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How 

1. Making R&D more 
market-driven 

• Consumers’ preferences 
• Stakeholders’ preferences 
• Demand, market segments 
• VC constraints & opportunities 
• Standards, business models 
• Short-medium term 

2. Making rice markets 
more R&D-driven 

• Testing new products 
• Testing new marketing strategies 
• Testing new business models 
• Building demand, markets 
• Altering prefs, purchase behavior 
• Medium-long term 

IRRI Market 

do we make rice breeding more market-oriented? 
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Demand for traits comes from 2 directions 
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PRODUCT PROFILE: IRRIGATED – SE ASIA
TARGET REGIONS:
Philippines, Indonesia, Vietnam

MUST TRAITS:
• High yield

– Phil: Rc82, Rc222; Indon: Ciherang

• Lodging resistant
• Grain quality: long slender, intermediate AC, low chalkiness (<15%), high milling recovery
• Bacterial leaf blight (min. level = PSBRc82)
• Brown plant hopper (min. Level = PSBRc82)
• (Phil.+Indon.) Tungro virus resistance (min level = ?)

RANGE TRAITS:
• Blast resistance
• Maturity: very early (<=90 days) to early (<120 days)
• Aroma (specific)*

WIN TRAITS:
• Submergence tolerance (Sub1) wet season
• Maturity: 90-100 days with high yield
• Chalkiness (<5%)
• High head rice yield (>55%)
• High Zn and/or Fe
• No cadium
• False smut tolerance

1. Standard
2. Aromatic
3. Nutrient-enriched
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Collection of geo-referenced data: 

area & production 

crop calendar 

crop establishment 

cropping intensity 

climate 

rural/urban population  

rural/urban poverty 

consumption 

biotic stresses (BLB, blast, sheath blight, brownspot)  

abiotic stresses (drought, flood, temperature) 

Characterization of rice environments 
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Source: A. Sparks 

  BIOTIC STRESS 



Flood-prone rice areas 

  ABIOTIC STRESS 



Consumer preferences 

Under consideration for publication in Global Food Security 



Consumer surveys 

Consumer surveys: 24 cities in 7 countries 
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Questionnaires in local languages and  
Visual stimuli 

Q07. How would you describe the traits or 
characteristics of rice which your family prefers?  
 
Please describe to us the three most important 
characteristics or traits.  
 
It can be in terms of eating quality, physical 
characteristics of the uncooked and cooked rice, 
nutritional benefits or cooking quality 
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Q07. How would you describe the traits or characteristics of rice which your family prefers? 

Rice traits and categories 

Consumers: 101 descriptors, 12 categories of traits 
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Dimension 1: 

Inertia = 0.151  

(57% of total) 

Dimension 2: 

 Inertia= 0.113 

(43% of total) 

Urban consumers: Geographic homogeneity  
and variability of preferred rice traits 

Perceptual map of urban consumers’ most preferred rice traits by region 
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Urban consumers: Geographic homogeneity  
and variability of preferred rice traits 

Perceptual map of urban consumers’ most preferred rice traits by country 

Dimension 1: 

Inertia = 0.151  

(57% of total) 

Dimension 2: 

 Inertia= 0.113 

(43% of total) 
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Urban consumers: Specificity of preferred  
                                rice characteristics 
 1) Texture 
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Urban consumers: Specificity of preferred  
                                rice characteristics 

2) Aroma 

Proportion of respondents who consider aroma as most preferred rice trait  

Pandan scent sweet, 

newly harvest 

Kolkata 

Patna 
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Urban consumers: Specificity of preferred  
                                rice characteristics 
3) Shape and size 



Urban consumers: Differentiated demand 

3) Volume expansion 

Bangladesh: Most preferred rice characterstics of urban consumers 

Dhaka Chittagong Khulna

1 Good taste Good taste Good taste White

2 White White White Slender

3 Slender Slender Vitamin 

content

Good taste

4 Short Short Aromatic Sticky

5 Aromatic Aromatic Slender Aromatic

Weighted 

n=

501 296 134 72

Rank All Cities4) Nutritional benefits;  
    Sticky rice 



Gastronomic Systems Research (GSR) 
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Farmers and other value chain actors 

Stacked survey with 

different segments:  

• FGD with farmers 

• In-depth interviews with 

midstream actors and 

retailers.  
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Seed suppliers

Consumption

(Downstream)
Retail

(Midstream)
Wholesale,
distribution

Processing

Trading

(Upstream)
Production

Seed 
supply

Domestic consumers

Paddy Milled rice
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Processors (parboiling & milling)

Farmers

Service provider - custom milling

Husking mill Semi-auto mill

Processors 
(parboiling & milling)

Automatic mill

Big paddy traders

Service provider 
- refining

Wholesalers

Retailers

Service 
provider 
- custom 
milling

Government

Service provider -
brokers

Small/village paddy traders 

Wholesaler
-retailers

Accredited 
retailers

Small/ 
village 
paddy 
traders 

Big paddy 
traders

Bangladesh: Inter-mediationally long rice value chains 

Vietnam: Emerging vertical integration   

                and coordination 

Own saved seed

Consumption

Retail

Wholesale,
distribution,
export

Processing

Trading

Production

Seed supply

Paddy traders

Traditional retailers

Farmers, farmer clubs

Seed suppliers

Dehusking mills

Polishing mills

Wholesalers

Foreign consumers

Exporters

Exporters

An Giang Plant 
Protection Joint 
Stock Company 

(AGPPS)

Exporters 
(AFIEX, Angimex, 
Gentraco, etc.)

Domestic consumers

Mills

Supermarkets

Paddy Milled rice

Rice value chain actors and flow of rice 
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Transmission of varietal trait preferences 
along VC: Case of Bangladesh 

•Yield
•Resistance/tolerance to biotic & abiotic stresses
•Short duration
•Profitability (price and market demand)
- fine grains, tasty, not sticky, high volume expansion

• Boro: BRRI dhan 28
• Aman: Swarna, BR 11, 

Traditional varieties 
(Jamaibabu, Malshira, 
Khirshabog)

• Market demand: influenced by grain classification   
as fine, medium, coarse

• Quality: purity of variety, milling rate, filled grains,  
moisture content, head rice, no bad smell, tasty

•Market demand: influenced by grain classification   
as fine, medium, coarse

•Quality: purity of variety, no bad smell, good taste, 
white grains, translucent grains

• BRRI dhan 28
• Miniket
• Swarna 

Priority characteristics & considerations Preferred  varieties

•Good taste, white, slender • MiniketConsumers

Downstream
- Retail

Midstream
- Wholesale,    

distribution
- Processing
- Trading

Upstream
- Production

Paddy Milled rice

• BRRI dhan 28
• Miniket
• Swarna 

• BRRI dhan 28   

further polished 

• BRRI dhan 29, BRRI 

dhan 23   

    mixed with 

processed BRRI dhan 

28 and labelled 

Miniket’s price premium 

over BRRI dhan 28: 

•Processors    12% 

•Wholesalers   9% 

•Retailers        18% 
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Where would farmers invest if they were donors? 
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  INVESTMENT GAME APPLICATION (IGA) 

Straw digestibilityDisease resistance Insect resistance
Abiotic stress 

tolerance

Reduction of 

shattering
Earliness 

Instruction: Create your ideal variety by investing 100 Rupees in a model rice variety and adding your preferred combination of varietal trait improvements.

Slenderness Unstickiness Aroma Head rice recovery Lodging tolerance

INR 9
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Benchmark: Season: Kharif Return:

Product profile relative to benchmark

INR 1,000

Investment portfolio

Unstickiness 
24%

Lodging 
tolerance 

25%

Abiotic 
stress 

tolerance 

41%

Uninvested
9%

0%

50%

100%

150%

200%
Slenderness

Unstickiness

Aroma

Head rice recovery

Lodging tolerance

Disease resistanceInsect resistance

Abiotic stress
tolerance

Reduction of
shattering

Earliness

Straw digestibility



  PURPOSE OF THE EXPERIMENT 

public rice 

breeding 
funds from 

donors 

Farmers to participate in 

allocating funds 

Create real investment market 

involving real money and real 

returns 

Reduce poverty 
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West Bengal, 

Kolkata 

India 

IGA EXPERIMENT IN EASTERN INDIA 

Odisha, 

Bhubaneshwar 

India 

Experiment Sites 



IGA EXPERIMENT IN EASTERN INDIA 

Recruitment of 

participants 



IGA in ACTION 



IGA in ACTION 



IGA RESULTS 



IGA RESULTS 
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IGA EXPERIMENT IN PHILIPPINES 



IGA RESULTS 

Wet season

Dry season

Investment shares Intra-household decision-making power
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IGA RESULTS 

INBRED 
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IGA RESULTS 

HYBRID 
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e.g. SL-7/8/9/12, Bigante (Plus), PHB 81 



 

Information system designed to provide easy access and visualization of data 

 

I4Rice: Information on agroecologies, environments, markets and preferences for rice 

Data inventory 

• Production by AEZ 

• Stress profiles 

– Biotic: BLB, blast, brown 

spot, sheath blight 

– Abiotic: Drought, salinity, 

submergence , cold 

• Top rice varieties planted 

and characteristics 

• Rice consumption and 

preference 

• Cropping pattern 

• Rice calendar 

• Population (total, poor, 

urban/rural) 

  BRINGING EVERYTHING TOGETHER 



Thank you! 
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