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CONVENTIONAL GENETIC ENGINEERING

AGRONOMIC traits
 Productivity 
 Producer

Green Revolution 
(60’s)

Crossing high-yielding 
crops, fertilizers, …

Gene Revolution
(90’s)

1st generation  
Pest resistant, insecticide tolerant, 

drought resistant, …

QUALITY traits
 Health
 Consumer

Biofortification
(00’s)

GM biofortification 
(??)

2nd generation  

Crop improvement
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Sight&life, 2017

HarvestPlus BPI-tool, 2021

 From needs

 To priorities

 To actions

HarvestPlus Biofortified Crops Map, 2021

Non-GM biofortification

e.g. zinc rice
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biofortification 

 Various promising efforts …

GM   

But not (yet) commercialized

Successful GM biofortification reports

(De Steur, Blancquaert et al 2015)
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GM biofortification




(1673 survey questions, 214 studies)

Although there is general consensus about the negative public 

climate towards GMOs in the EU, evidence demonstrates that the 

European consumer is not as reluctant towards the use of 

biotechnology in food as previously thought (Hess et al., 2013)

Eurobarometer 2019

Concern  2019

GM ingredients
in food/drinks

Genome
editing

27% 4%

8th of 15 
topics

15th of 15 
topics

 Political approval  Public approval 

Eurobarometer
Meta-analysis

Eurobarometer 2010Eurobarometer

GMOs

ISAAA 2018

Concern 2010

GM ingredients
in food/drinks

66% 

4th of 17 
topics
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micronutrient
interventions

Soil application

Foliar 
application

Agronomic approaches

Conventional breeding

GM technology 

 Micronutrient strategies

controversial GM technology versus 
consumer benefits

Ex-ante market potential of 
GM biofortified crops 

fortification supplementation

biofortification diversification
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Scientific 
proof-of-concept

Does the idea 
work in principle? 

Will the intervention 
work in real life? 

Impact 
assessment

Will it be financially 
practicable? 

Cost-
effectiveness/

benefits
(CEA/CBA) 

Will it be socially 
acceptable? 

Willingness-to-
pay (WTP)

Will it work in a 
global context? 

Trade & 
regulations

What challenges 
remain? 

Research 
questions 

Socio-economics of GM biofortified foods

De Steur, H., Demont, M., Gellynck, X. & Stein, A. 2017. “The social and economic impact of biofortification through genetic modification.” Current Opinion in Biotechnology, 44:161–168.



SOCIO-ECONOMIC 
EVIDENCE 

(micro-level)
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- Mean premium (%)

 Conventional ≈ GM biofortification

WTP for GM biofortified foods

De Steur, Blanquaert, et al. "Status and market 

potential of transgenic biofortified crops." Nat. 

Biotech 33.1 (2015): 25-29.

>>> 1st generation GM food
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 Experimental auctions on rice (Q2)

 Women of cba, Shanxi, China 

 Premium for 1 kg FBR (Q2) = 33,7%

WTP for Folate Biofortified Rice (FBR)

Level of rice quality (Qx)

Price (¥) Regular riceFBR
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Willingness-to-pay for GM biofortified foods 
The role of information

Information effects in WTP studies (n = 3955)
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¥ 

Folate 

benefits

GM 

technology

GM 

information

Regional 

situation

GM information 

effect

= Effect of information types on WTP

Primacy effect

= first provided info matters

Alarmist reaction

= negative info dominates

Positive effect

Negative effect

WTP for Folate Biofortified Rice (FBR) in China 
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GM (bioforitified) foods 

The role of information



SOCIO-ECONOMIC 
EVIDENCE 

(macro-level)
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Source: Bouis et al, CAST #69 issue paper, 2020

De Steur, H., et al (2016)

GM biofortified crops:

 Annual burden  :         

 12.5 % (low) – 51.4 % (high)

 CEA: 

 $ 7.9 – $ 27.8 to save DALY  

Cost-effectiveness/-benefits of GM biofortified foods 

CBA
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Folate intake 
after FBR

Rice Cons.

NTD rate

Rice Prod.

De Steur, et al (2010) 

Folate biofortified rice (FBR) in China
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Cost-effectiveness

(US$ per DALY saved)

Pessimistic Optimistic

scenario scenario

Single biofortification

Folate 64.2 21.4

Vitamin A 18.1 5.0

Zinc 4.8 1.2

Iron 3.8 0.8

Multi-biofortification 9.6 2.3

Cost-effectiveness of biofortified rice in China

Below WB ‘Cost-effectiveness’ threshold

Multi-biofortified rice in China

From single ….

….  to multi-biofortification
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Conclusions

Scientific 
proof-of-concept

Does the idea 
work in principle? 

Will the intervention 
work in real life? 

Nutrition 
impacts

Will it be financially 
practicable? 

✓

Will it be socially 
acceptable? 

✓

Will it work in a 
global context? 

…

What challenges 
remain? 

…

De Steur, H., Demont, M., Gellynck, X. & Stein, A. 2017. “The social and economic impact of biofortification through genetic modification.” Current Opinion in Biotechnology, 44:161–168.

"GM biofortified crops: 
potential effects on 
targeting the 
micronutrient intake gap 
in human populations." 
COBT 44: 181-188.
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Conclusions

 Success of GM biofortification crucially hinges on building 
demand, informing consumers and governing value chains

 Complex issues require a multitude of actions
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yes no  don't know

Is Golden Rice available in BGD?
(n=209 consumers, ongoing)
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THANK YOU 
FOR YOUR ATTENTION !

Hans.DeSteur@UGent.be
https://hansdesteur.weebly.com/

 Current Opinion on Biotechnology, Vol 44, Special issue Plant Biotechnology: 

 Part I: Thiamin, Iron, Iodine, B6, Ascorbate, Provitamin A, Vitamin E, Folate, 
Utilization/storage

 Part II: Ethics, Socio-economics & Micronutrient impacts

Biofortification of crops:  Achievements, future challenges, socio-
economic, health and ethical aspects

mailto:Hans.DeSteur@UGent.be
https://hansdesteur.weebly.com/
http://www.sciencedirect.com/science/article/pii/S0958166917300514

