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❖ 30% of Bangladeshis are at risk of inadequate zinc intake, a micronutrient essential 
for proper physical, cognitive, and immune system development. Children under 5 
years of age and women-of-child-bearing age are the most vulnerable to zinc 
deficiency. 

❖ Increased zinc, an invisible trait in plant seeds and food grains, can most readily be 
attained through proper dietary diversity; however, most Bangladeshi’s cannot afford 
and/or do not have access to such a diet.

❖ We explore two methods for increasing nutrition (zinc) content in rice, the staple food 
of Bangladesh – biofortification and grain milling processes.

❖ Zinc biofortified rice contains 70% more zinc than non-biofortified rice, milled at 
the same levels. 

❖ Low-milled rice contains 200% more zinc than high-milled rice

❖ What are consumers’ acceptance and demand for low-milled and biofortified rice?

❖ Does sharing nutritional (zinc) information -- its importance, benefits, and availability 
in zinc biofortified and low-milled rice -- impact consumers’ acceptance and demand?

Empirical Framework

❖ We conduct between-subject WTP experiments using the Becker-DeGroot-Marschak
(BDM) mechanism.

❖ Three types of rice grain with differing levels of zinc content and three types of audio 
information treatments are utilized. 

❖ Rice products: (1) Biofortified, low-milled (BFLM) used as the benchmark, (2) Non-
biofortified, low-milled (NBFLM), and (3) Non-biofortified, high-milled (NBFHM)

❖ Treatments: (1) Control group with no information, (2) Zinc biofortified information, (3) 
Low-milling benefits information

❖ Products were not labeled as information on rice types was shared in the audio info 
treatments. No visible differences can be detected between the BFLM and NBFLM 
rice while obvious milling differences can be observed between the NBFLM and 
NBFHM rice. Market prices were not revealed to the respondents when eliciting bids.  

❖ We execute Difference-in-Difference analysis, determinants of premiums/discounts 
and raw WTP bids by OLS estimation with union-level clustered, robust standard 
errors, and analysis of the determinants of premiums for BFLM compared to NBFLM 
and NBFLM compared to NBFHM. 

Source: authors’ data and calculations

Study area

❖ 576 consumers were surveyed, split evenly across the three treatment groups. Half 
of the respondents were from the Dinajpur, a rice-surplus producing district, and 
Satkhira, a rice-deficit district. Within each district, randomization of respondents 
occurred down to the block administrative level. 

❖ The WTP study followed a consumer sensory evaluation and was conducted by 13 
enumerators. Training was conducted in Gazipur, Bangladesh in October/ November 
2018.

❖ Data was collected in December 2018 and March 2019, with a delay due to civil 
unrests in early 2019. Data entry was completed in June 2019.

Determinants of Biofortified Zinc Rice (BFLM) Premiums/Discounts
*Compared to a base of Non-biofortified (NBFLM) Rice
*Note: ***=p<0.001, **=p<0.05

❖ Hearing biofortified info yields a premium of 1.52 BDT (***)

❖ There is a 0.81 discount for BFLM (**) for every child under 5 years of age in the HH. 
However, if the respondent heard biofortified zinc info, a premium of 1.11 BDT (*) 
exists for each child under 5 in the HH.

❖ If the respondent lives in the Dinajpur district, there is an estimated 0.76 BDT (**) 
premium.

❖ If the main occupation for the responding is self-employed farming or farm laborer on 
someone else’s farm, yields a -1.32 BDT (***) discount; 

❖ If the respondent (the main rice decision-maker in the HH) is female, there is a 1.70 
BDT (**) premium for BFLM rice over NBFLM rice. 

Determinants of Low-Milled Rice (NBFLM) Premiums/Discounts
*Compared to a base of High-Milled (NBFHM) Rice
*Note: ***=p<0.001, **=p<0.05

❖ Hearing low-milling benefits information, yields a 1.77 BDT (***) premium for NBFLM 
compared to NBHM rice.

❖ There exists a discount of 0.15 BDT (***) for each year of education completed by 
the respondent. However, if the respondent heard milling info, there exists a premium 
of 0.33 BDT (***) for each year of education for NBFLM rice.

❖ For each additional year one ages, there exists a discount of 0.04 BDT (**) for 
NBFLM rice. 

❖ If the respondent’s HH purchases rice on a monthly or less frequent basis, there is 
1.02 BDT (***) discount for NBFLM rice. 

❖ If the respondent felt hungry at the time the experiment was conducted and heard 
low-milling info, a 2.78 BDT (***) premium for NBFLM rice over NBFLM rice was 
found. 

❖ Findings suggest Bangladeshi consumers are willing to pay a 4-5% premium for the 
two strategies that increase nutrition (zinc) intake – biofortification and low-milling, if 
they are given appropriate information. However, of the two strategies, addressing 
zinc deficiency via high zinc rice appears to be the optimal way forward. 

❖ For initial uptake, it is recommended that the government and other public health 
institutes focus consumer awareness campaigns for biofortified zinc rice beginning in 
Dinajpur district, and/or other rice-surplus producing regions as opposed to rice-
importing regions, to target non-farm workers, females, and families with children 
under five years of age. 

❖ Consumers’ preference for high-milled rice, even after receiving information on the 
benefits of low-milled rice, highlights the challenge of addressing national zinc 
deficiencies via milling interventions. For Bangladesh to address these deficiencies 
through encouraging low-milled rice consumption, significant public awareness 
campaigns to overcome cultural preferences will be needed. 

❖ Targeting significant awareness campaigns on those with higher education, 
households with children under 5 years of age, and that purchase rice more 
frequently than monthly appears to be potential avenues to increasing demand for 
low-milled rice. 
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