genomics Consortium (http://irfgc.irri.org), 
and the OryzaSNP Consortium (www.oryzasnp.org).   

CSOs, 21

Donors (Gov.)
31

Private Sector
54

Adv. Res. Inst.
72

NARES
252

CGIAR centers, CP, initiatives, 18

Intl./Reg. Org., 19

Farmers’ Assoc., 10

Foundations, 20

  

Fig. 6. Current active partnerships of IRRI, AfricaRice, and CIAT (only rice sector). The graph 
includes only partnerships that involve flow of funds and/or joint research and development 
activities.     

GRiSP will seek to expand its partnerships, particularly with the CSO sector, including 
global, regional, national, and local NGOs, farmers’ associations, and other groups representing 
the agricultural, social, and environmental sector. In all GRiSP regions, we seek to engage 
actively with leading CSOs in implementing grass-roots-level development work, as captured in 
Theme 6. Two specific initial measures will be taken to foster this: (i) in 2011, GRiSP will aim to 
hold a summit with CSOs in Southeast and South Asia to discuss future directions and 
mechanisms for strengthening collaboration, and (ii) funds will be made available from the 
central GRiSP Support and Coordination budget to catalyze grass-roots-level dissemination 
activities with CSO partners.   

The three CGIAR centers in GRiSP already have active partnerships with 54 private 
companies or organizations representing different areas of the private sector. Public-private 
partnerships, with a wide range of small to multinational companies and enterprises, are an 
important mechanism for achieving GRiSP’s vision by drawing upon the different strengths of 

http://www.irri.org/cure/cure.htm
http://seeds.irri.org/inger
http://www.warda.org/IVC-CBF
http://www.flar.org
http://www.irri.org/inqr
http://c4rice.irri.org
http://irfgc.irri.org
http://www.oryzasnp.org
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each sector. GRiSP will thus play an active role in forming and facilitating such partnerships at 
global, regional, national, and local levels. This also includes developing innovative, self-
sustained business models for such partnerships and managing intellectual property in the 
interest of all participants and to the benefit of poor rice farmers and consumers. An example is 
the international Hybrid Rice Development Consortium (Box 4), which consists of 25 seed 
companies and 25 public-sector institutions.   

Box 4. Hybrid Rice Development Consortium (HRDC) 
Worldwide, about 13% of all rice grown is hybrid rice—varieties in which seeds of the first generation of crosses have 
higher yield potential—commercially marketed to farmers. Since the initial release of hybrid rice in the mid-1970s in 
China, IRRI and its national partners in Asia have led research, development, and use of hybrid rice technology in the 
tropics for almost 30 years. Many large multinational and smaller national seed companies are now engaged in hybrid 
rice breeding and commercialization. Thus, the public sector should now focus on fostering public-private partnerships 
in which public institutions concentrate more on prebreeding, basic research on key traits, information, and capacity 
building, whereas commercialization is mainly done by small and large private enterprises, which need to have equal 
access to new traits, hybrid parental lines, pilot hybrid varieties, information, and other technologies developed by the 
public sector. 

 

For this reason, the international Hybrid Rice Development Consortium (HRDC) was established by IRRI as 
a new model for public-private partnerships in 2008, with current membership of 25 seed companies, one NGO, and 
25 public-sector institutions. Private-sector members of the HRDC provide the demand-driven feedback for IRRI’s 
hybrid rice research, but also the financial support needed for sustaining it, in collaboration with IRRI’s national 
partners. They receive the products of this research through fee-based, nonexclusive licensing mechanisms, whereas 
the public sector continues to have free access. This has allowed IRRI to double its hybrid rice breeding capacity. 
HRDC members can also participate as sponsors of specific projects and seek bilateral collaboration with IRRI 
through scientific know-how and exchange programs (SKEPs), which focus on joint research and capacity building. 
GRiSP will extend such partnerships with the aim of providing farmers with more and better hybrids, quality seed, and 
knowledge and services provided by both the private and public sector. In this way, GRiSP will also contribute to the 
emerging hybrid rice sector in Africa and Latin America.  

 

Integration with other Mega Programs  

GRiSP will work closely with other CGIAR Mega Programs (MPs) as summarized in table 
1. To maintain focus, integrity and efficiency of the product-oriented research approach, rice 
research, even as part of more complex farming systems, will largely be conducted under the 
GRiSP umbrella, but the products of this research will also make significant contributions to the 
objectives pursued in other MPs. Interactions with other MPs follow three major models: 

 

Full participation

 

of IRRI, AfricaRice, CIAT and other GRiSP partners in other MPs 
that address rice-related issues beyond the focus of GRiSP and require wider 
collective action. 

 

Project collaboration

 

in which GRiSP interacts with other MPs through bilateral 
projects (and vice versa) in the thematic areas that are also addressed by other MPs, 
but require a systems approach. Often this is done through cross cutting regional 
projects such as CSISA (see Box 5) and the Inland Valley Consortium.  

 

Co-investment

 

from other MPs into GRiSP (or vice versa), through which outputs of 
one MP are also cross-listed as outputs in another; this model may be preferred for 
research that is better conducted in another MP, but contributes to the thematic area 
of the sponsoring MP. One may also refer to that as “outsourcing”.  

In many regions, GRiSP will link up with other MPs through large regional or national 
projects that aim at developing and disseminating production-systems solutions in an integrative 
manner, and often also have their own management systems in place for coordinating such 
activities on the ground. For example, work in GRiSP theme 3 involves major collaboration with 
several MPs in South Asia (Box 5). 
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Table 1. Interaction of GRiSP with other CGIAR Mega Programs  

Thematic Area/MP Interaction GRiSP Product 
Lines 

MP 1.1 Drylands Project collaboration in South Asia (crop-livestock systems, 
with ILRI) and in the CWANA region (rice germplasm for 
irrigated drylands, through the TRRC) 

2.5., 3.4., 4.2., 
5.1. 

MP 1.2 MP humid 
tropics & highlands 

Project collaboration in Africa on inland valleys development 
(IVC, with IITA, IWMI, and others), 

3.5., 3.6. 

MP 1.3 Coastal and 
aquatic ecosystems 

Project collaboration on coastal zones development and other 
aquatic systems that include rice (with WorldFish and others); 
Major work on coastal zones in which rice is the key entry 
point is fully contained in GRiSP for greater efficiency. 

2.3., 3.3. 

MP 2 MP Policies, 
institutions, markets  

Project collaboration and co-investment by MP2 into GRiSP. 
Rice-specific policy research is integrated in GRiSP, but done 
in collaboration with MP 2. Ongoing projects with IFPRI. 

5.1.-5.3. 

MP 3.2 MP Wheat Project collaboration on rice-wheat systems in South Asia and 
China (with CIMMYT; see Box 5 on CSISA); joint CIMMYT-
IRRI Crop Informatics Lab;  

1.6., 2.1., 3.1., 
3.4., 5.1., 6.1. 

MP 3.3 MP Maize Project collaboration on rice-maize systems in South Asia 
(with CIMMYT)  

3.4., 6.1. 

MP 3.4 MP Pulses 
and legumes 

Project collaboration on rice-pulses systems in South Asia 
(with ICARDA and ICRISAT)  

3.4., 6.1. 

MP 3.5 MP Roots, 
tubers, bananas 

See MP 1.2, may be overlapping. Project collaboration in 
South Asia in systems that involve rice and tuber crops 

3.5., 3.6. 
3.4. 

MP 3.6 MP Millets, 
sorghum, and barley 

None.  

MP 3.7 MP 
Livestock and fish 

See MP 1.1., may be overlapping 2.3., 3.3., 4.2. 

MP 3.8 Genetic 
resources 

None. Ex situ conservation and research on genetic resources 
and GCP is fully integrated in GRiSP.  

1.1.-1.2. 

MP 4 MP 
Agriculture, nutrition 
and health 

Co-investment by MP Nutrition into GRiSP for biofortification 
rice breeding (Harvest+), but the breeding is part of IRRI’s 
mainstream breeding program.  

2.8. 

MP 5 Land, soils, 
water, and 
ecosystems 

Full participation. IRRI, AfricaRice and CIAT contribute to 
large-scale research on land and water resources, irrigation 
systems, and ecosystem services conducted in MP 5. GRISP 
feeds technologies and know-how into MP 5.  
Project collaboration on system-level water management 
issues under GRiSP (with IWMI) 

3.1., 3.2., 3.4, 
3.5., 3.6. 

MP 6 Forests and 
trees 

None, except for possible collaboration on upland and 
highland systems improvement and ecosystem services. 

3.6. 

MP 7 Climate 
change and 
agriculture 

Full participation. IRRI, AfricaRice and CIAT contribute to 
large-scale research on climate change vulnerability 
assessment, modeling, adaptation strategies etc. GRiSP 
feeds technologies and other know-how into MP 7. 

2.3. - 2.7., 3.1. -  
3.5., 4.2., 4.3., 
5.1., 5.2., 6.1.-
6.4. 

  

Generation Challenge Program (GCP) integration. GRiSP integrates a number of 
ongoing projects funded by the GCP, including two projects under the drought and comparative 
genomics challenge initiatives and major work on a molecular breeding platform. GRiSP fully 
supports the transition strategy presented by the GCP leadership team. Ongoing projects will be 
completed under themes 1 and 2 of GRiSP. We will actively participate in the proposed 
transition towards a cross-cutting Genomics and Integrated Breeding Service (GIBS). The GCP 



 

26 

has proposed that this GIBS will be demand-driven and designed to support MPs, NARS and 
other partners in genomic research and molecular breeding. Expanding on GCP’s existing 
Integrated Breeding Platform (IBP), the GIB Service will be integrated into the crop MPs within 
the new CGIAR logframe. The GIB Service will be a one-stop shop via a web-based portal 
providing information for accessing genetic stocks and pre-breeding materials, with seed 
maintained and distributed by Crop Lead Centres. The portal will provide high-throughput 
services for genotyping and specialised physiological or metabolic measurements, informatics 
tools and support services. As well, the GIB Service will support capacity and community 
development for genomic research and integrated molecular breeding projects. Crop Lead 
Centres will have overall responsibility for their respective crop data management and storage, 
and will become major drivers of the GIB Service..  

Box 5. Cereal Systems Initiative for South Asia (CSISA) 
High-yielding irrigated cropping systems that include rice, wheat, maize, and other crops are widespread in South 
Asia. They are the main economic activity in many rural areas, providing the staple food for hundreds of millions of 
people. In many areas, significant yield gaps still exist, which can be exploited through more precise agronomic 
management. Labor cost is rising. Natural resources, such as water for irrigation, are becoming scarce. Much soil 
organic matter has been lost to frequent tillage.  

Through the Rice-Wheat Consortium (RWC) and Irrigated Rice Research Consortium (IRRC), CGIAR 
centers and their national public- and private-sector partners have made significant progress in South Asia on 
developing advanced management practices that are also based on principles of conservation agriculture, such as 
laser leveling, residue management, intercropping, reduced tillage, and direct seeding. GRiSP will expand this work 
and also enable a high degree of south-south learning and technology transfer, drawing from recent experiences of an 
agronomic revolution in irrigated rice systems of Latin America. 

The Cereal Systems Initiative for South Asia (CSISA) will provide the key platform for implementing an 
agronomic revolution in South Asia, together with hundreds of public and private sector partners. CSISA integrates 
CGIAR Mega Programs on rice, wheat, maize, pulses, and livestock for collective action in India, Pakistan, 
Bangladesh, and Nepal, and with a focus on system improvement through effective partnerships. The CSISA 
elements included in GRiSP themes include provision of new breeding products for climate change adaptation and 
conservation agriculture (theme 2), improved rice-based cropping systems in the region (theme 3, with CIMMYT and 
ILRI), rice straw for livestock feeding (theme 4, with ILRI) socioeconomic research (theme 5, with CIMMYT, IFPRI, 
and ILRI), new extension capacity building models and partnerships for delivery (theme 6, with CIMMYT).  

 

Impact pathways  

As noted earlier in the section on expected impacts, rice research is the single largest 
documented source of agricultural research benefits in the developing world, mainly through 
productivity-enhancing research and in particular new varieties. Expanding on this track record, 
the challenge for GRiSP is to, on one hand improve the existing research to impact pathways, 
and on the other hand maintain a continuous stream of international public good innovations, 
developed through cutting edge science and partnerships that could not occur without GRiSP’s 
presence.  

General impact pathways for each GRiSP theme are described in Appendix 3, whereas 
more specific description of the key uptake and impact pathways for each product line in GRiSP 
can be found in the GRiSP technical documentation of the product lines. Hence, only a brief 
summary will be provided here.  

Farm level technologies and their antecedents are the primary ultimate products of 
GRiSP Themes 1, 2 and 3, in terms of improved germplasm and varieties, as well as improved 
management techniques. Theme 4 complements this with processor level postharvest 
technologies and new products for added value. Upstream scientific outputs, such as identified 
genes, C4-rice and the molecular rice breeding platform under Theme 1 will be primarily used by 
larger NARES (e.g. India and China) and the private sector, whereas more downstream 



 

27 

scientific products, such as breeding lines with new traits, varieties and management 
recommendations, will be used by other NARES, NGOs and the private sector.   

For each of the target intermediate users and environments consortia and regional 
initiatives, such as Asian rice consortia (on unfavorable environments, irrigated areas, hybrids, 
etc.), the African Rice Breeding  Task Force and FLAR in Latin America will form a key means of 
fostering local adaptation, testing and participatory feedback by partners, which will help to 
further refine GRiSP product development. Theme 6 will help to ensure that the technologies, 
once locally adapted, become key components of effective local delivery systems by extension 
systems, development agencies, machinery and input suppliers, service providers and 
processors so that they reach the final users to improve productivity, input efficiency, 
environmental sustainability and quality of the produce.  As an ultimate result, producer returns 
will rise and be more resilient for adopters, rice supplies will be increased, prices paid by the 
poor will decline, and food security and nutritional health will improve. Farmers, particularly the 
poor, will thus also be enabled to invest more in environmental stewardship, education, 
healthcare and other social development. More productive rice land and more valuable rice 
products will also enable them to set aside land for growing other crops, and thus further raise 
incomes through diversification of farming systems, which also result in diversifying risk. The 
urban poor will primarily benefit from GRiSP by having access to affordable and more nutritious 
rice. 

Complementing these technological products will be real-time data on the rice market 
and instruments to contain rice price volatility for national policymakers from Theme 5. The 
intended influence of this information is to help avoid national trade policies with high 
deadweight losses, such as expensive government procurements or export bans, which are 
often harmful to the poor, and can be avoided without detriment to national food security.  

To backstop the overall process of fostering impacts, Theme 5 also provides evidence on 
impact potential and impacts achieved to help shift actors in research and extension systems 
into alignment on global and regional priority areas, creating further synergies that improve 
impacts for target beneficiaries. Adoption studies offer further feedback for researchers and 
disseminators in the global rice research system to improve research product relevance and 
performance, as well as diagnosis of extension and policy constraints for agricultural 
development agencies and Theme 6.  In turn, use of this feedback should help to improve the 
overall impact potential of GRiSP activities.    

Program Management 

Oversight, planning, and management  

In establishing the Global Rice Science Partnership (GRiSP), all three CGIAR member centers 
(AfricaRice, CIAT, IRRI) accept that all of their rice research agendas and financial obligations 
will be reported under GRiSP, except for certain activities that are reported under other MPs. 
IRRI, as the lead center of GRiSP, will assume significant financial obligations and reputational 
risks. The following criteria were taken into account in the development of the oversight, 
planning, and management and implementation structures of GRiSP: 

1. Transaction costs 
2. Involvement of stakeholders 
3. Transparency 
4. Avoidance of bureaucracy 
5. Protection of the lead center and other centers 



 

28 

The GRiSP oversight, management, and implementation structures; flow of funds; and 
relationships among GRiSP members and partners are shown in Figure 7. GRiSP guidance will 
be provided by a Governing Body (GB); planning and management will be coordinated by a 
Program Planning and Management Team (PPMT) and a small Program Management Unit 
(PMU); and implementation will be through regional and global teams. With the exception of the 
GB and PMU, GRiSP will be entirely managed through existing staff and processes.  

Governing Body. The governance and oversight of GRiSP will be undertaken by a 
Governing Body representing the principal CGIAR centers in GRiSP and key stakeholder 
groups. Composition and terms of reference for this GB will be decided within the next 3 months 
in consultation with the Consortium Board and the BoTs of IRRI, AfricaRice and CIAT. It is 
expected that the GB will provide strategic oversight at the global level, identify and mitigate 
risks for GRiSP, and identify new opportunities for enhanced performance. The GB will be 
informed about progress made in the three regions, but will concentrate on cross-cutting issues. 
It will receive annual progress reports and audited financial statements from the GRiSP Program 
Leader on behalf of the PPMT (see below), review those and submit them to the CB/CEO. The 
GB will meet annually, in conjunction with a Board meeting and/or a scientific event attended by 
most members. The GB may decide to appoint an external advisory panel to obtain advice on 
the relevance and quality of the science conducted in GRiSP.   

Role of center boards. All CGIAR centers involved in GRiSP will maintain their own 
legal status and boards, and authority over all center management policies. GRiSP activities will 
be reported by the respective centers in their audited financial statements. The PMU will prepare 
consolidated financial statements for GRiSP for review by the PPMT and the GB. IRRI will 
coordinate the audit assurance work required by the performance agreement with the 
Consortium. Center boards will ensure that the centers assume their leadership role at the 
continent level within GRiSP (Africa: AfricaRice; Asia: IRRI; Latin America: CIAT), that is, 
AfricaRice will coordinate and report on activities by all GRiSP partners operating in Africa, IRRI 
will report on Asia, and CIAT on Latin America. In addition, IRRI will report on all cross-cutting 
global research done within GRiSP. GRiSP research leaders will interact with the Board 
Program Committees of IRRI, AfricaRice, and CIAT to provide updates on research progress 
and seek guidance on strategic matters. This will mainly take place through annual GRiSP 
science days, to be held in conjunction with one annual board meeting at each center.     

Regional oversight and linkages. The three principal CGIAR centers in GRiSP will 
continue to seek advice on regional priorities and implementation strategies through interaction 
with existing regional bodies and partners representing the agricultural, environmental, and 
health research and development sectors.   
In Asia, IRRI will interact closely with the Asia Pacific Association of Agricultural Research 
Institutes (APAARI) and seek specific advice from the Council for Partnerships on Rice 
Research in Asia (CORRA), representing the leaders of the rice-sector NARES in 10 Asian 
countries. IRRI also interacts with the various regional fora under the GCARD process, the 
Association of Southeast Asian Nations (ASEAN; IRRI has observer status) and the South Asian 
Association for Regional Cooperation (SAARC), and actively participates in regional and 
national investment fora and agricultural development initiatives.  
In Africa, IRRI and AfricaRice are active members of the Coalition for African Rice Development 
(CARD, www.riceforafrica.org), a consultative group of bilateral donors and regional and 
international organizations working in collaboration with rice-producing African countries. Its goal 
is to support the efforts of African countries to double rice production on the continent within 10 

http://www.riceforafrica.org
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years. AfricaRice will seek guidance from its Council of Ministers (COM, ministers of agriculture 
of 24 countries) and the National Experts Committee (NEC, NARES leaders of AfricaRice 
member countries) and through interacting with the Forum for Agricultural Research in Africa 
(FARA), subregional research organizations (CORAF, ASARECA, CARDESA, NASRO), and 
regional economic communities (ECOWAS, CEMAC, COMESA, SADC) in Africa. In Latin 
America, CIAT will seek guidance from FORAGRO and the 15 members of FLAR, who 
represent a wide range of public- and private-sector institutions.  

M
P

 5

CB/CEOFund

GRiSP
Governing Body

GRiSP
AfricaRice

GRiSP
IRRI                

Com
m

unication

Funds

Program Planning and Management Team 

Other Global 
Organizations

Annual Reports

Partners

AfricaRice
DDG

CIAT
RAD

M
P

 7

M
P

 5

M
P

 7

M
P

 A

M
P

 BGRiSP
CIAT     M

P
 C

M
P

 D

M
P

 E

Bilateral
Donors

Funds

Reports

Regional 
advisory 

bodies and 
networks

F
u

nd
s

Reports
Co-investm

ents
Partners

Bilateral
Donors

Funds

Reports

Regional 
advisory 

bodies and 
networks

F
u

nd
s

Reports
Co-investm

ents

Partners

Bilateral
Donors

Funds

Reports

Regional 
advisory 

bodies and 
networks

F
u

nd
s

Reports
Co-investm

ents

Partners

Annual Financial and 
Progress Reports

IRRI (Lead Center)
PL/PMU & DDG (R)

Perform
ance 

contracts

Annual Reports

M
P

 5

CB/CEOFund

GRiSP
Governing Body

GRiSP
AfricaRice

GRiSP
IRRI                

Com
m

unication

Funds

Program Planning and Management Team 

Other Global 
Organizations

Annual Reports

Partners

AfricaRice
DDG

CIAT
RAD

M
P

 7

M
P

 5

M
P

 7

M
P

 A

M
P

 BGRiSP
CIAT     M

P
 C

M
P

 D

M
P

 E

Bilateral
Donors

Funds

Reports

Regional 
advisory 

bodies and 
networks

F
u

nd
s

Reports
Co-investm

ents
Partners

Bilateral
Donors

Funds

Reports

Regional 
advisory 

bodies and 
networks

F
u

nd
s

Reports
Co-investm

ents
Partners

Bilateral
Donors

Funds

Reports

Regional 
advisory 

bodies and 
networks

F
u

nd
s

Reports
Co-investm

ents

Partners

Bilateral
Donors

Funds

Reports

Regional 
advisory 

bodies and 
networks

F
u

nd
s

Reports
Co-investm

ents

Partners

Bilateral
Donors

Funds

Reports

Regional 
advisory 

bodies and 
networks

F
u

nd
s

Reports
Co-investm

ents

Partners

Annual Financial and 
Progress Reports

IRRI (Lead Center)
PL/PMU & DDG (R)

Perform
ance 

contracts

Annual Reports  

Fig 7. GRiSP organizational and management structure.   

Program Planning and Management Team (PPMT). The PPMT will be composed of 
the DDG (R) of IRRI, the DDG of AfricaRice, the research area director (RAD) of CIAT, and the 
GRiSP program leader (ex officio). Representatives of institutions that have an international 
mandate and significant investments in global rice research (such as JIRCAS, CIRAD, and IRD) 
may join the PPMT if these institutions wish to integrate their research programs with the GRiSP 
strategic and work plan. Applications for membership in the PPMT will be reviewed and 
approved by the GB, upon recommendation from the PPMT. Chairmanship of the PPMT will 
rotate on an annual basis among the DDGs of IRRI and AfricaRice and the RAD of CIAT. PPMT 
meetings will be held once a year at the center of the PPMT chair, if possible coinciding with 
board meetings and/or annual science review events. Regional GRiSP theme leaders will also 
attend the annual meetings as deemed necessary. PPMT members will also meet monthly via 
video/phone conferencing and maintain frequent communication through other means.   

The PPMT will be responsible for the establishment, execution, and monitoring of the full 
GRiSP research portfolio, including the development of GRiSP strategic and mid-term work 
plans and business plans, and annual budget requests. The PPMT will determine the allocation 
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of resources coming from the CGIAR Fund to the research themes in GRiSP, based on 
evidence derived from regular strategic priority assessments (see below) and agreed work plans 
submitted by the participating centers and their strategic partners. In the event that the 
resources coming from the Fund are not sufficient to cover the full range of GRiSP activities 
(gaps), the decision of the PPMT will be final. Key decisions will be made in a consultative and 
subsidiary manner among PPMT members. In the event that the PPMT is not able to come to 
agreement on allocation of Fund Council resources, the GB will be the final authority. The main 
recommendations of the PPMT will be presented by the GRiSP program leader to the GRiSP 
Governing Body.  

The PPMT will establish reporting regimes and develop mechanisms for tracking 
progress against milestones and budget use. It will organize periodic research reviews to be 
held in conjunction with existing periodic scientific conferences organized by the two rice 
centers. The PPMT will commission ad hoc external reviews and implement changes in the 
program as indicated by these reviews. In cases of significant deviations from commitments by 
participants, the PPMT will recommend action to be taken by the GB.  

For the foreseeable future, many GRiSP activities will be supported via direct bilateral 
grants to the member centers. The individual centers will be responsible for obtaining and 
maintaining these grants, including technical and financial reporting. The DDGs of IRRI and 
AfricaRice and the RAD of CIAT will report back to the PPMT on GRiSP research activities in 
their respective regions and involve all relevant partners to prepare such reports beforehand, for 
example, through the involvement of GRiSP partners in annual research days organized for 
Africa, Asia, and Latin America, respectively. Each DDG (or RAD for CIAT) will therefore talk on 
behalf of the region and not on behalf of his or her center. These technical reports will cover all 
aspects of GRiSP activities and will be mapped against milestones.   

Program leader (PL) and Program Management Unit (PMU). Program management in 
GRiSP will largely be done through existing research management and administrative support 
systems of IRRI, AfricaRice, and CIAT. The GB and PPMT will be assisted by a small Program 
Management Unit (PMU), comprising a program leader and two assistant managers recruited by 
the lead center (IRRI). The program leader will be responsible for 

o Strategic foresight, planning, impact assessment, and reporting at the GRiSP level 
o Preparing, with the PPMT and the regional theme leaders, the rolling 5-year mid-term 

plans and annual budget requests 
o Interface between GRiSP and the Consortium board and Fund (budgets, contracts, 

financial reporting;  
o Coordinate contracts with AfricaRice and CIAT; centers will continue handling all other 

subcontracts with their respective partners) 
o Representation of GRiSP at major events of the global/regional research and 

development communities 
o Fund raising (together with the centers and other partners in GRiSP) 
o Monitoring and evaluation of progress against agreed milestones 
o Managing the PMU, including the global program support and coordination budget, as 

approved by the PPMT. Funds in this budget include (i) a fund to help catalyze 
teamwork, new research, and delivery activities with partners; (ii) funds to implement 
cross-cutting activities related to gender, science capacity building, and strategic 
foresight functions; (iii) and general program management funds, including 
communication, GRiSP workshops and travel, and CGIAR integration.  
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o Preparing and conducting annual meetings of the GB, PPMT, and research leaders in 
GRiSP themes, and other small workshops with the research and development 
community worldwide  

Program implementation and coordination  

Work and business plan. GRiSP will be implemented through a 5-year rolling work and 
business plan addressing the six research and development themes described herein. The work 
and business plan will contain the research work plan as well as the business plan for GRiSP, 
with annual updates made for both. Annual financing plans will be developed by the PPMT with 
support from the PL/PMU and submitted to the GB for approval. For the initial transition, the first 
business plan for GRiSP was developed for 3 years only (2011 to 2013), but it also includes 
2010 as the starting point for moving to a full GRiSP.   

The research in each of the six GRiSP themes will be implemented through a limited 
number of R&D product lines (families of demand-driven R&D products; between 3 and 8 
product lines per theme). Product lines are managerial subprograms

 

with clearly defined 
responsibility—each with a designated budget line and a product manager in charge. Detailed 
planning of activities and measurable milestones and resource allocations will be done at the 
product line level, integrating the different funding sources (CGIAR Fund, other sources at the 
center level, co-investments by partners and other MPs). Product lines will have a minimum 
investment volume of $2 million per year. Each product line will have a set of activities 
contributing to a maximum of five distinct R&D products, each with an annual investment value 
of $0.5 to $3 million. Products and product lines can be global or regional/subregional. Each 
product line has a detailed logframe specifying byproducts, the key activities, concrete 
measurable milestones, and outcomes over 5 years along a general 10-year roadmap. 
Milestones are always defined for rolling 5-year periods. Short-term outcomes refer to 5 years 
whereas long-term outcomes refer to 10 years. Clear responsibilities will be assigned to each 
product and the milestones in it. AfricaRice, CIAT, and IRRI will have the responsibility for 
leading work and business plan development in their areas of expertise and geographic focus. 
Leadership for product lines, products, and specific milestones will be assigned to IRRI, 
AfricaRice, CIAT, or strategic research partners in GRiSP, depending on the comparative 
strengths of these institutions. The PPMT will make these decisions and also periodically review 
and adjust the leadership roles as needed.  

Implementing the product-oriented research activities. Research will be product-
oriented and product development will be well connected with research grants or existing 
investments by strategic GRiSP partners, which currently form the vast majority of investments 
in GRiSP. Coordinators of major grants will generally also assume the role of product managers 
for specific products or product lines in GRiSP, ensuring coherence, low transaction costs, and 
synergies between different grants contributing to one or more products. Product managers will 
facilitate the development of annual work plans, spelling out major activities, responsibilities, 
budgets, and funding gaps for product development. Product development may be at the global 
or regional level or both, depending on the nature of the product. Planning and reporting on 
progress will be done at the product level and aggregated up to product line and GRiSP theme, 
allowing for a transparent investment and monitoring mechanism.  

IRRI, AfricaRice, and CIAT will appoint regional theme leaders (e.g., Africa Theme 1 
leader, Asia Theme 3 leader, etc.) to coordinate research related to their theme in their 
respective region. Regional theme leaders across the three centers will interact on a regular 
basis to facilitate collaboration and synergies among the three regions for a specific theme. 
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Similarly, leaders of the six themes within a region will interact on a regular basis to facilitate 
collaboration and synergies among themes at the regional, subregional, national, or local level. 
Theme leaders will interact closely with product managers and partners to plan, execute, and 
monitor the research on the different product lines. 

The six themes (and product lines in them) will be well connected with each other and 
also with other MPs of the CGIAR through research grants that focus on cross-cutting, rice 
ecosystem–specific, or regional management solutions. The theme leaders and product 
managers will develop an efficient communication strategy among the scientists and key 
partners involved.   

Research fund. To foster new ideas and partnerships in research or grass-roots-level 
delivery, GRiSP will have a flexible fund under the centrally managed Global Research Support 
budget. This mechanism will be used, in a nonbureaucratic manner, to (i) issue modest seed 
grants for discovery research or for fostering teamwork, new project development, and other 
innovations in product development (Themes 1–5); (ii) commission specific research to strategic 
partners on a competitive and noncompetitive basis (Themes 1–5); or (iii) support grass-roots-
level extension work of NGOs, farmers’ organizations, and other groups that wish to collaborate 
with GRiSP (Theme 6). The PPMT will be responsible for developing simple, transparent 
mechanisms for approving such grants, which will then be facilitated by the PMU. As an initial 
goal, GRiSP aims to spend at least 3% of its total annual budget on this.  

Gender strategy. The DGs of IRRI, AfricaRice, and CIAT will each assign a gender focal 
point for implementing the gender strategy in GRiSP, to ensure support of senior management. 
The gender team will include representatives from all GRiSP themes and various key partners 
and guide scientists in incorporating the gender dimension in their research. The team will also 
provide expertise in ensuring that surveys and studies are appropriately designed with a gender 
perspective. It will also disseminate findings, strengthen networking/collaboration with gender 
researchers in partner organizations within the sector, and identify tools, methods, and 
resources for capacity building.  

The gender focal points will participate in GRiSP gender activities and provide the 
necessary specific feedback on gender-sensitive issues addressed by GRiSP. They will also 
respond to donors on questions of gender impact. GRiSP’s gender specialists will collaborate 
with participatory research and gender specialists in other MPs. Strategic research on thematic 
gender issues in the region and worldwide will be conducted in collaboration with IFPRI. In 
Africa, links will be established with the African Women in Agricultural Research and 
Development (AWARD) program. In Latin America, links will be established with the Program on 
Participatory Research and Gender Analysis (PRGA). 

Gender activities not embedded in the themes will require human and financial 
resources. Financial resources should also be provided to the gender focal point or gender 
teams for organizing meetings and participating in gender-related programs in other forums, and 
in system-wide or intercenter activities, hiring additional gender experts, supporting new 
projects, and developing modules and materials that highlight best practices of addressing 
gender issues in rice research for development. To meet these needs, GRiSP, as part of the 
global program support and coordination budget, will create a central fund for umbrella gender 
activities, to be managed by the PL under the direction of the PPMT.  

Capacity-building strategy. Most science and extension capacity-building activities will 
be embedded under the GRiSP research themes and funded there, and also through bilateral 
grants. GRiSP Theme 6 devotes a special product line to building rice extension capacity on all 
three continents, with special emphasis on sub-Saharan Africa. To address global science 
capacity needs through new initiatives (see section on capacity building under Program Design), 
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GRiSP, as part of the global program support and coordination budget, will create a central fund 
for umbrella science capacity-building support, to be managed by the PL under the direction of 
the PPMT.  

Communication. The PMU will be responsible for all communication related to GRiSP 
and housed at IRRI. Reports will be sent by the regional theme leaders to the PMU, which will 
compile them for review by the PPMT. Reviewed and approved reports will then be forwarded by 
the program leader to the Consortium Board/CEO and the Fund Council. Technical reports on all 
aspects of GRiSP activities, regardless of funding source, will be mapped against milestones. 
The PMU will prepare a brief annual report to supplement the annual reports of the participating 
centers and partners. The main external communication vehicles for GRiSP will be (i) a GRiSP 
Web site (linked with the sites of the participating centers) and (ii) the well-established and 
widely circulated Rice Today magazine (quarterly). GRiSP will also explore the use of new 
media for bringing its mission, vision, objectives, and progress to the attention of the general 
public. For higher-level communication with regional and global political bodies, we will seek to 
provide specific briefings and organize or participate in major events on food security, climate 
change, and other subjects.   

Intellectual property management. GRiSP will produce a large amount of intellectual 
property (IP)—materials, technologies, and tools ranging from new traits, varieties, and 
management technologies to information databases. The current IP policies of the centers and 
donors involved in GRiSP will be applied to managing this IP within the context of international 
public goods. Our aim is to harmonize the IP policies and IP management procedures within 
GRiSP over time. Generally, GRiSP’s products will be widely available to all countries and users. 
Intellectual property developed by a center will be made available to any public- and private-
sector entity. When appropriate and fully consistent with its mandate, international agreements 
on genetic resources, and IP policies of its donors and partners, an institution in GRiSP may 
seek protection of its intellectual property. Any revenue generated from such IP will be used to 
support research and capacity-building programs of that institution and its partners in GRiSP.  

Strategic planning and impact assessment  

Rice-specific foresight, priority setting, and ex ante impact assessment are integral elements of 
GRiSP and they will be primarily implemented through product line 5.5 in Theme 5 (see 
supplementary GRiSP document on Product Lines for details).  

To inform priority setting, participatory, structured, and quantitative approaches will be 
used to obtain estimates of economic, poverty, health, and environmental benefits per dollar of 
investment in potential research areas. To mainstream impact culture, this analysis will be done 
by a multidisciplinary strategic assessment task force, led by an impact assessment specialist 
and composed of experts (from centers and strategic partners) from all themes, who engage 
even broader arrays of scientists. Components include assessment of projected yield gaps 
under future climatic conditions and dissaggregation of yield gaps into efficiency gaps, abiotic 
yield limitations, and biotic yield reductions for particular agroecologies and countries. These are 
complemented by assessments of quality gaps, analysis of potential improvements in yield 
potential, and identification of losses due to inappropriate policies.  

For each problem area and target environment, CGIAR center and partner scientists will 
identify potential research products, their probabilities of scientific success, associated resource 
requirements, likely on-farm productivity and environmental effects, and expected adoption 
profiles over time. These data will be used to assess unit cost reductions, subnational price 
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effects, area response/land-use implications, environmental effects, and benefits to poor 
consumers and producers from alternative research products. In the process, specific 
assumptions regarding outcomes and impact pathways will be defined and translated into 
milestones, which will form the basis for subsequent program adjustments, monitoring, and 
evaluation. 

Results generated by 2011 will be used to make adjustments to the GRiSP portfolio with 
respect to (i) investment levels/portfolio balance, (ii) products or product lines to be phased out, 
and (iii) new products or product lines to be considered for investment. It is our goal to prioritize 
funding allocations within GRiSP based on transparent evidence so that GRiSP research 
focuses on areas of greatest comparative advantage for the centers and partners involved. 
Parameters underpinning the assessment will be regularly reviewed and updated by the 
strategic assessment task force, which will oversee a revision to the priority-setting study every 
five years (i.e., an update in 2015). New research opportunities will be evaluated for inclusion in 
the GRiSP portfolio as they arise. To do so, impact pathway delineation and ex ante impact 
assessment will be jointly conducted by impact assessment specialists of the three CGIAR 
centers, in conjunction with GRiSP scientists.  

Ex post impact assessment (product line 5.5.) will focus on the magnitude and 
distribution of GRiSP’s economic, poverty, and environmental effects, including gender impacts 
where possible. Such analysis will be used when research products are near their peak level of 
adoption, while more immediate feedback to scientists will be provided through evaluation 
approaches focused on early adoption (product line 5.1.), in which gender is a primary focus. Ex 
post impact assessment may be done in-house or outsourced.  

To ensure that strategic foresight and impact assessment work in GRiSP is funded 
properly and a true priority-setting and impact culture is developed, funding for these activities 
will come from two major sources: (i) existing and future bilateral grants (for more specific impact 
assessment studies on rice) and (ii) a budget for strategic foresight and impact assessment work 
at the whole GRiSP level, which will be part of the global program support and coordination 
budget, to be managed by the PL under the direction of the PPMT.  

Linkages with priority setting and impact assessment at the CGIAR system level will be 
maintained through regular interaction with the strategic foresight and impact functions of the 
Mega Program on Policies, Institutions, and Markets for Enabling Agricultural Incomes for the 
Poor (CGIAR TA 2).  

Monitoring and evaluation   

The PPMT has the primary responsibility for monitoring progress, with support by the PL/PMU. A 
small workshop will be held in 2011 to define the monitoring and evaluation framework for 
GRiSP, including definition of the key indicators to use, and to establish the modalities for 
collecting and analyzing the necessary information. Research to impact pathways for each 
GRiSP product line will be defined early on to establish a successive set of intermediate 
indicators, and progress along impact pathways will be assessed. Project success will be 
assessed on the basis of outcomes defined in the logframe. Product-specific measurable 
milestones, with clearly assigned roles and responsibilities of lead and partner institutions, will 
form the basis for all monitoring and reporting. Reporting on progress by measurable indicators 
will thus be done at the product level and aggregated up to product lines and GRiSP themes, 
which also form the major budget elements. This will allow for a transparent investment and 
monitoring mechanism; investors in GRiSP will be able to see clearly how their funds contribute 
to specific product lines or products, and, through the milestones and outcomes in those, to the 
actual progress made.  
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Each center will organize annual Research Planning and Review Meetings to discuss 
progress made within each of the six themes in the region of interest and plan for the next year’s 
activities. Every 2 years, GRiSP progress will be reviewed at either a regional rice congress 
(Africa or Latin America) or the International Rice Congress. These opportunities will be used to 
set new research priorities in consultation with key partners and stakeholders.   

Potential risks 

IRRI, AfricaRice, CIAT, CIRAD, IRD, and JIRCAS—the leading international research 
organizations in GRiSP—have excellent records over several decades of being able to establish 
and maintain effective partnerships in the target regions of GRiSP. Such partnerships will be 
central to the success of GRiSP and thus also reduce the risk of failure to deliver the products 
and catalyze their wide-scale adaptation and adoption according to the time lines set in the work 
plan. Risk varies by GRiSP themes, and also by regions.  

Theme 1 includes a substantial amount of basic research, particularly on gene discovery, 
C4-rice, and biological N fixation, but also needs to be connected well with Theme 2 research to 
which its products will be fed. A key risk mitigation strategy is therefore to partner with the best 
scientists in the world for tapping scientific expertise that will be needed to make groundbreaking 
discoveries. GRiSP will establish mechanisms for that, following the model of already existing 
consortia on SNPs and C4-rice. A key measure will also be to develop new mechanisms for 
public-/private-sector partnership in that area.  

Theme 2 will reach its targets only if (i) the right traits are prioritized, (ii) highly effective 
links are established between gene discovery in Theme 1 and gene application in Theme 2, and 
(iii) global rice breeding programs are transformed into effective product-oriented breeding 
pipelines in the public and private sector. The latter requires detailed understanding of target 
environments and markets, and of research to delivery pathways. Another risk in Theme 2 is a 
potential disconnect of the breeding work with research in Themes 3, 4, and 5. Hence, risk 
mitigation measures in Theme 2 will focus on fostering interdisciplinary work as well as 
evidence-based priority setting and excellent partnership models.  

Theme 3 embodies major opportunities for impact through better management of rice-
based cropping systems, but also major challenges. Past experience has shown that it is far 
easier to reach high adoption rates for new germplasm than it is to bring more knowledge-
intensive technologies to wider-scale adoption. Hence, the key mitigation measure in Theme 3 is 
to ensure that research is demand-driven, not supply-driven, and is grounded in solid science as 
the basis for deriving new management recommendations. Experimental sites should be 
carefully selected, taking into account representativeness and potential for rapid out-scaling, for 
example, through links with investment programs of major development partners. GRiSP 
partners have established mechanisms for that in recent years, but far more resources will be 
needed than are currently available.  

Theme 4 needs to address the key challenge of how postharvest technologies can be 
out-scaled more rapidly, which requires not only more investments but also country strategies, 
suitable public-private partnerships, and conducive policy environments. If those conditions are 
not met, the risk of not being able to extract more value from rice harvests is quite high. Theme 4 
also requires strong interactions with new partners who can provide critical technical expertise 
for developing new products from rice. The quality and timeliness of crop management before 
and at harvest will determine to a large extent opportunities for adding value after harvest. 
Connecting Theme 3 and Theme 4 experimental sites and networks will therefore be critical.   
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Theme 5 will depend heavily on the quality of new data and information becoming 
available, ranging from household-level studies all the way to global remote sensing for tracking 
rice growth. Technical challenges must be overcome and procedures for collecting, processing, 
storing, and analyzing data need to be standardized and well documented. As for other themes, 
too, key mitigation measures include close collaboration with leading experts worldwide; 
capacity building among NARES and other partners, with special emphasis on Africa, where 
risks are especially high; and excellent communication infrastructure.  

Theme 6 primarily depends on maintaining policy and institutional environments 
favorable to technical change in agriculture through private- and public-sector partnerships. 
Political uncertainties exist nationally and can affect progress negatively, particularly with regard 
to technology adoption and reaching the anticipated impact. The risk for this is greatest in 
Theme 6 because stable, fast growth of the rice sector requires a suitable political environment, 
and a policy framework that enables development. Through policy analysis (Theme 5) and links 
with senior policymakers, GRiSP will inform policy decisions that affect these environments.   

Other risks cut across themes, among which are insufficient co-investment from partners, 
lack of qualified human resources at the partner level because of decades of neglect of rice 
research and extension capacities (especially in Africa), insufficient consideration of gender 
issues, and poor communication. GRiSP has defined a gender strategy, and its performance will 
be reviewed at least yearly by the Program Planning and Management Team (PPMT). Capacity 
building is a cornerstone of GRiSP, weaving through all themes. A capacity-building fund 
managed by the PPMT will allow addressing severely underfunded science capacities that block 
progress and training new leaders in rice research and development. Rice extension capacity of 
governmental and nongovernmental organizations will be built up under Theme 6, with special 
emphasis on Africa. Risk of insufficient co-investment will be addressed by the very nature of 
GRiSP itself, effectively doing away with fragmented and disconnected research efforts and 
linking up with major rice-sector development efforts. Regular information updates on progress 
and active engagement of all partners in setting priorities and research agendas in GRiSP will 
further reduce this risk.  

Program Budget  

The budget tables at the end of this chapter describe GRiSP allocations by center, by region, by 
year and according to themes.  Each cell in the tables below, and in the appendix, is fully costed 
and thus includes direct research costs, the applicable share of the indirect costs and the 
administrative cost of handling partner funds.  

GRiSP budget summary 
The GRiSP budget for 2010 through 2013 is USD 499.25 million (Tables 2 and 3). This includes 
USD 449.77 million (90%) for the 6 research themes, USD 24.76 million (5%) for supporting 
global program activities and coordination, and USD 24.72 million (5%) for investments in core 
institutional capacity of CIAT, AfricaRice and IRRI. Rice research in Asia will be allocated 60% of 
the GRiSP resources with 28% in Africa, 7% in Latin America and the remaining 5% assigned to 
Global Program Support and Coordination and thus contributing proportionally to all regions too 
(Table 4).  

GRiSP involves many participants including CGIAR centers and partners. IRRI as the 
lead center plus AfricaRice and CIAT will directly require 77% of the Research Theme budget. 
Other CGIAR centers will be allocated USD 20 million (4%) mostly for collaborative projects and 
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regional initiatives in GRiSP themes 2, 3, 5 and 6. Non CGIAR partners such as NARES, NGOs 
and ARIs will receive USD 71.33 million (14%) with significant resources for work on genetic 
resources (theme 1), new varieties (theme 2), production systems (theme 3), policy (theme 5) 
and delivery (theme 6). The funds, and accountability, for other CGIAR centers and partners will 
flow through the GRiSP centers.   

The budgets have been calculated assuming overall funding increases consistent with 
the stated CGIAR goal of doubling investments over a 5 year period. The cumulative increase 
through 2013 is approximately 60% compared to the 2010 MTPs of IRRI, AfricaRice and CIAT. 
GRiSP centers assumed a 3% increase per year on ongoing themes so as to maintain their 
purchasing power versus inflation through the planning period. The remaining, and largest, 
portion of the projected budget increases represents investments in new lines of research 
including some ‘blue sky’. The Program Planning and Management Team (PPMT) will make 
these strategic choices.   

GRiSP centers assume that the investments requested would flow through Window 1 or 
Window 2 from the Fund or from bilateral donors under full cost recovery policies to be agreed 
by the Consortium. IRRI will be the lead GRiSP center and thus enter into the overall 
performance agreement with the Consortium Board, and the necessary implementing 
agreements with AfricaRice, CIAT and the other partners. The actual funds flows will need to be 
agreed within the construct of the overall Consortium/Fund Council/Trustee discussions but IRRI 
is able to manage the GRiSP funds flows if that is desirable.   

GRiSP includes an investment from the Generation Challenge Program (GCP) of USD 
3.21 million over the 2011-2013 period in rice research plus another USD 0.69 million for the 
Genomics and Integrated Breeding Service at IRRI. These investments are allocated to GCP 
(USD 0.45 million), IRRI USD 1.27 million and AfricaRice USD 2.18 million.   

In terms of natural expense classification, the allocation in the GRiSP budget is: 
Personnel    38% 
Partners/collaborators   19% 
General operating costs  38% 
Depreciation       5%  

Co-investment by partners 
GRiSP will be a global partnership with many non-CGIAR partners participating and contributing 
resources. It is not feasible to calculate those investments in the shared agenda but they are 
expected to be significant. Contributions may include not only in-kind provision of facilities but 
also scientists and other direct research costs.   

The GRiSP agenda will be supported by important research for development 
participants. For example, CIRAD and IRD, together with associated research institutions and 
facilities in France, expect to allocate resources (scientific time, operational expenses and 
access to their scientific platforms) exceeding USD 18 million per year over the initial planning 
period (Appendix 4). Over USD 10 million of this co-investment has already been integrated in 
the current GRiSP work and business plan draft, with clearly assigned leadership roles for these 
institutions. Likewise, current GRiSP-related activities of JIRCAS amount to approximately USD 
4 million per year (excluding salaries, Appendix 4).    

GRiSP has received strong endorsement from NEPAD, FARA, CARD, APAARI, FLAR 
and other regional and sub regional organizations and initiatives, and it is expected that their 
members will also invest significant resources.  
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Global program support and coordination 
Global program support and coordination consists of those functions necessary for the success 
of a global research initiative (Table 5). These include the management and governance 
structure (Governing Body, Program Planning and Management Team, Program Leader and the 
Program Management Unit), funds to support GRiSP gender work, funds to develop the 
scientific capacity (e.g. training) of non CGIAR partners, the GRiSP external communications 
platform, the monitoring and evaluation components including impact assessment and priority 
setting mechanisms, and a flexible fund for supporting research and development activities.   

During 2011-2013, GRiSP allocates USD 4.2 million to science capacity building 
activities in our beneficiary countries, and an additional USD 0.45 million specifically to support 
women in science leadership programs.  

A flexible research and development fund will be created and managed by the PMU, 
under the direction of the PPMT. It will provide support for fostering new ideas and partnerships 
in research or for grass-roots-level delivery work with development partners, particularly CSOs 
(see Program Management chapter). During 2011-2013, GRiSP plans to invest USD 9.9 million 
in such activities.   

The budget includes centrally managed funds, 0.3% of research resources, to support 
monitoring, evaluation, strategic foresight, priority setting and impact assessment work at the 
global program level (center staff and external resources). Additional, larger investments in 
strategic foresight, priorty setting, and impact assessment are made through the activities in 
theme, particularly product lines 5.1. and 5.5.  

The communication budget is intended to ensure that research results are effectively 
communicated to the global scientific community but with special emphasis to scientists in our 
beneficiary countries, policy makers, and others. The communications line contains funding to 
further develop the quarterly GRiSP flagship publication, Rice Today, which will be a key 
communications vehicle, and to support Web based communication tools.    

Institutional capacity 
The GRiSP budget identifies a suite of functions that represent the unique institutional capacity 
that needs to be maintained in order to support world class research operations (Table 6). The 
most notable elements are the Genebanks and other genetic collections maintained by IRRI, 
AfricaRice and CIAT, and the long term trials at IRRI and AfricaRice. Also included in this 
category are the libraries which provide valuable support to CGIAR and partner scientists.   

The GRiSP institutional budget includes capital funding to maintain the existing 
infrastructure and fixed asset base – a relatively steady state scenario – to support the GRiSP 
research. Specific items included are the normal array of computers, vehicles, equipment for 
existing labs, etc. Costs to maintain the Bouaké headquarters of AfricaRice are included. This 
capital budget is additional to the funds currently held in the capital funds of IRRI, AfricaRice and 
CIAT. It should be noted that these current capital funds held by centers are inadequate to 
adequately replace fixed assets as they are funded by depreciation on assets accounted for on 
a historical cost basis and not replacement cost.    

An area of chronic underfunding within CGIAR centres is staff development. The GRiSP 
proposal provides an amount equivalent to 1.5-2% of base salaries for training and other staff 
development activities which is in line with survey results from the American Society for Training 
and Development.  
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Investment gaps 
Table 7 and Figure 8 summarize the investments required to implement GRiSP and identify the 
known funding gaps -- in other words, those resources needed beyond the restricted grants 
already in place as of April 30, 2010. This includes currently unknown unrestricted funding for 
2011 and beyond. The currently unfunded gap amounts to USD 10.5 million in 2010 and rises to 
USD 117.7 million by 2013. 
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Fig. 8. Required and committed funds for GRiSP for the 2010 to 2013 period. Committed funds only 
include ongoing restricted projects and unrestricted funding expected for 2010.   

21st -century research facilities 
IRRI, AfricaRice and CIAT will require investment in new research facilities over time. Table 8 
lists these facilities but the GRiSP proposal does not include these amounts in the budget

 

since 
the timing is fluid unlike the recurring research costs.    

In the case of IRRI, many important facilities (laboratories, training centre, conference 
facilities, and experimental station) date from the 1960s and 70s and are now showing their age. 
One sees a similar situation at CIAT.    

High-priority areas for IRRI include new plant growth facilities (i.e. phyotron, 
glasshouses) as the current units are difficult to maintain, are not energy efficient and are not the 
facilities required for 21st-century research methods. Similarly, CIAT needs to upgrade its 
phenomic transgenic and marker assisted selection facility, irrigation and machinery systems for 
confined biosafety trials at Santa Rosa station, and upgrade and renovation of Training Center.  
For AfricaRice, a well-equipped seed and postharvest training center is urgently needed in 
Senegal to contribute to enhancement of the competitiveness of rice produced in the ECOWAS 
member states. The Center’s focus on biotic stresses in rice at its station in Benin requires 
expansion of the current very basic phenotyping and genotyping facilities. There is also a need 
to expand and upgrade the long term storage facility for its genetic resources unit  

These improved facilities will be essential for attracting and retaining world class 
scientists (either as staff, visiting scientists or partner) needed to meet the GRiSP mandate, and 
for conducting the high quality research expected by stakeholders. GRiSP centers understand that 
such investments could be funded through Window 3 in the shorter term and by Window 1 in the 
longer term.   
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Budget tables  

Table 2. Program expenditures: summary budget by center, 2010-2013 (USD million) 

Research Themes IRRI AfricaRice CIAT

Other 
CGIAR 
Centers

NARES, 
NGO, 
ARI

Global 
Support 
& Coord.  Total Share

T1-Genetic resources 51.29      8.29           9.53        0.35          13.05   -         82.51    17%
T2-New varieties 76.37      17.07         13.69      2.34          17.33   -         126.81  25%
T3-Production systems 54.59      20.93         1.46        8.08          21.62   -         106.67  21%
T4-Value chains 13.36      6.60           0.39        -           1.71     -         22.06    4%
T5-Policy and information 23.32      9.69           0.39        4.27          6.86     -         44.52    9%
T6-Delivery 29.44      21.07         0.96        4.96          10.77   -         67.20    14%

Subtotal Themes 248.37   

 

83.65        

 

26.42     

 

20.00       

 

71.33  

 

-        

 

449.77

  

90%
Institutional capacity 16.36      5.52           2.84        -           -       24.72    5%
Global support & coordination -          -             -          -           -       24.76     24.76    5%
Total 264.73   

 

89.17        

 

29.26     

 

20.00       

 

71.33  

 

24.76    

 

499.25

  

100%
Percentage 53% 18% 6% 4% 14% 5% 100%

   

Table 3. Program expenditures: summary budget by year (USD million) 

Research Themes 2010 2011 2012 2013 Total
T1-Genetic resources 17.16         19.12         21.61         24.62         82.51         
T2-New varieties 27.75         30.60         33.04         35.43         126.81       
T3-Production systems 21.57         25.24         28.25         31.61         106.67       
T4-Value chains 3.71           5.39           6.14           6.82           22.06         
T5-Policy and information 9.25           10.87         11.73         12.67         44.52         
T6-Delivery 14.13         16.39         17.60         19.07         67.20         

Subtotal Themes 93.57        

 

107.61      

 

118.37      

 

130.22      

 

449.77      

 

Institutional capacity 5.54           6.09           6.39           6.71           24.72         
Global support & coordination 1.10           7.12           8.02           8.52           24.76         
Total 100.20      

 

120.82      

 

132.77      

 

145.45      

 

499.25      

    

Table 4. Program expenditures: summary budget by region, 2010-2013 (USD million) 

T1-Genetic resources 55.49             14.94             12.10             -                    82.54             
T2-New varieties 76.81             33.90             16.10             -                    126.81           
T3-Production systems 73.28             31.71             1.66               -                    106.66           
T4-Value chains 12.90             8.71               0.44               -                    22.06             
T5-Policy and information 28.01             15.87             0.64               -                    44.51             
T6-Delivery 37.21             28.82             1.16               -                    67.20             

Subtotal Themes 283.71          

 

133.95          

 

32.11            

 

-                   

 

449.77          

 

Institutional capacity 14.75             7.03               2.94               -                    24.72             
Global support & coordination 24.76                 24.76             
Total 298.46          

 

140.98          

 

35.05            

 

24.76                

 

499.25          

 

Percentage 60% 28% 7% 5% 100%

Global Support 
and 

Coordination TotalResearch Themes Asia Africa LAC
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Table 5. Global program support and coordination, 2010-2013 (USD million) 

2010 2011 2012 2013 Total
Global research support 0.20 3.50 3.90 4.30 11.90

Global teams support 0.20 0.50 0.60 0.70 2.00
Research/service/delivery grants (partners) 3.00 3.30 3.60 9.90

Global capacity building 0.00 1.35 1.65 1.65 4.65
Gender capacity 0.00 0.15 0.15 0.15 0.45
Science capacity 0.00 1.20 1.50 1.50 4.20

Program management 0.80 1.57 1.72 1.77 5.86
Staff 0.05 0.25 0.35 0.35 1.00

Program operations 0.05 0.25 0.25 0.25 0.80
Workshops 0.15 0.40 0.45 0.50 1.50

Scientific reviews & brainstorming 0.05 0.10 0.10 0.10 0.35
Advisory Panel 0.00 0.07 0.07 0.07 0.21

CGIAR Integration 0.50 0.50 0.50 0.50 2.00
Communications 0.10 0.30 0.30 0.30 1.00

Rice Today 0.05 0.20 0.20 0.20 0.65
Other communication 0.05 0.10 0.10 0.10 0.35

M&E/Impact Assessment/ Priority setting 0.00 0.40 0.45 0.50 1.35
Total 1.10 7.12 8.02 8.52 24.76

  

Table 6. Institutional capacity funds, 2010-2013 (USD million) 

Institutional Capacity IRRI Africa Rice CIAT Total
Genebank + other collections 4.25       1.26            0.85       6.36       
Long term trials 0.73       0.04            0.23       1.00       
Library 2.53       0.21            0.34       3.08       
Capital 8.00       1.88            1.19       11.08     
Mbe Station, Bouake -         1.97            -         1.97       
Staff Development 0.85       0.17            0.23       1.24       
Total 16.36    

 

5.52           

 

2.84      

 

24.72    

   

Table 7. Investment gaps, 2010-2013 (USD million) 

T1-Genetic resources 51.29     8.29          9.53       0.35        13.05    82.51      28.01          (54.50)   
T2-New varieties 76.37     17.07        13.69     2.34        17.33    126.81    57.99          (68.82)   
T3-Production systems 54.59     20.93        1.46       8.08        21.62    106.67    44.54          (62.12)   
T4-Value chains 13.36     6.60          0.39       -          1.71      22.06      9.56            (12.50)   
T5-Policy and information 23.32     9.69          0.39       4.27        6.86      44.52      22.09          (22.43)   
T6-Delivery 29.44     21.07        0.96       4.96        10.77    67.20      31.58          (35.62)   

Subtotal Themes 248.37  

 

83.65       

 

26.42    

 

20.00     

 

71.33   

 

449.77   

 

193.77       

 

(256.00)

 

Institutional capacity 16.36     5.52          2.84       -          -       24.72      9.64            (15.08)   
Global support & coordination 24.76      24.76      -             (24.76)   
Total 264.73  

 

89.17       

 

29.26    

 

20.00     

 

71.33   

 

24.76     

 

499.25   

 

203.41       

 

(295.84)

 

Gap

Other 
CGIAR 
Centers

NARES, 
NGO, 
ARI

Global 
Support 
& Coord.

Total 
Required CommittedResearch Themes IRRI AfricaRice CIAT
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Table 8. 21st Century research facilities (USD million, not included in GRiSP budget) 

Center Infrastructure
 Estimated 

Cost 
IRRI New state-of the art plant growth center 12.00         

Upgrade of existing plant growth facilities to include environmental growth chambers 8.00           
Major upgrade of the Experimental Farm 5.00           
Genebank/plant breeding center upgrade and renovation 40.00         
Upgrade and renovation of  Training Center and dormitories 2.00           
Renovation of Drilon Hall for research office space 1.00           
Renovation of riceworld and development of conference facilities 1.00           
C4-rice, BNF-rice and other new Laboratories 5.00           
Digital campus 0.50           
Solar energy 10.00         

Africa Rice Seed and post-harvest training center, Senegal 1.00           
Biotic stresses phenomics and upgraded MAS facility, Benin 1.50           
Long-term storage facility GRU, Benin 1.00           

CIAT Upgrade of phenomics, transgenics and marker lab facilities 5.00           
Upgrade of field management systems for confined biosafety trials 0.50           
Upgrade and renovation of Training Center 0.25           

Total 93.75        
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Appendix 1. Ex ante assessment of the potential impact of GRiSP 
The strategic assessment team in GRiSP is currently conducting a systematic, quantitative 
analysis of production constraints, impact of technology solutions and R&D priorities for rice. As 
an example, we show preliminary results of this exercise, based on one world region, South 
Asia, to illustrate the approach and to give an evidence-based indication of the overall impact 
potential of GRiSP. This chapter provides supplementary information to the section on What 
accelerated international rice research can contribute, including Box 1. 

Ex ante assessment of potential GRiSP solutions and impact in South Asia  
Methods. This analysis for South Asia includes India, Pakistan, Bangladesh, Nepal, 

Bhutan, Myanmar, and Sri Lanka. The total rice harvest area is about 34.3 Mha of irrigated rice 
and 28.5 Mha of rainfed rice (including lowland, upland, and deepwater rice). The assessment 
was performed for two sets of technologies: 

 

Those that close yield gaps caused by specific abiotic & biotic stresses  

 

Those that increase yield potential (inbreds, hybrids, C4 rice)  
Using experimental data and literature sources, GRiSP scientists compiled estimates of 

the effects of yield reducing and yield limiting factors in the irrigated, rainfed lowland, upland and 
deepwater environments of South Asia, and these were translated into a set of standardized 
yield loss parameters for specific areas affected within each environment. For each constraint, a 
research product solution was identified, along with the expected portion of the losses to be 
averted in the affected areas, and on farm costs associated with adoption.  The nature of each 
solution (management recommendations, policy changes, improved germplasm, or 
combinations of germplasm and management) was noted, along with the year of expected 
research product availability.  

For technologies that improve yield potential, the following assumptions have been 
applied. The use of new plant architectures is forecasted to eventually improve inbred yield 
potential by 10%.  Hybrids have been continually documented to have a 15% advantage in yield 
potential over the best inbreds. Thus, a long term 25% yield potential improvement is forecasted, 
so as to maintain the 15% advantage over future inbreds.  The revolutionary change of rice to a 
C4 photosynthetic pathway should break the yield potential barrier for inbreds. This dramatically 
could improve yield under irrigated conditions, but should have an even bigger effect in rainfed 
environments, as the C4 photosynthetic pathway will also dramatically improve water use 
efficiency. As a result, projected yield potential gains are a 40% improvement in irrigated 
environments and a 50% improvement in rainfed. It is assumed that the proportional increase in 
yield potential transfers to the same proportional increase in actual yield.  

Adoption was projected for the period of 2011-2035 on the basis of assumptions 
reflecting research product availability, the nature of the technology, and the target environment.  
Adoption is assumed to start the year after initial research product availability, following an 
exponential curve during the period.  Modest growth presumptions in line with previous adoption 
studies on rice technologies was applied, and these assume the fastest rates of diffusion for 
improved varieties 2-2.5% per year), whereas management solutions had the slowest diffusion 
(1-1.5% per year). Lower rates refer to rainfed environments, given that they often receive 
poorer extension and service provision.   

Potential annual research benefits per hectare were calculated by multiplying the 
conditional yield gain per hectare, a technology efficiency estimate, and the unit price of paddy 
(fixed at a nominal $250 per t), and then subtracting adoption associated costs. To obtain gross 
annual research benefits, these gains per hectare were multiplied by the area affected by the 
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constraint/opportunity and the adoption rate was estimated in a particular year. These 
calculations were performed separately for irrigated and rainfed environments.  

The resulting estimates reflect total benefits from development, adaptation, testing and 
extension of technologies that GRiSP will spearhead. They reflect more than impact attributable 
to GRiSP alone, as there are many partners in the research and extension system who need to 
make complementary investments to realize these impacts.  Moreover, in the absence of 
GRiSP, other rice research actors would remain in place, and technology development would 
occur, albeit at a slower and less coordinated pace.    

To reflect the attributable contribution of GRiSP to these benefits, this analysis made the 
conservative assumption that all GRiSP research products would be eventually available even in 
the absence of international rice research efforts. However, in GRiSP’s absence, these products 
would be available later. In irrigated environments, it is assumed that without GRiSP, research 
product availability will be delayed by 5 years.  In rainfed environments, the delay is assumed to 
be longer at 8 years, due to lower research, extension and service intensities by others for those 
areas. GRiSP attributable benefits are calculated by taking the difference between gross annual 
research benefit flows and scenarios in which those flows are delayed by the periods noted 
above.  

This analysis represents an initial attempt to analyze expected benefits.  Key limitations 
include that: 

 

Not all technologies are included (e.g. postharvest, biofortification, quality 
improvement, etc). 

 

Estimates of rice area affected by and yield losses for various abiotic and biotic 
constraints often rely on older data, and do not have adjustments for future changes.  

 

Adoption curves could be further refined with additional partner input. 

 

Geographic disaggregation is limited.  

 

Calculations focus on gross annual research benefits using a fixed rice price, rather 
than economic surplus effects.   

Results. In terms of yield reducers and limiters, this finds that current average 
exploitable yield gaps are about 2 t/ha in irrigated systems (difference between attainable yield 
and current average yield) and 1t/ha in rained systems. Nutrients, water, diseases & weeds play 
a large role for current yield gaps in both environments, relative to specific abiotic stresses, such 
as submergence, salinity, heat stress, or Fe toxicity.  In later years, after C4 rice is developed, 
increasing yield potential offers more economic benefits than does closing yield gaps.  

The analysis finds that the development, adaptation and dissemination of GRiSP 
technologies has the potential to generate $47 billion of discounted gross benefits by 2035, with 
$4.3 billion of discounted benefits and 58 million net additional tons of production in that year 
alone, as a result.    

Assuming that the availability of GRiSP technologies would happen, but would be 
moderately delayed in GRiSP’s absence, the GRiSP is attributable for $ 26.2 billion of these 
gross benefits, and 27 million net additional tons of production by 2035.  Set against $1.04 billion 
of South Asian investment over the period, this translates into a 25:1 benefit cost ratio and an 
internal rate of return of 77%.  
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Assessing the expected benefits of GRiSP for the poor and food-insecure 
Regional analyses of the expected benefits of specific technologies, such as the example 
provided for South Asia in Box 1, reveal that GRiSP could make a net average global yield 
growth contribution of at least 360 kilograms of paddy per hectare by 2035. This overall 
attributable productivity growth estimate was fed into a global rice trade model to calculate 
domestic price effects. These were then fed into a series of equations to calculate poverty and 
food security impacts for poor consumers.    

Modeling price effects of productivity increases. IRRI’s new global rice trade model is 
a partial equilibrium structural econometric model of major rice-producing, rice-consuming, and 
rice-trading countries. The representative country model includes supply, demand, trade, ending 
stocks, and market equilibrium conditions. Rice production is modeled by estimating separate 
area and yield equations. The model incorporates the regional supply response of rice and 
different competing crops in most producing regions to capture climatic differences and regional 
heterogeneity in the availability of water and other natural resources that influence the mix of 
crops in various parts of a country. The estimated econometric model was used to develop a 
baseline projection of supply, demand, and prices for rice under a set of exogenous 
assumptions. Baseline projections normally assume the continuation of current policies and 
normal weather. The model uses a forecast of macroeconomic variables such as gross domestic 
product (GDP), consumer price index (CPI), exchange rate, and population. Once the baseline 
was developed, the model was then simulated by increasing yield to assess some preliminary 
impacts of GRiSP. The dataset used in this study was compiled from various sources, including 
national partners, FAPRI, the Foreign Agricultural Service (FAS) of the U.S. Department of 
Agriculture, and FAOSTAT.     

Translating price effects into benefits for the poor and food-insecure. This analysis 
determined how the rice price effects projected from the GRiSP’s effects on productivity by the 
global trade model translate into poverty and food security impacts by calculating expenditure 
savings on rice by poor consumers and the amount of additional caloric consumption enabled 
for the food-insecure, relative to their caloric insufficiency.  

Headcount poverty measures of those living on less than $1.25 (PPP) per day, along 
with average poverty gaps, were compiled from the World Bank’s PovCalNet data resource for 
Asian countries. Household rice expenditure shares for those under $1.25 per day were 
calculated from various national expenditure surveys conducted in the mid-2000s. Aggregate 
expenditure savings were converted to additional rice consumption enabled, and then to calories 
to calculate the number of people lifted out of hunger.    

Results in terms of price effects and supply response. Specific national price effects 
calculated through the model are presented in Table A1. Overall, the results suggest that 
domestic prices in major Asian countries are expected to be on average 16% lower than the 
baseline level by 2035 if sufficient investments in GRiSP are made and the research is 
successful, also in terms of meeting the assumed adoption rates. Global rice area is projected to 
increase by 1.5 million hectares in the baseline, whereas lower prices in the GRiSP scenario 
would reduce rice area by 3 million hectares relative to the baseline level in 2035.        

Results in terms of poverty and food security impacts. Using the national price 
effects determined through the trade model in the poverty and food security calculations 
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described above yields the estimates of poverty and food security impacts attributable to GRiSP 
in Table 1. As a result of the GRiSP, expenditures on rice by those under the $1.25 (PPP) 
poverty line decline by $9.5 billion (PPP) annually in Asia (holding consumption constant). 
Adding those reductions to income means that 133 million Asians are lifted above the $1.25 
poverty line, reducing the overall number of poor by 15%. Considering that this arises from an 
aggregate global 25-year investment of $3 billion, this means that the cost of lifting one person 
above the poverty line is $23. As a result of increased rice availability and reduced prices, 107 
million undernourished Asians can afford to reach caloric sufficiency, reducing the number of 
food-insecure by 20%. In certain countries, such as Laos and Bangladesh, hunger is halved.  

This study is meant to illustrate the potential impact of GRiSP and how it can be assessed. 
Similar analyses will be conducted for all rice-growing regions of the world, as part of the work 
on strategic assessment and the rice information gateway (GRiSP Theme 5).   

Table A1. Benefits to the poor and food-insecure from an 8.5% improvement in rice productivity 
attributable to the GRiSP by 2035. (Modeling done by S. Mohanty and D. Raitzer, IRRI; data on food 
insecurity are from FAO, poverty data are from the World Bank, rice expenditure shares have been 
provided by O. Dupriez of the World Bank, and price effects have been calculated via IRRI’s global rice 
trade model.)  

Country Number 
of food- 
insecure

 

(2004-06) 

Pop. 
below 

$1.25/day 
(2005) 

Rice 
expend. 

share 
(pop. 
below 

$1.25/d) 

Price effect 
of prod. 
growth 

(from trade 
model) 

Reduction 
in annual 

expenditure
(PPP,  pop. 

below 
$1.25/d) 

Number of 
people 

lifted above 
the $1.25 

PPP 
poverty line 

Number 
lifted out 
of hunger 

 

Million Million % % $ Million Million Million 
Cambodia 3.5

 

5.6

 

22.2

 

22.1

 

111.3

 

1.1

 

1.3

 

China-rural 121.7

 

198.4

 

22.4

 

14.6

 

2,766.5

 

46.9

 

26.7

 

China-urban 5.7

 

9.3

 

10.5

 

14.6

 

64.6

 

9.3

 

0.6

 

Indonesia 36.7

 

21.4

 

24.1

 

11.2

 

252.3

 

6.1

 

6.9

 

Lao PDR 1.0

 

2.0

 

40.4

 

18.5

 

62.8

 

0.8

 

0.5

 

Malaysia ns

 

0.1

 

12.3

 

18.5

 

1.4

 

0.1

 

ns

 

Philippines 12.7

 

19.1

 

20.1

 

10.6

 

175.3

 

3.5

 

2.2

 

Thailand 10.7

 

0.3

 

12.1

 

18.5

 

2.6

 

0.2

 

2.9

 

Vietnam 11.2

 

19.0

 

24.4

 

23.5

 

472.9

 

10.7

 

4.8

 

Bangladesh 40.2

 

77.4

 

26.3

 

23.3

 

1,852.0

 

14.3

 

22.2

 

Bhutan ns

 

0.2

 

13.1

 

18.5

 

1.7

 

0.03

 

ns

 

India-rural 189.2

 

342.9

 

15.5

 

13.6

 

2,939.0

 

30.2

 

30.1

 

India-urban 62.3

 

112.9

 

8.7

 

13.6

 

544.7

 

5.9

 

5.6

 

Nepal 4.2

 

14.8

 

21.3

 

13.6

 

157.1

 

0.9

 

1.1

 

Pakistan 36.5

 

35.2

 

2.9

 

12.6

 

55.2

 

1.4

 

1.6

 

Sri Lanka 4.1

 

2.0

 

20.7

 

13.6

 

25.6

 

1.6

 

1.0

 

Total 539.7

 

860.6

   

9,485.0

 

133.0

 

107.5
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Appendix 2. The road to GRiSP: key events  

Dec. 
2006 

IRRI and AfricaRice seek support from 
CIDA to help with centers’ desire to align 
research programs building on earlier 
efforts to increase collaboration  

Mar. 
2007 

IRRI BOT Chair and Vice Chair attend 
the AfricaRice Board meeting in Benin as 
observers 

June 
2007 

Programmatic AfricaRice–IRRI–CIAT 
alignment workshop (Benin) for sub-
Saharan Africa (CIDA support) 

Mar. 
2008 

Joint AfricaRice–IRRI meeting attended 
by 21 IRRI staff, including DG and 
interim DDG-R (Benin) 

Mar. 
2008 

Joint IRRI–AfricaRice presentation 
during TICAD IV experts’ meeting 

May 
2008 

Joint IRRI–AfricaRice presentations at 
launching of CARD, Yokohama, Japan 

Aug. 
2008 

Joint IRRI–AfricaRice mission to East 
and Southern Africa to develop joint 
strategy  

Sep. 
2008 

Two AfricaRice Board members attend 
IRRI BOT meeting as observers 

Oct. 
2008 

DG and DDG-R AfricaRice visit IRRI 

Dec. 
2008 

Launching of joint IRRI–AfricaRice 
Eastern and Southern Africa Rice 
Program (ESARP) during AGM 2008 

Dec. 
2008 

First sketch of a global rice program in 
response to AGM 2008 

Apr. 
2009 

Opening of joint AfricaRice–IRRI office in 
Dar-es-Salaam  

May 
2009 

DDG-Rs of IRRI and AfricaRice develop 
first draft of GRiSP with input from CIAT 
rice scientists 

June 
2009 

Joint IRRI–AfricaRice presentations 
during 2nd General Meeting of CARD 

Aug. 
2009 

Further improvement of GRiSP strategic 
plan 

Sep. 
2009 

Endorsement of GRiSP by AfricaRice 
BoT, National Experts’ Committee, and 
Council of Ministers of AfricaRice (24 
ministers of agriculture) 

Oct. 
2009 

Endorsement of GRiSP by IRRI Board  

Oct. 
2009 

Discussion and endorsement of GRiSP 
by CORRA  and by APAARI 

Dec. 
2009 

Further discussion of GRiSP at ESARP 
annual meeting in Tanzania 

Dec. 
2009 

Support for GRiSP expressed by FLAR 
and Catholic Relief Services 

 

Jan. Joint IRRI–AfricaRice visit to CIAT, 

2010 Colombia, and EMBRAPA and IRGA in 
Brazil to discuss cooperation in GRiSP 

Jan. 
2010 

GRiSP Vision and Strategy document 
completed and shared with key donors 
and partners 

Mar. 
2010 

Regional consultations for Africa and 
discussion of GRiSP, Africa-wide 
strategy, and GRiSP implementation at 
Africa Rice Congress, Bamako, Mali 

Mar. 
2010 

Discussion of GRiSP at GCARD with  
CIRAD and IRD leaders; research 
leaders of IRRI, AfricaRice, and CIAT 
met to further develop the portfolio of 
GRiSP products and its overall structure 

April 
2010 

GRiSP proposal development workshop 
in Los Baños, 26-30 April, with partners 
from CIRAD, IRD, JIRCAS, MAFF-
Japan, CARD, and AfricaHarvest. 
Integration of key parts of rice research 
agendas of CIRAD and IRD into GRiSP. 
Feedback from ICAR, CAAS, and CRS  

April 
2010 

GRiSP presentation to APAARI, New 
Delhi 

May 
2010 

Proposal writing and submission to 
Consortium Board by 10 May. Proposal 
shared with key partners for feedback 

June 
2010 

Submission of revised proposal to the 
Fund 

July-
Oct. 
2010 

Meetings with key partners for further 
alignment, including CAAS (China), 
ICAR (India), JIRCAS & JICA (Japan), 
and EMBRAPA (Brazil). Discussion of 
GRiSP with regional NARES bodies and 
development partners, and with donors 
and other organizations, including FAO 
and the Global Crop Diversity Trust 

Aug. 
2010 

Development of refined GRiSP work plan 
and business plan in conjunction with the 
IRRI Annual Program Review 

Aug.-
Nov.  
2010 

Presentation of GRiSP to research 
communities in Germany, Switzerland, 
the UK, Japan, and the U.S. 

Oct.-
Nov.  
2010 

Align research management structures in 
IRRI, AfricaRice, and CIAT for GRiSP; 
form GRiSP management teams 

Nov. 
2010 

Complete strategic assessment of R&D 
priorities for rice; fine-tune GRiSP 
investment priorities 

Nov. 
2010 

Official launch of GRiSP at IRC 2010, 
Hanoi, 9-12 Nov. 
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Appendix 3. Research and development themes in GRiSP  

Theme 1: Harnessing genetic diversity to chart new productivity, quality, and 
health horizons  

Rationale and objective   
Genetic diversity is the foundation of the genetic improvement of crops. Knowledge of multiple 
facets of rice genetic diversity from the molecular to the phenotypic is essential for effective 
conservation and use to meet both current and future needs. Although the genetic makeup of 
rice, a vast catalogue of genes, has been revealed as a result of recent advances in 
biotechnology, most of their functions remain largely unknown. Thousands of undiscovered 
genes can potentially benefit rice productivity and quality and the processes to decipher their 
functions are complex—requiring cutting-edge biotechnology, phenotyping methods, and 
bioinformatics. An individual institution can cope with only a few at a time. If we are to exploit the 
rice genome adequately in a timely manner to help increase the world’s rice harvests, a global 
research effort is needed, integrating the strengths of public and private organizations and 
facilities from high-tech laboratories to farmers’ fields. The CGIAR, through existing centers and 
new research networks as a basis for wider partnerships, is ideally placed to lead this effort.  

Theme 1 draws together germplasm conservation, diversity analysis, gene discovery, 
and dissemination of advanced genetic/breeding resources, presenting a unique opportunity to 
maximize the use of conserved and customized germplasm. Because water is fundamental to 
rice productivity, traits dealing with stress related to water—too little or too much—are the core 
concern of this global effort to reduce risks to farmers and to mitigate the effects of a changing 
climate. Research will also include a wide spectrum of genes for other traits that have high 
impact in the various rice production environments.    

Research approach 
The basic approach is to improve the conservation, characterization, and use of the world’s rice 
gene pool for varietal development by joining the resources of organizations across the globe. 
This will mean joint management of the world’s rice genetic resources both in genebanks and in 
research, development, and extension institutions. The theme will capitalize on the rapid 
advances in DNA sequencing technologies to reveal rice diversity in a comprehensive manner. 
We will learn from plant species with better photosynthetic efficiency (Box A1) and nitrogen-
fixing capability how to redesign the rice plant for greater productivity for the future.   

Box A1. C4 rice—re-engineering photosynthesis 
Construction of C4 rice, in which the 3-carbon metabolic pathway of photosynthesis in present rice plants is converted 
into a 4-carbon one, is a revolutionary, elegant concept and a grand challenge to be addressed in GRiSP. C4 rice 
would increase rice yields dramatically, by up to 50%, independently of the rice-growing environment (unlike all other 
interventions), while using water and fertilizer up to 30% more efficiently. The metabolic components already exist in 
C3 rice plants. However, the anatomical and biochemical features of C4 plants must be understood and transferred to 
rice plants. A technological innovation of this magnitude requires the skills and technologies of a global alliance of 
multidisciplinary partners. In GRiSP Theme 1, this is being pursued by a group of scientists and their resources from 
advanced institutions around the world in the international C4 Rice Consortium. The aim is to construct a functioning 
C4 rice plant within the next 20 years. Success would mean a quantum leap in securing the world’s future rice supply. 

 

Product lines and outcomes 
The research and development product lines in Theme 1 are  

1.1. Ex situ conservation and dissemination of rice germplasm  
1.2. Characterizing genetic diversity and creating novel gene pools  
1.3. Genes and allelic diversity conferring stress tolerance and enhanced nutrition  
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1.4. C4 rice 
1.5. Nitrogen-fixing rice    
1.6. Informatics support for germplasm management and gene discovery.   

These product lines will provide the foundation for new international rice breeding 
programs, leading to new and improved rice varieties (addressed in Theme 2) and cropping 
systems (Theme 3). They will also improve both in situ and ex situ conservation of the world’s 
rice genetic resources. Broadened access to genetic resources and tools by breeders, 
researchers, and plant biologists is expected to improve the efficiency of rice breeding and gene 
discovery activities among partners, enable precision breeding, and accelerate the achievement 
of breeding targets in Theme 2. The research products will all be international public goods to 
be used by the global rice research and breeding communities. This outcome requires an open 
environment for germplasm exchange and sharing.   

Innovative contributions  
The collective research capacity under Theme 1 provides opportunities for innovation not 
possible in individual institutions. Key innovations of significant scale and scope include  

 

integrating management of the world’s largest collection of rice genetic resources; 

 

a new, global public genetic diversity research and gene discovery platform; 

 

modernizing trait evaluation using high-throughput precise phenotyping; 

 

designing a plant ideotype for climate-change scenarios; 

 

producing a more efficient rice plant (C4) for the future; and 

 

exploring nitrogen fixation in rice to reduce dependency on nitrogen fertilizer.   

Partnerships 
Leading rice genetic resources centers and research groups worldwide will become fully aligned 
under this theme, in which IRRI, AfricaRice, and CIAT will join forces with CIRAD, IRD, JIRCAS, 
leading research institutions and universities from many countries, and private companies. They 
will share collections of genetic stocks and databases, take part in a global genotyping and 
phenotyping network, and exchange staff. Importantly, there will be close liaison between 
research under this theme and similar programs in the CGIAR on other crops, as is currently the 
case with the Generation Challenge Program (GCP). Partnership with the GCP is particularly 
important to Theme 1 given the shared objective of building an efficient gene discovery platform.   

Impact pathway 
To date, only a small fraction of the rice genetic resources has been used in breeding.  
Sustained access, exchange, and use of these materials are essential because demand for 
them to address production and environmental problems will increase in the future. This means 
greater demand for the genetic knowledge and tools needed to identify and use them.  

The product lines of Theme 1 are closely aligned with Theme 2 by providing a 
comprehensive, well-documented germplasm and breeding resource base and a genetic 
diversity platform to enable the identification of gene combinations important for varietal 
development. In relation to other Mega Programs, rice as a genetic model has much to offer to 
other crop species. Gene discovery in rice will directly benefit genetic research on other 
commodities in TA 3 (Thematic Area 3 of the CGIAR Strategy and Results Framework). 
Comparative biology using plant systems other than rice will enable re-designing of the rice 
plant with huge potential impact on production. At the level of discovery science, Theme 1 can 
play an important role in leveraging the plant science community to apply genetic knowledge to 
reach new frontiers, as illustrated by the C4 and nitrogen-fixing projects, which will engage a 
broad community of researchers around the world.   
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Theme 2: Accelerating the development, delivery, and adoption of improved rice 
varieties  

Rationale and objective 
From identifying desirable rice traits to the wide adoption of varieties incorporating them is a 
long and exacting process spanning up to 15 years. The need for a large and comprehensive 
truly global program to develop new varieties for rice production environments and bring new 
seeds to farmers faster is becoming more compelling and it will require engagement of a wide 
range of public- and private-sector organizations and networks. New approaches, such as 
marker-assisted breeding, can shorten varietal development cycles by 3–5 years and allow 
breeders to design new varieties and improve existing rice varieties and hybrids more precisely. 
These new approaches must be implemented through well-designed, product-oriented, 
interdisciplinary, and interconnected breeding programs in the world’s major rice regions. For 
example, great opportunities exist now to further develop and spread new rice varieties from 
inter- and intraspecific crosses, particularly to meet local needs in Africa. A quantum increase in 
yield can be made in rainfed systems by creating new varieties that tolerate abiotic stresses, 
such as drought, iron toxicity, submergence, salinity, and heat.   

Demand is increasing from consumers for better quality rice varieties. Also, rice must 
become resilient to climate change. For this, we must gather better information on the spatial 
and temporal variability of the target production environments; preferences of farmers, 
processors, and consumers; new cultivation practices used by farmers; and the impact of 
climate change, and use it to guide rice breeding programs in a precise manner.    

Research approach 
Interdisciplinary breeding teams, integrated across mainly public-sector partners—sharing 
critical facilities and learning from each other—will identify and define ideal rice phenotypes 
(ideotypes) for different production environments, adapted to future cropping systems, as well 
as key biophysical and socioeconomic constraints, and market demand. They will also enable 
better south-south transfer of germplasm, making innovations from leading NARES available to 
other countries, and better linkages with the private sector. The tools for parental selection and 
better understanding of the genetics of agronomic traits should lead to more efficient breeding 
programs that make optimum use of the available resources.  

Joint basic research will be carried out by program partners on varietal improvement and 
advanced breeding methodologies. Germplasm evaluation across Africa, Asia, and Latin 
America will be accelerated, with a modernized International Network for the Genetic Evaluation 
of Rice (INGER) as an engine for germplasm exchange and variety testing in different 
environments.   

Product lines and outcomes 
The research and development product lines in Theme 2 are   

2.1. Breeding informatics and multienvironment testing  
2.2. Improved donors and genes conferring valuable traits  
2.3. Stress-tolerant rice varieties for South and Southeast Asia   
2.4. Stress-tolerant rice varieties for Africa    
2.5. Improved rice varieties for intensive production systems in Asia and Africa 
2.6. Improved rice varieties for Latin America and the Caribbean  
2.7. Hybrid rice for the public and private sector   
2.8. Healthier rice varieties             
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These products will be provided in a timely manner to breeding programs (see below) for 
testing and eventual use by farmers. Thus, the outcome of Theme 2 is an indispensable step 
toward poverty reduction by improving rice productivity and hence farmers’ income.   

Innovative contributions 
Plant breeding methods are changing rapidly, mainly through the application of molecular 
markers in precision breeding. Key innovations in Theme 2 include 

 
more precise targeting of rice breeding to key environments and market segments; 

 

development and use of high-throughput marker applications in rice breeding 
programs; 

 

wider use of interspecific crosses; 

 

breeder-friendly decision tools for the public and private sector; 

 

sources of improved quality and pest resistance; 

 

new, global research networks (e.g., Rice Blast Research Network) as a key strategy 
for achieving stable disease resistance in rice;   

 

a new generation of “climate-change-resilient,” stress-tolerant rice varieties with 
combined traits; 

 

renewed efforts to break the yield barrier in rice through a fine-tuned ideotype 
breeding approach, combined with advanced multienvironment testing; 

 

first breeding programs for direct-seeding and conservation agriculture; 

 

a new generation of hybrids with higher yield, better quality, and higher seed yield; 
and 

 

recurrent selection for physiological traits that confer higher yields, and attention to 
yield evaluation earlier in the breeding process.   

Partnerships 
This theme involves many partnerships among CGIAR centers, CIRAD, IRD, JIRCAS, the 
Generation Challenge Program (GCP), NARES, advanced research institutions, the private 
sector, and specialized NGOs to provide the research power needed to accelerate the 
development of new germplasm, and obtain critical feedback from all users in the rice value 
chain. One such network will be the African Rice Breeding Task Force (Box A2), which started 
in 2010.   

Box A2. African Rice Breeding Task Force 
NERICA is now a household name in Africa—a name that stands for good rice. NERICA is synonymous with the work 
that earned AfricaRice the King Baudouin award in 2000, Dr. Monty Jones the prestigious World Food Prize in 2004, 
and Dr Moussa Sié the Fukui International Koshihikari Rice Prize from Japan in 2006. More than 200 rice varieties 
developed by AfricaRice and partners have been released over the last 20 years in sub-Saharan Africa. 

Through grants by the government of Japan, the Bill & Melinda Gates Foundation, and other donors, 
AfricaRice will team up with IRRI, NARES, and other partners from inside and outside Africa to develop the next 
generation of rice varieties in Africa. Through a task force mode of operation, efficient and effective product 
development pipelines focusing on clearly defined target populations of environments (TPEs) will be established. 
National and international rice breeders will work in interdisciplinary breeding teams, dividing responsibilities for 
testing of fixed lines and segregating populations according to technical capabilities and the presence of hotspots for 
certain stresses in their respective countries. The task force will also clearly have a capacity-building role for young 
aspirant breeders. 

The INGER-Africa network will be responsible for multiplication and distribution of new seed for in-country 
hotspot testing, participatory varietal testing trials, central data acquisition, and genotype-environment analyses.  

  

Breeding networks involving dozens of partners in Asia will focus on specific target 
production environments, including drought-prone, flood-prone, and saline-prone areas in South 
and Southeast Asia; high-yielding irrigated areas; as well as temperate rice-growing areas that 
are the target of the Temperate Rice Research Consortium (TRRC). New public-private 



 

52 

partnerships will enable more rapid development of hybrid rice, which is rapidly becoming a 
prominent feature of Asian rice farming and becoming more important in Latin America. Some 
existing models that will be expanded are the Hybrid Rice Development Consortium (HRDC) 
and FLAR.  

Impact pathway 
Products from this theme will be delivered at an accelerated pace through the establishment of 
a molecular rice breeding platform for defining efficient breeding strategies, building on a global 
rice germplasm information system and well-designed networks for multilocation testing of 
varieties. Users of the molecular rice breeding platform, the germplasm information system, and 
the networks will be breeders in GRiSP and NARES. This work will be facilitated by involving 
the genomics and integrated breeding (GIB) services of the GCP. Final users of the climate-
change-resilient, high-yielding varieties will be rice farmers in Africa, Asia, and Latin America 
and the Caribbean. 

Theme 2 outputs will be linked with management practices from Theme 3 to ensure that 
the performance of the new varieties is optimized in the appropriate growing conditions. Seed 
production and dissemination strategies from Theme 6 will ensure efficient and widespread 
adoption. Linkage with national and internationally funded development projects will also assist 
with the uptake of improved varieties by farmers (Theme 6).  

In Asia, established consortia and major regional initiatives, such as CURE for the 
unfavorable rice environments of Asia, IRRC for the favorable environments in Asia, and CSISA 
for intensive rice-based cropping systems in South Asia, will link improved germplasm with 
appropriate management practices and cropping systems (Theme 3). The HRDC will channel 
the products of IRRI’s hybrid rice research to commercial seed producers in Asia.  

The African Rice Breeding Task Force will greatly stimulate uptake of new varieties in 
and beyond AfricaRice’s 24 member states. New varieties will be combined with new and 
improved management practices (addressed in Theme 3) to further close yield gaps in farmers’ 
fields, especially relevant in Africa. In Latin America and the Caribbean, FLAR will be the key 
mechanism for implementing Theme 2 research in conjunction with improvements in cropping 
systems management and delivery (Theme 6).  
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Theme 3: Increasing the productivity, sustainability, and resilience of rice-based 
production systems  

Rationale and objective 
About three-quarters of the world’s rice is obtained from irrigated lowlands, which have been 
demonstrated to be extremely sustainable by three millennia of continuous production in Asia. 
This sustainability is now threatened, however, by recent rapid population growth that leads to a 
declining share of land, water, and energy resources. Labor shortages are growing because of 
rural-urban migration, and the burden of agriculture falls increasingly on the shoulders of women 
and older men who remain behind. Other threats to sustainability arise from inefficient use of 
production inputs, which leads to pollution, environmental degradation, and declining ecosystem 
services. In some areas, the ecological resilience of rice ecosystems and their capacity for 
natural control of rice pests are weakened by the overuse of pesticides and breakdown of rice 
host-plant resistance. It is estimated that pests (nematodes, insects, rodents, and birds), 
diseases, and weeds are responsible for a 25–45% loss of rice production in tropical and 
subtropical Asia. Market-driven diversification, while offering potential for increasing farm 
income, also presents new challenges for sustainable management. Overarching these issues 
are the threats of—and opportunities from—climate change.  

In Africa, lowland rice is cultivated along an intensification gradient, with practically 
undisturbed inland valleys at one end and intensively cropped irrigation systems at the other 
end of the development spectrum. Rice yield gaps between attainable and actual yields are 
high, even in input-intensive systems. However, in contrast to Asia, most rice in Africa is grown 
under rainfed conditions. Drought is a major determinant of crop yields, often in combination 
with phosphorus deficiency. Even in Asia, about half of the rice area is affected by drought, 
uncontrolled submergence, or salinity. Yields in these areas are typically low, in the range of 1–
2 tons per hectare, and poverty is extreme and widespread. Moreover, climate change is 
expected to exacerbate the frequency, severity, and extent of these stresses.  

Rice monoculture with one or two crops a year is the most common system in the 
irrigated regions of tropical Latin America, while one crop a year and rotation with pastures and 
other crops is predominant in the southern temperate regions. There is no reliable information 
on the sustainability of these systems, but it is clear that some of them are stressing natural 
resources and have severe environmental impact. 

There is still large scope for significant increases in rice productivity globally through 
improved agronomic practices that aim at exploiting persistent yield gaps. Such an agronomic 
revolution—perhaps one of the most powerful short- to medium-term interventions—must focus 
on the integration of better adapted germplasm and improved field and landscape management 
practices. This requires good understanding of these yield gaps and interdisciplinary 
approaches that aim at designing sustainable, highly efficient, and ecologically resilient rice-
based cropping systems. Much can be learned in that by sharing experiences across different 
world regions. 

In Asia, Africa and Latin America rice is also cultivated in upland ecosystems (about 
40% of the rice growing areas in Sub-Saharan Africa and LAC). Given the fragility of this 
environment and the poverty of the often small holders in this ecosystem, innovative low input 
cropping management based on conservation agriculture, diversification of farming systems, 
and improved value chains is needed there to improve livelihoods of the poor.   

Research approach 
Research in this theme will focus on developing new crop, resource, and pest and disease 
management options in response to major drivers of change that will shape the future of rice 
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production: increased market linkages and options for diversification, climate change, and land, 
water, energy, and labor scarcity. Strategic and process-based research will be conducted in 
greenhouses and experimental fields to derive generic scientific principles that will underpin the 
development of improved crop and natural-resource management options.  

Location-specific management options will be developed through on-farm adaptive and 
participatory research, for example, in sub-Saharan Africa (Box A3). In areas that specifically 
suffer from drought, submergence, iron toxicity, or salinity, management technologies to 
accompany the introduction of newly developed stress-tolerant rice varieties will be introduced 
simultaneously. In intensive rice production systems, research will focus on opportunities for, 
and challenges to, ecological intensification and crop diversification (e.g., rice-
wheat/maize/pulses/potato).   

Box A3. Transforming rice production across sub-Saharan Africa through mechanization 
The annual consumption of rice in sub-Saharan Africa is increasing by 6% each year and nearly half of it is being 
imported to satisfy this rising demand, costing about $3.6 billion annually. The lack of labor and efficient farm 
implements results in late planting on poorly prepared lands that need more water and yield low harvests because of 
poor fertilizer efficiency, uneven ripening, weeds, and pest damage. Delays during harvesting, threshing, and drying 
combined with poor postharvest treatment and storage can reduce the value of milled rice by 20–50% on the market.   

AfricaRice, IRRI, and CIAT, together with CARD, national governments, NGOs, and commercial companies, 
will spearhead the local adaptation and development of sustainable business models for small-scale mechanization in 
Africa. Crop management systems will be improved and small equipment introduced to reduce labor requirements, 
improve timeliness, close yield gaps, reduce the risk of crop failure, and provide a power source for pumping water, 
crop threshing, and rice milling. These efforts will also create new business opportunities for local entrepreneurs, 
cooperatives, small companies, and others along the whole value chain. Training programs for specialists and 
farmers will be an integral part of the work. 

 

In addition to experimentation, GRiSP, through collaboration with the world’s leading 
modeling groups, will develop and use simulation modeling tools (crop, water, pest, and disease 
epidemics) to scale-up site-specific experimental results, to assess impacts of climate change, 
and to explore options of management interventions. Epidemiological research will be 
conducted on major rice pests and diseases by elucidating relationships among rice plants, 
diseases and their vectors, crop management practices, and the natural environment. Principles 
to enhance ecological resilience to control rice pests will be developed through ecological 
engineering and regionally targeted deployment of resistance genes in rice varieties. The 
research will be carried out at plant, field, landscape, regional, and global scales.   

Product lines and outcomes 
The research and development product lines in Theme 3 are 
3.1. Innovative technologies for ecological intensification of rice production systems under 

current and future climates 
3.2. Methods to enhance ecological resilience for pest and disease control under current and 

future climates in Asia, Africa, and Latin America 
3.3. Management innovations to cope with abiotic stresses under current and future climates 
3.4. Integrated cropping system innovations for future intensive rice systems in Asia 
3.5. Farm management innovations for lowland rice-based systems in Africa across an 

intensification gradient 
3.6. Farm management innovations for upland rice-based systems   

Short-term outcomes will be strengthened research and development partnerships for 
adaptive research on crop, soil, and water management technologies. In the medium term, 
frontier farmers in project areas will have adopted integrated crop management options through 
trained extension and development agents.  
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Innovative contributions 
This theme will develop, combine, and apply principles of “ecological intensification” with 
principles of “ecological resilience” not only to increase farmers’ incomes and livelihoods of the 
poor through increased rice productivity and resource-use efficiency but also to reduce the 
environmental footprint and negative externalities of rice production. Key innovations in Theme 
3 include 

 
new experimental platforms linked to adaptive research in key regions for designing 
and studying future rice-based systems in response to major drivers of change, 
including climate change; 

 

detailed understanding of energy balances and fluxes of water and greenhouse 
gasses to design mitigation options and adaptation strategies for climate change 

 

harmonized, science-based management principles for increasing the efficiency of 
rice production systems, closing yield gaps, and reducing externalities, with particular 
emphasis on water scarcity and fertilizer use 

 

conservation agriculture solutions for diversified lowland rice systems of South and 
Southeast Asia and Latin America and upland rice systems in Africa 

 

new approaches for weed management in direct-seeded rice 

 

small-scale mechanization of rice production system in Africa 

 

ecological engineering approaches for pest management   

Partnerships 
NARES, advanced research institutions, the private sector, and NGOs are key partners in 
Theme 3 to provide the research power needed to accelerate the development and diffusion of 
new management technologies. Innovation partnerships on participatory and adaptive research 
and development will ensure that indigenous and local knowledge is captured and that gender-
specific issues are explored in the design of new management technologies. CIRAD co-leads a 
number of product developments, especially on climate change, crop modeling, land and water 
management, and upland production systems. Through creating and fostering innovative public-
/private-sector partnerships in key regions, work under this theme will boost the deployment of 
well-adapted germplasm × management solutions for the world’s primary irrigated and rainfed 
rice-based cropping systems, including new ones for the future, such as resource-conserving 
technologies for conservation agriculture.   

This theme will interact much with many other Mega Programs, particularly Mega Programs 
under TA 3 (wheat, maize, pulses, livestock) and TA 1 (aquatic systems/coastal zones; humid 
zones), and on climate change (TA 7) and land and water (TA 5). Development challenges that 
cut across GRiSP and these other MPs will be addressed through joint projects in major target 
environments, such as the Cereal Systems Initiative for South Asia (CSISA) and others. 
Collaborating CGIAR centers include CIMMYT, CIP, ICARDA, ICRISAT, IFPRI, IITA, ILRI, 
IWMI, and WorldFish.  

Impact pathway 
Products from this theme will reach farmers at an accelerated pace through regional networks 
for crop and resource management research and delivery, such as IRRC, CURE, and CSISA in 
Asia; IVC in Africa; and FLAR in Latin America. Theme 3 activities will be closely linked with 
variety development in GRiSP Theme 2 to ensure that the performance of new varieties is 
optimized for appropriate growing conditions. Theme 3 products mainly feed into GRiSP Theme 
6 for accelerated and large-scale delivery. This will also involve engagement with other CGIAR 
research programs and centers working in the target regions (see above).  
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Theme 4: Extracting more value from rice harvests through improved processing 
and market systems and new products  

Rationale and objective 
Drawing on various products of Themes 1–3, this theme aims to develop novel ways to add 
economic and environmental value to the crop through a reduction in postharvest losses, 
improved access and supply of quality grain and rice products to current markets and emerging 
specialty markets, improved value chain linkages and efficiencies, and innovative uses of husks 
and straw to produce biofuels, cut carbon emissions, and increase carbon sequestration.  

Present postharvest processing in the developing world causes physical and quality 
losses of 20–30%. One reason for the slow progress in improving the postharvest value of rice 
is the separation of the three segments of the sector: production, processing, and marketing. 
Farmers would benefit from better information flows and linkages with processors and retailers 
on general and emerging market trends and opportunities that could influence their choice of 
rice varieties as well as better understanding of causes of and solutions for postharvest losses.  

Further, about 550 million tons of rice straw and about 110 million tons of husks are 
produced in Asia each year. Disposal of these, for example, by burning, causes emission of 
greenhouse gases. Innovative uses, such as bioenergy and biochar, of husks and straw will 
provide local business opportunities and extra income sources for farmers, and simultaneously 
mitigate, instead of accelerate, climate change. Another mitigating option is improving the 
digestibility of straw so it can be used as livestock feed.  

There is increasing global awareness of the nutritional value of food and the 
environmental impact of producing it. For example, identifying low glycemic index rice will assist 
Type ll diabetes sufferers. Unpolished, or partially polished, rice is currently vacuum-packed to 
prevent rancidity. Eliminating the biological causes of rancidity will increase consumer access 
by decreasing packaging costs. Faster-cooking rice will greatly minimize the carbon emissions 
from cooking rice (Box A4). Other opportunities to add value are rice products, such as high-
value oil from the bran, and high-energy biscuits for malnourished children. Supplying rice 
varieties to these high-value markets will increase economic benefits to farmers and nutritional 
benefits to consumers worldwide.  

Box A4 . Rice cooking time: minutes mean millennia  
The cooking time of rice is determined by the temperature at which the crystalline structures of the starch begin to 
melt. This is called gelatinization temperature (GT) and it ranges from 55 to 85 °C. Rice with high GT takes a long 
time to cook and the cooked rice has an unacceptable texture; low-GT rice takes a shorter time to cook and the 
cooked rice is more palatable.  

 

Recently, a key gene affecting GT has been discovered: starch synthase IIa (SSlla). Theme 4 will explore 
whether this discovery may soon allow us to breed rice varieties with lower GT, which could decrease average 
cooking time by up to 4 minutes. Although this might initially seem insignificant, by computing the number of times 
rice is cooked in any one day by millions of households around the world, a decrease of just 4 minutes for each 
cooking event could save more than 10,000 years of cooking time each day. This represents massive potential for 
global energy savings and is of particular relevance to poor rural households that depend on scarce local supplies of 
fuel. It is also a potential major contribution to reducing fossil-fuel use in the life cycle of rice, and thus greenhouse 
gas emissions. 

 

Research approach 
Postharvest technologies will be identified and verified with end-users, and the technologies 
adapted to suit varied local conditions. This has commenced in Cambodia, the Philippines, and 
Vietnam and in GRiSP will be extended to other Asian countries as well as to African countries 
through a special task force on rice postharvest, processing, and markets. Ways to upgrade the 
postharvest link of the rice value chain include tools and methodologies for analysis, improved 
information systems on markets and consumer needs, improved linkages within the postharvest 
subsector, and the adoption of business models. We will determine the variability in digestibility 
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of rice straw and identify and address the main constraints to using straw as livestock feed. 
Concepts for decentralized bioenergy and uses of biochar in carbon sequestration will be 
developed. Selection for specialty traits will be made using newly developed techniques for 
identifying compounds that contribute to taste and flavor, and identifying the components of the 
grain that determine specialty, sensory, and cooking properties. Tools to evaluate these traits 
will be developed, and varieties meeting different market requirements for quality will be 
developed.     

Product lines and outcomes 
The research and development product lines in this theme are  

4.1. Technologies and business models to improve rice postharvest practices, 
processing, and marketing  

4.2. Innovative uses of rice straw and rice husks     

  

4.3. Specialty rice and innovative rice-based food products      

The new products and technologies in this theme will add economic, environmental, and 
nutritional value to rice harvests and byproducts. Also, they will integrate the different parts of 
the rice sector to improve information flows among them, thus improving the overall efficiency of 
the sector and leading to more stable rice prices, increased income for farmers, healthier 
consumers—which will increase labor productivity and decrease the cost to poor families and 
national health budgets of treating the chronic conditions that arise from untreated Type ll 
diabetes—and better use of the large volume of byproducts, which can result in significant 
climate-change mitigation.  

Innovative contributions 
The research and development activities under Theme 4 include many innovative products and 
technologies: 

 

New rice varieties with improved straw digestibility for livestock feed. 

 

Improved nutritional and health value of rice. 

 

New tools and new traits to break through the quality plateau and allow high quality and 
high yield to be combined without penalty. 

 

Innovative ways to process broken grain to add value and generate employment 
opportunities, especially for women farmers in Africa.  

 

Production and use of rice biofuels to generate electricity for small enterprises.  

 

Adaptations of improved postharvest technologies to different conditions. 

 

Entrepreneurial business models for sustainable adoption of postharvest technologies 
and management options.  

 

Innovative market information systems management and links between cross-sector 
actors. 

 

Establishment of learning alliances among stakeholders for capturing new knowledge 
and disseminating new information on postharvest technologies and new phenotyping 
tools to evaluate the quality of breeding lines. 

 

Options to lower carbon emissions and add value by participating in carbon trading.  

Partnerships  
Work under this theme will rely heavily on public-private partnerships and multistakeholder 
platforms appropriate to each product line to take advantage of new rice varieties and 
production technologies under GRiSP on the one hand, and private-industry experience in 
processing and marketing, and in distributing new rice varieties and other rice-based foods, on 



 

58 

the other. Links are strong with Themes 2 and 3, with Theme 5 on information dissemination 
and knowledge of consumer preferences, and with Theme 6 for widespread distribution and 
scaling-up of products, including extension capacity building for postharvest. Collaboration with 
other CGIAR centers will include ILRI (straw for livestock) and IFPRI (value chains), through 
current projects, and the new CGIAR Mega Programs on policy (TA 2), livestock (TA 3), and 
climate change (TA 7).  

Impact pathway 
Products developed in this theme address the major opportunities to add value to the crop: 
improving food security by reducing postharvest losses, mitigating climate change by new 
options for husks and straw, and improving nutrition and health of consumers through specialty 
rice, products, and access to emerging and high-value markets. Uptake of the technologies and 
products requires networks of stakeholders to ensure that (i) appropriate end-users and 
consumers are aware of the products and their benefits, (ii) technologies are scaled up and 
products distributed through appropriate business models, and (iii) flows of information and 
learning among cross-sector actors are improved. Key intermediaries and disseminators for 
generating awareness and communicating information and providing support for adoption of 
these products include in-country learning alliances, NARES networks, NGOs, farmer groups, 
processors, technology and service providers, retailers, health organizations, climate change 
scientists, and carbon traders. Speciality rice and the associated high-value chains may be a 
particularly attractive way for raising the income of poor farmers in upland areas, where low-
input farming is common and, due to many constraints, increases in productivity through 
improving conventional management systems are difficult to achieve. This requires linking 
upland farmers with the value chains for upscale niche markets for rice.     
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Theme 5: Fostering improved policies and technology targeting for sustainable 
rice production and marketing  

Rationale and objective 
Governments have to be at the forefront of any concerted effort to improve the rice sector in 
their country, to create the enabling environment and resources for the many public and private 
stakeholders to carry out the required research, development, and extension. But, in many rice-
producing countries, the fragmented nature of the rice sector—production, processing, and 
marketing systems—has resulted in a dearth of effective policies to improve and make more 
equitable the functioning of the sector. Rice is, in general, a highly regulated crop and very 
much affected by policies related to inputs and outputs. Developing countries in particular have 
had large welfare losses caused by inappropriate policies. For example, during the 2008 rice 
price crisis, major exporting countries, such as India and Vietnam, imposed export restrictions to 
protect domestic consumers, but the effect was to further raise world market prices, already 
high as the world market shrank.  

In no small part, such inappropriate policies and measures to implement them are due to 
the lack of good-quality information at high spatial and temporal resolution on farmers’ 
technology needs, rice ecosystems, yields, input use, rice markets, and prices. Accurate 
information on the global rice situation can have a strong impact on rice market prices and 
influence policies. Indeed, better and easily available information can help to fine-tune national 
and regional rice development strategies and guide priority setting for public- and private-sector 
investments. Further, it can lead to harmonization of policies at the regional level.   

Policymakers, donors, research managers, and others also need more accurate 
evidence-based information on specific constraints and research needs and the impact of 
research and development investments to date, so as to generate political support and target 
continued investment in rice research. In addition, in the absence of market feedback, publicly 
funded rice research requires systematic analysis of expected impacts, so as to target future 
investments, and establish metrics for monitoring and evaluation. This theme seeks to redress 
the situation described above through a much expanded effort to provide the necessary 
information using new technologies.   

Research approach 
A comprehensive rice information gateway will be created that synthesizes and makes available 
rice knowledge worldwide and provides accurate science-based information to policymakers, 
donors, scientists, agricultural professionals, farmers, and the general public. Data will be 
collected and analyzed, disaggregated by gender, on household and farm characteristics, the 
resource base of households, labor use, income levels, farmers’ perceptions on technology 
needs, technology adoption patterns and constraints, and farm-level effects of technologies on 
representative households.  

The information gateway will also include general information on all aspects of rice 
production; policies; statistics; studies and projects; global market information, such as on seed, 
fertilizer, and equipment; best management practices; and even prominent persons in the 
sector.   

The data will feed into new predictive tools to identify what research opportunities offer 
the greatest expected benefits to the poor and the environment. On-the-ground economic, 
environmental, and social impacts of technology adoption will be assessed when research 
products are near their peak level of adoption, while more immediate feedback to scientists will 
be provided through qualitative evaluation approaches focused on early adoption.   
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Product lines and outcomes 
The research and development product lines under Theme 5 are  

5.1. Socioeconomic and gender analyses for technology evaluation   
5.2. Spatial analysis for effective technology targeting and deployment strategies  
5.3. A global rice information gateway for market analysis and policy planners   
5.4. Sustainable rice policies for a globalized world     
5.5. Strategic foresight, priority setting, and impact assessment for rice research        

Theme 5 cuts across themes, providing critical feedback to all other GRiSP themes, 
allowing them to develop well-targeted, demand-driven products and delivery approaches 
toward technologies, management systems, and information that farmers and other users really 
need.  

Policymakers and research managers will use household-level and spatial information to 
guide technology development, rural-investment portfolios, and policies. An increased 
understanding of livelihood strategies will help the intended users develop and implement 
research projects and agricultural policies that will increase the likelihood of achieving their 
development goals. The main product, the information gateway, will provide critically needed 
detailed information and expertise for broader policy research. Some information will be used for 
advocacy purposes toward better rice-sector policies; other information will provide the basis for 
gender-responsive agricultural policies.   

Innovative contributions 
The CGIAR has a mixed record of priority-setting performance to date, and has rarely employed 
systematic forward-looking impact analysis to inform resource allocation. Thus, dedicated 
attention to this area will be a substantial innovation, not only in terms of analytical methods but 
also in terms of institutional culture. 

The much-improved household-level data, agroecological information, and the 
information gateway will provide unprecedented availability of information on all aspects of the 
rice sector worldwide. It will allow many previously impossible analyses to be made, from local 
to global scales. Real-time crop monitoring and forecasting will become possible (Box A5).  

Box A5. Real-time crop monitoring and forecasting 
For rice, any significant swing in prices is a matter of serious concern for policymakers in developing countries. Up-to-
date detailed information on, for example, crop conditions and markets is in demand by policymakers, the business 
community, donors, aid and health agencies, scientists, the media, and farmers. Currently, the analytical capability to 
provide this information does not exist.  

 

As part of the overall global rice information gateway to be constructed under Theme 5, a real-time crop 
monitoring and forecasting platform will be developed by combining modern techniques such as radar satellite-based 
remote sensing with weather and crop modeling, and econometric modeling. The main products will be regular 
updates on global rice area, production, consumption, stocks, trade, and prices; assessments of the impact of climate 
change on rice production in Asia, Africa, and Latin America, and the identification of principal adaptation options; 
biannual briefings on the state of the world’s rice crop to media and policymakers; short- to medium-term market 
analyses and projections on global rice supply, demand, and prices; and technical and briefing reports on the impacts 
of various domestic and trade policies as they arise. 

 

Partnerships 
Work in Theme 5 will involve numerous partners and policymakers in the target countries of 
GRiSP, but also scientists working in other GRiSP themes. Collaboration with advanced 
research institutes and service providers will be required for the spatial characterization and 
global information gateway work. The information gateway work will be conducted in conjunction 
with public and private organizations, including IFPRI, regional and national policy institutions, 
United Nations organizations (FAO, United Nations Development Programme, World Food 
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Programme), regional rice development organizations—such as the Coalition for African Rice 
Development (CARD) and FLAR—and major regional political organizations such as ASEAN, 
South Asian Regional Cooperation (SARC), and Economic Community of West African States 
(ECOWAS). The information generated in this theme will also feed into CGIAR TA 2 (Policy).    

Impact pathway 
Research priority setting and targeting derived from the gateway are intended to be used by 
GRiSP research managers and partners to help focus research portfolios on areas that offer the 
greatest impact potential, thereby improving long-term flows of benefits to the poor and the 
environment from research investments. In addition, this evidence should help to bring other 
supporting actors in local research and extension systems into alignment with global and 
regional priority areas, creating further synergies that improve impacts for target beneficiaries. 
Adoption studies play a similar role, and help to offer feedback to improve the focus of research 
and dissemination efforts by actors in the global rice research system. 

Ex post impact assessment has three sets of target users: (i) those conducting priority-
setting exercises, so as to improve the prediction of adoption and impact trends; (ii) donors, who 
often require evidence of impact so as to sustain and improve research funding flows; and (iii) 
analysts concerned with development issues, to better understand the relative efficacy of 
alternative development investments. With better ex post impact assessment results, each of 
these intermediate audiences can help to foster more effective development investment policies 
by implementing and donor agencies. 

Real-time data on the rice market and instruments to contain rice price volatility can help 
national policymakers to forecast and mitigate problems in the sector effectively. In particular, 
costly policies with high deadweight losses, such as expensive government procurements or 
export bans, are often unnecessary and costly, and can be avoided without detriment to national 
food security. Moreover, these responses can come with real harm to the poor—inappropriate 
rice market responses contributed significantly to the global rice price spike in 2008. This 
research will help to avoid this pattern in the future by engaging rice traders and government 
agencies to advocate more appropriate market responses to GRiSP forecasts.  
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Theme 6: Supporting the growth of the global rice sector   

Rationale and objective 
GRiSP aims to achieve large-scale productivity increases in rice, improved environmental 
sustainability, and gains in global, regional, national, and household food security. Achieving 
these aims requires widespread adoption of new technologies by farmers, which, in turn, means 
that major challenges have to be overcome. Recent GCARD consultations highlighted the 
prevailing divide between research and extension. New technologies that have been shown to 
have strong farmer acceptance often remain unused due to the lack of coherent delivery 
activities. Diverse delivery approaches, through multiple actors and pathways, are imperative to 
cater to the varying institutional environments and specific approaches for particular 
technologies. Actors and pathways for disseminating a new rice variety, for example, may be 
very different from those required for a water-saving technology. Delivery pathways to reach 
poorer households, women, or disadvantaged groups may also be quite specific.  

Innovations in communication technology provide opportunities for large-scale 
dissemination of information to overcome prevailing weaknesses in the delivery systems of the 
public and private sector, NGOs, and farmers’ associations. At the regional level, links between 
investments are often weak and, as a result, opportunities to benefit farm communities by 
delivery of appropriate rice technologies are missed.   

Delivery approach 
The facilitation of large-scale adoption by farmers requires that centers support “last-mile 
delivery” to farmers through existing networks and innovative partnerships. Support is likely to 
vary in form and scale according to regional, national, and local differences. Centers will build 
capacity to respond to regional and national investments, and will harness the opportunities 
available with innovative communication technologies to support and strengthen extension 
capacities. Given the importance of national and household food security, centers will foster 
links to incorporate delivery of new rice technologies into regional/national investments. Diverse 
approaches will be used to support delivery through wide alliances and networks to achieve the 
large-scale delivery and adoption of new technologies that have end-user acceptance to 
farmers and are inclusive of poorer households and women.  

Supporting delivery to enable growth of the rice sector will occur at regional, national, 
and local levels. The Emergency Rice Initiative in Africa is an example of a regional investment, 
in which AfricaRice provides technical and planning support to national and regional initiatives to 
boost the rice sector. At the national level, the partnership of IRRI with the Philippine 
government in the Rice Self-Sufficiency Plan is an example. Technical support from the rice 
centers can make a significant contribution to national efforts through such pathways and 
partnerships.  

In Africa, the African Development Bank has supported the African Rice Initiative in 
seven West African countries, which has greatly stimulated the uptake of NERICA and other 
improved varieties. AfricaRice is also involved in rebuilding rice research and extension capacity 
in postconflict countries, such as Liberia, building on IRRI’s experience in Cambodia.  

In Asia, IRRI has promoted good agricultural practices (GAP) for rice in An Giang 
Province, Vietnam, with support from the Swiss Agency for Development and Cooperation, the 
provincial government, and the World Bank. Two consortia, CURE and IRRC, provide the 
technical foundation for these activities. At a local level, there are good examples of 
engagement at the grass-roots level with NGOs, national programs, and farmer-to-farmer 
extension in CSISA and Stress-Tolerant Rice for Poor Farmers in Africa and South Asia 
(STRASA) networks for the dissemination of management options and new varieties of stress-
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tolerant rice for poor farmers. Strong links have also been built with International Fund for 
Agricultural Development (IFAD) investment projects in both Africa and Asia.   

In Latin America and the Caribbean, FLAR provides both seeds and technologies to 
member organizations, which then adapt them to local conditions (Box A6) and deliver them to 
farmers.  

Box A6. FLAR—a south-south public-private partnership for irrigated rice production 
The Latin American Fund for Irrigated Rice (FLAR), established in 1995, consists of public and private institutions—
rice farmers’ associations, industry groups, seed companies, and public research and extension institutions—in 15 
countries in the region. These institutions invest part of their resources in a joint regional rice program to support 
development of the rice sector in Latin America and the Caribbean. The fund is responsible for the initial crossings 
and selection, while local institutions are responsible for evaluation, final selection, release, and seed production. 
Twenty-two rice varieties have been released since 2003 and some are now the most widely planted varieties in the 
region.  

 

FLAR is also tackling the yield gap, through a program on the transfer and extension of good management 
practices. The program has spread to 10 countries because of its success: yields have increased on average by 1–3 
tons per hectare and costs declined by 10–30%. FLAR is also spearheading efforts to transform drought-prone 
upland areas into irrigated rice systems, through water-harvesting techniques. 

 

These successes result from FLAR’s modus operandi, with CIAT providing new germplasm and 
technologies, FLAR using these in its applied research projects and passing the results to its members, and national 
public and private institutions adopting and adapting them in farmers’ fields. FLAR is a model for other world regions, 
but it also wishes to expand into new technologies, particularly hybrid rice. For that, FLAR will interact with GRiSP by 
sharing expertise while GRiSP will provide new products such as new germplasm, personnel, and knowledge on 
good agronomic practices and extension models. 

 

The technical resource base for partners will be developed to greatly extend the 
interface between demand-driven technology development at centers and their national and 
regional partners. Support for capacity building in the research and extension sectors will be an 
important component. Initiatives will often be at a national level, such as the new self-sustained 
extension agronomist program being implemented in India. Support will extend to the grass-
roots level through strengthened capacity of dealers, technicians, and multiskilled service 
providers. Further, a grass-roots competitive fund will be established to nurture the growth of 
innovative initiatives to disseminate technologies by NGOs and local associations to farmers, 
and specifically to poorer households and women.  

The provision of coherent, up-to-date information in formats suited to extension 
specialists and farmers will underpin delivery initiatives. This will involve innovative use of 
multimedia formats, such as video and radio, and Internet and mobile phone technology (linked 
to Themes 2, 3, 4, and 5). The Rice Knowledge Bank (RKB) of the centers and national RKBs 
will be the principal platforms. These resources will include information on specialist topics as 
well as extension training materials.   

Product lines and outcomes 
The product lines for theme 6 are 

6.1.  Effective systems for large-scale adoption of rice technologies in South Asia 
6.2.  Effective systems for large-scale adoption of rice technologies in Southeast and 

East Asia 
6.3.  Effective systems for large-scale adoption of rice technologies in Africa 
6.4.  Effective systems for large-scale adoption of rice technologies in Latin America and 

the Caribbean  

In the medium term, strong links with regional/national organizations and within-country 
investment programs will have been established, together with a flow of demand-driven rice 
technologies being delivered to farms through public, private, and civil society institutions. At the 
same time, a cadre of competent extension agronomists will provide leadership in demand-
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driven technology transfer to farmers through the wider extension community using local 
practices adapted from international best practice. Further, all target countries will have a 
system of knowledge management and a national rice knowledge bank that provides effective 
delivery in suitable media. Diverse approaches will cater to regional and local differences, and 
encourage cross-country learning and sustained innovation. An adaptive research approach to 
delivery will foster documentation of the outcomes of Theme 6.  

Innovative contributions  
Novel communication approaches will support seed delivery systems, agronomic, postharvest, 
pest management, and processing innovations, and extension capacity building. Alliances will 
be strengthened between international centers and national and local delivery agents. Public- 
sector research institutions will be encouraged to engage with relevant public, private, and civil 
society agencies and help develop closer links between research and extension. RKB 
development at national and international levels will ensure the availability of up-to-date 
information to diverse users. Finally, to enable wider learning, the monitoring and evaluation 
activities (managed under Theme 5 and with links to Themes 2, 3, and 4) will record the 
performance of the different delivery approaches, overall acceptance of technologies, and the 
inclusion of women, ethnic minority groups, and poorer households.   

Partnerships 
National development and extension systems, the private sector, and NGOs are key partners in 
Theme 6 to provide the large-scale investments that are needed to accelerate the delivery of 
new management technologies and information. For last-mile delivery and making information 
widely available, even in real time, Theme 6 will collaborate closely with modern communication 
companies and organizations. Grass-roots-level NGOs are expected to play a major role in 
farmer-to-farmer extension, with technical and capacity-building support from GRiSP Theme 6.  
Innovative public-private partnerships for delivery, including suitable business models and new 
professional certification schemes, will provide another important avenue for Theme 6.   

To support partnerships for innovative delivery through NGOs and farmers’ associations, 
GRiSP will have a grass-roots-level delivery fund, which will be part of the centrally managed 
Global Program Support budget (under the Program Coordination and Global Support budget).  

On a regional basis, Theme 6 will interact with many other Mega Programs, particularly 
Mega Programs under TA 3 (wheat, maize, pulses, livestock) and TA 1 (aquatic 
systems/coastal zones; humid zones). Delivery approaches that cut across GRiSP and these 
other MPs will be addressed through joint projects, often in “hubs” that represent major target 
environments. An example for this is the Cereal Systems Initiative for South Asia (CSISA).  
Collaborating CGIAR centers may include CIMMYT, CIP, ICARDA, ICRISAT, IFPRI, IITA, ILRI, 
IWMI, and WorldFish, and AVRDC as a non-associated center.   

Impact pathway  
Theme 6 will be closely aligned with activities in Themes 2, 3, and 4 to provide feedback to 
product development, and with the social science research and monitoring and evaluation of 
Theme 5. Impact pathways for large-scale dissemination will be linked to regional and national 
investments. Leadership in extension will be developed through an accreditation program of 
extension agronomists and women’s leadership development. This will be coupled with support 
for grass-roots extension capacity in farmer intermediary institutions and organizations. Such 
capacity building will be underpinned directly with the online and up-to-date technical 
information in RKBs and innovative communication products. The information, materials, and 
guidance will empower skilled extension personnel in the delivery of new rice technologies.   
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Appendix 4. Statements of support and contributions to GRiSP by 
strategic partners   

 
CIRAD and IRD, France 

 
JIRCAS, Japan 

 
New Partnership for Africa’s Development (NEPAD) 

 

Asia-Pacific Association of Agricultural Research Institutions (APAARI) 

 

Coalition for African Rice Development (CARD) 

 

Forum for Agricultural Research in Africa (FARA) 

 

Catholic Relief Services (CRS) 

 

Latin American Fund for Irrigated Rice (FLAR) 

 

Africa Harvest   



 

Montpellier, May 10, 2010 

 

Dr Achim Dobermann, DDG4R IRRI  
Dr Marco Wopereis, DDG4R AfricaRice  
Dr Joe Tohmé, DDG4R CIAT 
 

Subject: contribution of Cirad and IRD to the Megaprogramme MP3: Sustainable staple 
food productivity increase for global food security – Rice component - GRiSP 
 

Dear Achim, Marco and Joe 

This is to confirm CIRAD and IRD’s agreement and wish to fully participate in the 
construction and implementation of the MP3 - Rice/GRISP through the scientific 
contribution of our research teams and by participation in the future scientific 
management body of this Megaprogramme.  

We appreciate that Cirad and IRD were invited to participate in the writing workshop (April 
26-30) at Los Baños. This allowed integrating a significant part of our research activities 
in the product-lines of the GRiSP proposal.  

We consider that a new round of interaction is needed in the coming weeks to fully 
integrate Cirad and IRD’s offer to GRiSP and also to involve other main actors from South 
and North. We very much want to take a co-construction approach. We, with other French 
institutions, are enthusiastic about contributing to this global initiative with our human 
resources and scientific platforms. 

You will find below a tentative estimate of the financial input of our scientific contribution 
as it is integrated in the current proposal, as well as a possible additional contribution that 
could be added in the near future. 

Best regards 

 
 
 
 
pp. 
 

  

Bernard Dreyfus  Etienne Hainzelin 

Director Living Resources IRD  Director of Research & Strategy, CIRAD 
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For Cirad + INRA1 & SupAgro1  
 

GRiSP 
Themes 

Contribution 
Integrated in the GRiSP Log-frame 

Additional contribution 
to be integrated in the future 

Product lines  HR 
(FTE)

Estimated 
current annual 
investment 
(US $) 

Product lines  HR 
(FTE)

Estimated 
current 
annual 
investment 
(US $) 

1 PL1.2, PL1.3 10 2 080 000 PL1.1, PL1.3, PL1.6 9.5 1 976 000 

2 PL2.2, PL2.4, 
PL2.7 

6.8 1 414 400      

3 PL3.1, PL3.5, 
PL3.7 

9 1 872 000 PL3.1, PL3.2, PL3.3, 
P3.4, PL3.5, PL.3.6 

20 4 160 000 

4 PL4.2, PL4.3 2.5 520 000 PL4.3 1 208 000 

5 PL5.3, PL5.4 2 416 000      

6 - - - - - - 

 Total   30.3 6 302 400   30.5 6 344 000 

 

 

For IRD + CNRS/ University of Perpignan 2 

GRiSP 
Themes 

Contribution  
Integrated in the GRiSP Log-frame  

Additional contribution 
to be integrated in the future  

Product lines  HR 
(FTE) 

Estimated 
current annual 
investment 
(US $) 

Product lines  HR 
(FTE) 

Estimated 
current 
annual 
investment 
(US $) 

1 PL1.2, PL1.3 14 2912000 PL1.2, PL1.3 8* 1 664 000 

2 PL2.2 6 1248000       

 Total   20 4 160 000   8 1 664 000 

1: the rice blast team within the BGPI mixed research unit;  
2: including 5 CNRS and University of Perpignan /FTE specialized in Rice comparative Genomics 
and structural genome annotation 
 

 





 

 

 

 

 

 

Date: 28 April 2010 

Ref: RM/Agric/ps 

 

 

11 May 2010 

Dr Papa Abdoulaye Seck 
Director General 
Africa Rice Center (AfricaRice) 
Cotonou, Benin 
 
Email: p.seck@cgiar.org 
 

Dear Dr Pape Seck, 

LETTER OF SUPPORT FOR THE GLOBAL RICE SCIENCE PARTNERSHIP (GRISP) 

The New Partnership for Africa’s Development (NEPAD) is an initiative by African Heads of 
State, which has the objective of pooling resources and implementing strategies to develop 
the African continent. We strongly believe that the Global Rice Science Partnership (GRiSP) 
is a novel and innovative idea and it has the full support of our organization.  

NEPAD is prepared to provide the political support required for the concretization of the 
GRiSP because i) rice is becoming more and more an important staple food for Africans, ii) 
the approach being used is participatory and will benefit from the strengths of the various 
interveners along the rice value chain and iii) this rice science partnership can act as a 
bridge for South-South collaboration and exchange of useful agricultural technologies 
between Africa, Asia and Latin America for the benefit of African farmers in their fight 
against poverty and food insecurity.  

In my capacity as the Head of the Comprehensive Africa Agriculture Development 
Programme (CAADP), I am pleased to provide the strongest support to the GRiSP. 

 
Yours sincerely, 
 

 
 
Head: Comprehensive African Agriculture Development Programme 
NEPAD Planning and Communications Directorate 

www.nepad.org 
info@nepad.org 

Tel: +27 (0) 11 256 3600 
Fax: +27 (0) 11 206 3762  

 
P.O. Box 1234 

Halfway House 1685 
Midrand, Johannesburg 

South Africa  
 

mailto:p.seck@cgiar.org


ASIA-PACIFIC ASSOCIATION OF AGRICULTURAL 
RESEARCH INSTITUTIONS (APAARI) 

 
C/o ICRISAT, CG Centres Block, National Agriculture Science Center Complex 

Dev Prakash Shastri Marg, Pusa Campus, New Delhi – 110 012 

Ph.: 91-11-65437870; Fax: 91-11-25843243, E-mail: raj.paroda@yahoo.com 
 

Dr. Raj Paroda          
Executive Secretary       
  Ref.: APAARI/2010/ 
 Date: 04th May, 2010 

Dr. Robert Zeigler 
Director General 
International Rice Research Institute (IRRI),  
Box 933, 1099 Manila,  
PHILIPPINES 
 
Dear Dr. Zeigler, 
 
Over the past year, IRRI has sought input from APPARI and its member institutions on the 
development of a Global Rice Science Partnership (GRiSP).   In October, APAARI discussed 
the  overall CGIAR  change  process  and  provided  inputs  into  this. At  that  time, APAARI 
endorsed the concept of the GRiSP.  
 
The  Asia  Pacific  Association  of  Agricultural  Research  Institutions  (APAARI)  Executive 
Committee met  on  24 April  2010  and  discussed,  among  other  items,  the  outcome  of  the 
GCARD  meeting  at  Montpellier  from  28‐31  March  2010.  APAARI  recognizes  the 
overwhelming  importance of  rice as  the primary  staple  for most of Asia’s poor, and  fully 
supports  the decision of  the Board of  the new CGIAR Consortium  to  fast  track, as a Mega 
Program,  the Global Rice  Science  Partnership  (GRiSP)  proposed  by  IRRI, AfricaRice,  and 
CIAT. APAARI believes that there is an urgent need for a fully integrated global approach to 
tackle  the main  challenges  of poverty,  equity,  food  security,  environmental  sustainability, 
climate change, and policy in rice‐based systems and the rice sector as a whole.  
 
The Committee is also impressed by the broad and global partnership that GRiSP will foster. 
This is a strong indication that the new CGIAR is heading in the right direction to meet the 
needs  for  future  staple  food  crop  productivity  growth  through  focused  institutional 
collaboration.  The  Committee  also  encourages  IRRI  to make  sure  that  APAARI  and  its 
members remain fully engaged in the further development and implementation of GRiSP.  
 
APAARI is encouraged to see GRiSP emerge as a clear, identifiable Mega Program and hence 
would like to endorse it for funding in view of its importance for Asia‐Pacific region. 
 
With best regards, 
 
Sincerely yours, 
 
 
(Raj Paroda) 



 



 





   

Dr Achim Dobermann 
Deputy Director General (Research) 
International Rice Research Institute  

May 5, 2010 

Dear Achim, 

I am very pleased to see the Global Rice Science Partnership (GRiSP), led by IRRI, AfricaRice and CIAT, 
moving forward.  The purpose of this letter is to express Catholic Relief Service’s interest in and support 
for GRiSP. 

Rice is a global crop and a potential pathway out of poverty for millions of poor farm families.  CRS 
operates in over 100 countries with rice a priority crop in most.  CRS hopes to play an effective role in 
impacting on poverty through increases in rice productivity and profitability at scale.  To be successful, 
CRS needs GRiSP – to access research generated technologies and to strengthen our and our 
implementing partners’ rice knowledge and skills. 

CRS hopes to build on our promising partnerships with both IRRI and AfricaRice through GRiSP.  Please 
do not hesitate to let us know how we can support you as GRiSP moves closer to reality. 

Best Regards 

Tom  

Tom Remington (PhD) 
Principal Agriculture Advisor 
Catholic Relief Services 
228 W. Lexington St 
Baltimore MD USA  

www.crs.org

 

http://www.crs.org
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Acronyms and Abbreviations  

ACIAR Australian Center for International Agricultural Research 
ADB Asian Development Bank 
AfricaHarvest Africa Harvest Biotech Foundation International 
AfricaRice Africa Rice Center 
AfDB African Development Bank 
AGRA Alliance for a Green Revolution in Africa 
APAARI Asia-Pacific Association of Agricultural Research Institutions 
ASARECA Association for Strengthening Agricultural Research in Eastern and Central Africa 
ASEAN Association of Southeast Asian Nations 
BECA Bioscience East and Central Africa 
BMGF Bill and Melinda Gates Foundation 
BMZ German Ministry for Development Cooperation 
CAADP Comprehensive Africa Agriculture Development Program 
CAAS Chinese Academy of Agricultural Sciences 
CARD Coalition for African Rice Development 
CEMAC Communauté Economique et Monétaire des Etats de l’Afrique Central (Economic 

and Monetary Community of Central African states) 
CIAT International Center for Agriculture in the Tropics 
CIDA Canadian International Development Agency 
CFC Common Fund for Commodities 
CGIAR  Consultative Group on International Agricultural Research 
CIAT International Center for Tropical Agriculture 
CIMMYT International Maize and Wheat Improvement Center 
CIP International Potato Center 
CIRAD Centre de coopération internationale en recherche agronomique pour le 

développement (French Agricultural Research Centre for International 
Development) 

COM Council of Ministers (AfricaRice member countries) 
COMESA Common Market for Eastern and Southern Africa 
CORAF Conseil Ouest et Centre Africain pour la Recherche et le Développement 

Agricoles – West and Central African Council for Agricultural Research and 
Development 

CORRA Council for Partnership on Rice Research in Asia (IRRI) 
CPWF Challenge Program on Water and Food 
CRS Catholic Relief Services 
CSISA Cereal Systems Initiative for South Asia 
CSO Civil Society Organization(s) 
CTA Technical Center for Agricultural and Rural Cooperation 
CURE Consortium for Unfavorable Rice Environments (IRRI) 
DFID Department for International Development, UK 
ECOWAS Economic Community of West African States 
EMBRAPA Empresa Brasileira de Pesquisa Agropecuária (Brazilian Agricultural Research 

Corporation) 
FAO Food and Agriculture Organization of the United Nations 
FARA Forum for Agricultural Research in Africa  
FLAR Latin American Fund for Irrigated Rice (CIAT) 



  
FORAGRO Foro de las Américas para la Investigación y Desarrollo Tecnológico 

Agropecuaro (Forum of the Americas for Agricultural research and technology 
Development) 

GCARD Global Conference on Agricultural Research for Development 
GCDT Global Crop Diversity Trust 
GCP Generation Challenge Program (CGIAR) 
GFAR  Global Forum on Agricultural Research 
GRiSP  Global Rice Science Partnership 
GSR  Green Super Rice (CAAS-IRRI-AfricaRice) 
HarvestPlus HarvestPlus challenge program (CGIAR) 
HRDC  Hybrid Rice Development Consortium (IRRI) 
ICAR  Indian Council for Agricultural Research 
ICARDA International Center for Agricultural Research in the Dry Areas 
ICRA  International Center for Development-oriented Research in Agriculture 
ICRISAT International Center for Crop Research in the Semi-Arid Tropics 
IFAD  International Foundation for Agricultural Research 
IFPRI   International Food Policy Research Institute  
IITA International Institute of Tropical Agriculture 
ILRI International Livestock Research Institute  
INGER International Network for Genetic Evaluation of Rice 
IRD Institut de recherche pour le développement, France 
IRRC Irrigated Rice Research Consortium 
IRRI  International Rice Research Institute 
IVC  Inland Valley Consortium (Africa) 
IWMI  International Water Management Institute 
JICA  Japan International Cooperation Agency 
JIRCAS Japan International Research Center for Agricultural Sciences 
MAFF Ministry of Agriculture, Fisheries and Forestry, Japan 
MDG Millennium Development Goal 
MP Mega Program (within a Thematic Area) of the CGIAR Strategy and Results 

Framework  
NARES National agricultural research and extension system 
NARS  National Agricultural research system 
NEC  National Experts Committee (24 AfricaRice member countries) 
NEPAD New Partnership for Africa’s Development 
NGO  Nongovernmental organization 
PPP  Purchasing power parity 
RiceTIME Training, Information Management and Extension linkages Unit of AfricaRice 
RKB Rice Knowledge Bank (CKB – Cereal Knowledge Bank) 
RWC Rice-Wheat Consortium for the Indo-Gangetic Plains 
SADC Southern Africa Development Community 
SDC Swiss Development Corporation 
SSA Sub-Saharan Africa 
STRASA Stress-Tolerant Rice for Africa and South Asia  
TA Thematic areas of the CGIAR Strategy and Results Framework 
TRRC Temperate Rice Research Consortium (IRRI) 
USAID United States Agency for International Development 
WB The World Bank 
WorldFish The World Fish Center  



        

Principal Contacts        

Dr. Achim Dobermann 
Deputy Director General (Research) 

International Rice Research Institute (IRRI) 
Telephone: +63 (2) 580-5600 ext. 2773 or 2212 

Email: a.dobermann@irri.org 
Mailing address: IRRI, DAPO Box 7777, Metro Manila, Philippines   

Dr. Marco Wopereis 
Deputy Director General for Research 

AfricaRice Center (AfricaRice) 
Telephone: +229 – 21350188 
Email: m.wopereis@cgiar.org 

Mailing address: AfricaRice, 01 BP 2031 Cotonou, Benin  

Dr. Joe Tohme 
Agrobiodiversity Research Area Director 

Centro Internacional de Agricultura Tropical (CIAT) 
Telephone: +57 (2) 4450000 

Email: j.tohme@cgiar.org 
Mailing address: Km 17, Recta Cali-Palmira 

Apartado Aéreo 6713, Cali, Colombia  




