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On left, a picture of white rice next to Golden Rice, and on right, a girl who lost one eye due to vitamin A deficiency. (Photo Credit:

.

Golden Rice Humanitarian Board)

In a few weeks it will be 20 years that we three have been working together.
Our project has been independently praised as one of the most influential of

all projects of the last 50 years.

The project’s objectives have been admired by some and vilified by others.

It has directly involved teams of highly motivated people from a handful of
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TWO Of us f|g u I‘ed OUt nations, from both the

private and public sector. A

hOW tO ma ke I‘ice book, dedicated to the three

produce 3 source Of of us, has been written about

our work. Nevertheless,

Vitamin A, and the success has, so far, eluded us

I‘ice beCOmeS 3 all. The story of our

thwarted efforts is a tragedy

gOIden COIOr |nStead that we hope will soon -

Of Wh |te finally - reach a milestone of

potentially profound

significance for humanity.

So, what have we been working on, and why haven’'t we succeeded yet?

Food: everybody needs it, and many are fortunate enough to have enough,
even too much of it. Food is a highly emotional subject on every continent
and in every culture. For a healthy life our food has to provide energy, as

well as, in very small amounts, minerals and vitamins. A varied diet, easily

achieved and common in industrialised countries, provides everything.

But poor people in countries where rice is grown often eat little else. White

rice only provides energy: no minerals or vitamins. And the lack of one of
the vitamins, vitamin A, is responsible for killing around 4,500 poor

children every day. Lack of vitamin A is the biggest Kkiller of children, and

also the main cause of irreversible childhood blindness.

Our project is about fixing this one dietary deficiency - vitamin A - in this
one crop - rice - for this one group of people. It is a huge group though:
half of the world’s population live by eating a lot of rice every day. Two of
us (PB & IP) figured out how to make rice produce a source of vitamin A,
and the rice becomes a golden color instead of white. The source is beta-
carotene, which the human body converts to vitamin A. Beta-carotene is

what makes carrots orange. Our rice is called “Golden Rice.”
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The technology has been donated to assist those rice eaters who suffer
from vitamin A deficiency (‘VAD’) so that Golden Rice will cost no more
than white rice, there will be no restrictions on the small farmers who grow
it, and nothing extra to pay for the additional nutrition. Very small amounts
of beta-carotene will contribute to alleviation of VAD, and even the earliest
version of Golden Rice - which had smaller amounts than today’s Golden
Rice - would have helped. So far, though, no small farmer has been allowed

to grow it. What happened?

To create Golden Rice, it was necessary to precisely add two genes to the
30,000 genes normally present in rice plants. One of the genes is from
maize, also known as corn, and the other from a commonly eaten soil
bacterium. The only difference from white rice is that Golden Rice contains

beta-carotene.

It has been proven to be safe to man and the environment, and consumption
of only small quantities of Golden Rice will combat VAD, with no chance of
overdosing. All current Golden Rice results from one introduction of these
two genes in 2004. But the use of that method - once, 15 years ago - means
that Golden Rice is a ‘GMO’ (‘genetically modified organism’). The
enzymes used in the manufacture of bread, cheese, beer and wine, and the
insulin which diabetics take to keep them alive, are all made from GMOs

too.

The first GMO crops were created by agri-business companies. Suspicion of
the technology and suspicion of commercial motivations merged, only for
crop (but not enzymes or pharmaceutical) applications of GMO

technology. Activists motivated by these suspicions were successful in
getting the ‘precautionary principle’ incorporated in an international treaty
which has been ratified by 166 countries and the European Union - The

Cartagena Protocol.

The eq u Ivalent O.I: 13 This protocol is the basis of

_ ] national rules governing the
J um bO JetS fu I I Of introduction of GMO crops

in every signatory
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Ch||d Fren Crashes |nt0 country. Government

regulators in, and for, each

the ground every day country must agree before a
and kills them all, GMO crop can be

‘registered’ to be allowed to

because Of Vitamin A be used by the public in that
d ef | C | en Cy country. Currently regulatory

decisions to allow Golden
Rice release are being
considered in Bangladesh

and the Philippines.

The Cartagena Protocol obliges the regulators in each country to consider
all possible risks, and to take no account of any possible benefits. Because
the anti-gmo-activists’ initial concerns were principally about the
environment, the responsibility for governments’ regulation for GMO crops
- even for Golden Rice, a public health project delivered through agriculture
- usually rests with the Ministry of the Environment, not the Ministry of

Health or the Ministry of Agriculture.

Activists discovered, before Golden Rice was created, that inducing fear of
GMO food crops from ‘multinational agribusinesses’ was very good for
generating donations from a public that was largely illiterate about food
technology and production. And this source of emotionally charged
donations would cease if Golden Rice was proven to save sight and lives,
because Golden Rice represented the opposite of all the tropes used in anti-

GMO campaigns.

Golden Rice is created to deliver a consumer benefit, it is not for profit - to
multinational agribusiness or anyone else; the technology originated in the
public sector and is being delivered through the public sector. It is entirely
altruistic in its motivations; which activists find impossible to accept. So,
the activists believed, suspicion against Golden Rice had to be amplified,
Golden Rice had to be stopped: “If we lose the Golden Rice battle, we lose
the GMO war.”
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Activism continues to this day. And any Environment Ministry, with no
responsibility for public health or agriculture, and of course an interest in
avoiding controversy about its regulatory decisions, is vulnerable to such

activism.

The anti-GMO crop campaigns, and especially anti-Golden Rice
campaigns, have been extraordinarily effective. If so much regulation by
governments is required, surely there must be something to be suspicious
about: ‘There is no smoke without fire’. The suspicion pervades research
institutions and universities, the publishers of scientific journals and The
World Health Organisation, and UNICEF: even the most scientifically

literate are fearful of entanglement in activist-stoked public controversy.

The equivalent of 13 jumbo jets full of children crashes into the ground
every day and kills them all, because of VAD. Yet the solution of Golden
Rice, developed by national scientists in the counties where VAD is
endemic, is ignored because of fear of controversy, and because poor

children’s deaths can be ignored without controversy.

P er h a pS more The tide is turning, however.

151 Nobel Laureates, a very

CO nt Fove rsy I |eS | NN Ot significant proportion of all

taking scientifically Nobel Laureates, have called
on the UN, governments of
based reg u I atO ry the world, and Greenpeace
deC|S|OnS than in to cease their unfounded
] vilification of GMO crops in
ta k| N g T h em. general and Golden Rice in

particular. A recent Golden

Rice article commented,

“What shocks me is that
some activists continue to misrepresent the truth about the rice. The cynic
in me expects profit-driven multinationals to behave unethically, but I want
to think that those voluntarily campaigning on issues they care about have
higher standards.”
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The recently published book has exposed the frustrating saga in simple
detail. And the publicity from all the above is perhaps starting to change the
balance of where controversy lies. Perhaps more controversy lies in not

taking scientifically based regulatory decisions than in taking them.

But until they are taken, while there continues a chance of frustrating the
objectives of the Golden Rice project, the antagonism will continue. And
despite a solution so close at hand, VAD-induced death and blindness, and

the misery of affected families, will continue also.

© The Authors 2019. This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License, which permits

unrestricted use, distribution, and reproduction in any medium, provided you
give appropriate credit to the original author(s) and the source, provide a link
to the Creative Commons license, and indicate if changes were made. The

Creative Commons Public Domain Dedication waiver applies to the data

made available in this article, unless otherwise stated.

Adrian Dubock, Ingo Potrykus, and Peter Beyer

Peter Beyer headed a research group at University of Freiburg,
Germany, with a strong focus on improving the nutritional value of
crop plants. Ingo Potrykus worked at ETH Zurich, Switzerland, with
a research group using genetic engineering technology applied to
"food security" crops in developing countries. Adrian Dubock
designed the international collaboration, and its governance, for
turning the results of the Potrykus and Beyer teams into a useful
product - Golden Rice - to combat vitamin A deficiency, a long-
standing objective which all three share. Potrykus is the Chair of the
Golden Rice Humanitarian Board, Beyer and Dubock are Board
members, and Dubock is also the Executive Secretary of the Board.
In common with other Board members, all three are unpaid

volunteers.

VIEW FULL PROFILE
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