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Summary 

 

More than half of the global population depends on rice as either production or consumption 

good. Rice is the staple crop for most consumers in Asia. Around 90% of world rice is 

produced in Asia. Thus, food security issues in Asia are strongly related to the availability and 

accessibility of rice. The two main producers of rice, China and India, use mostly irrigation 

for their rice fields, which results in fairly constant yields each year. However, irrigated rice 

areas are not the norm in the majority of Asian rice production. Thailand, Myanmar and other 

rice producing countries use a rain-fed system and are therefore dependent on the climate. At 

the same time demand for rice is growing as the population especially in Asia is growing. 

Generally scarce resources for agricultural production and unfavorable conditions will make it 

hard to meet future demand in rice and threaten future food security. 

Accordingly, improved rice technology has been a research topic for decades. Those exist as 

genetically modified (GM) variants or as hybrid breeds. They show ability to withstand 

drought, disadvantageous soils and low temperatures. In general the public perception still 

prevails that GM seeds have a most likely negative impact on human health and on 

biodiversity. The business model associated with GM seeds is neither promising a quick 

adoption of GM rice. Hybrid rice on the other hand does not have those disadvantages. A 

soon adoption on a larger scale in developing countries is on the horizon with according 

impacts on food security. Hybrid rice technology is a method to increase the productivity of 

resources needed for rice production. Current developments show not only yield 

improvements in comparison to existing conventional and hybrid varieties, but also fuel 

hopes for new abiotic and biotic stress tolerance. The objective of this study is to determine 

what impact hybrid rice varieties can have on food security. 

Assumptions can be made on the basis of current research in which rice producing areas the 

adoption can be beneficial and to which extent hybrid rice can contribute to regional and 

global rice supply. The guiding research questions to investigate are if and under which extent 

hybrid rice can higher yield? What is the price effect? What are the impacts for rice producers 

and to which rice producers? Special focus needs to be put on the production chain and input 

costs. What is the impact on the consumers and for consumers from which countries? And 

eventually, can hybrid rice technology improve food security? 
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Using the RICEFLOW model, a spatial-equilibrium framework with detailed information 

about the global rice value chain, the potential for adoption and impacts on food security of 

new hybrid rice varieties can be estimated. RICEFLOW models the supply chain as well as 

the production chain for nine different rice commodities. It can disaggregate more than 89 

countries and can generate global results on inputs, products, processing, trade and final 

consumption at a regional and country level. With that it can be used for analyzing trade 

policies on different levels, impact of new technologies and production chain changes, as well 

as effects on consumption. In this thesis the RICEFLOW model is modified to fit the research 

questions. It includes 60 regions and simulates production processes, bilateral trade flows, and 

consumption patterns of rice commodities, which also include hybrid rice and specific input 

requirements. A benchmark scenario that included population and expenditure growth first 

projected the demand of rice and the according production and price changes. The impact 

scenario incorporated production and output characteristics of the assumed hybrid rice 

adoption in the seven major hybrid rice producing countries (Bangladesh, China, India, 

Indonesia, Philippines, USA, and Vietnam). Due to the limited space a detailed discussion of 

the effects on food security can only be given for a selection of rice consuming countries, i.e. 

the countries that are most depending on rice as a staple crop. 

In comparison to the benchmark scenario it could be shown that hybrid rice induces a 10.8% 

higher production of rice globally, and even a 12.08% higher production in the major hybrid 

rice producing countries (see Table 1). The availability of rice is improved and this enhances 

rice consumption per capita between 0.17% and 7.62% in the countries that are most 

dependent on rice as a staple crop (see Table 2). It can be assumed that similar positive effects 

are also perceptible in other countries, which depend on rice. Finally, impacts on retail prices 

are important. However, due to imprecisions that are inherent to the model, the projection 

results cannot be taken literally, but as merely indicating trends. They show that the adoption 

of hybrid rice leads to price drops of rice (see Table 3). The stochastic results took partially 

into account by introducing yield variability due to uncertainties such as climatic shocks. The 

stochastic results showed that hybrid rice adoption can improve the food security, and that 

even in the worst case scenario the rice availability is better with hybrid rice adoption than for 

the average deterministic scenario without hybrid rice adoption. In conclusion, this study 

quantified the impact that hybrid rice can have on food security and showed that hybrid rice 

adoption leads to better food availability and affordability. 
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