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PRESIDENT'S MESSAGE

Low and middle-income countries (LMICs) have
been increasingly faced with the challenge of the
double burden malnutrition (DBM). The World
Health Organization (WHO) defines DBM as the
simultaneous presence of undernutrition and
overnutrition (such as overweight, obesity, or diet
related non-communicable diseases), a reality now
seen in at least one out of every three LMICs.
Urgent transformative action based on evidenced
based research are necessary to steer the world
towards a sustainable and resilient trajectory. In
2023, WHO declared that the 2030 agenda for
sustainable development aimed at transforming
our world, highlighting the need to address the
issue of DBM globally. In addition to addressing
caloric intake, it is crucial to consider other aspects
of proper nutrition, including the availability of
micronutrients and the promotion of healthy diets.
Studies indicate that the increasing consumption
of ultra-processed foods and sugar on a global
scale significantly contributes to the obesity crisis
worldwide, including LMICs.

A particular emphasis should be placed on ensuring
optimal nutrition during the critical first 1000 days,
from the start of pregnancy to the child’s second
birthday and the importance of breastfeeding.

Strengthening local food systems will be vital in
preventing future widespread shortages and in
guaranteeing food security and optimal nutrition
for all. The Nestlé's Foundation report addresses
these challenges and underscores its ongoing role
in supporting research initiated by investigators
from LMICs to combat the double burden of
malnutrition.

Petra S. Hippi
President






PROJECTS INITIATED
BY THE FOUNDATION

One of the Foundation’s main aims is to foster
scientific and technological knowledge related
to nutrition in low/middle-income countries.
The Foundation advances nutritional science by
supporting investigator initiated nutrition research
projects in established institutes and universities
and by giving focused support to existing nutrition
schools and educational programs. The Foundation
does not support industry sponsored research.
Sponsorship bias such as in research funded by
industries or other commercial enterprises is more
likely than publicly funded research to produce
results in line with the funder’s commercial interests.
This research therefore might not lead to an
equitable improvement of local conditions.

The promotion of local capacity for independent,
implementable research is a central aspect of the
Foundations activities. Research ideas or concepts
are typically owned by the local researchers and their
institutions. The Foundations grant review process
can be viewed as an educational opportunity for
applicants to receive feedback and insights on their
proposals, aiding in their professional development
and enhancing their grant-writing skills. To further
fulfil the role of the Foundation and also encourage
sustainable improvement in nutrition in low-/middle
income countries, the enLINK Initiative for positive
change was introduced in 2004. This encompasses
a strict adherence to a set of interrelated principles
presented thereafter.
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* Promoting local capacity for independent

nutrition research

- Anchoring of research capacity and innovation
locally

- Promoting local generation of research ideas

- Promoting local ownership and empowerment

- Promoting critical-evidence-based thinking
and research

- From idea to implementation: Assistance from
the germ of a research idea and project through
its sustainable implementation

- Openness towards specific, local research ideas

- Conflict-of-interest-free and bias-free research
support

- Culturally sensitive research and solutions

- Ecosystem-compatible research

- Food justice and the right to food-based
research

e Strengthening local expertise, know-how,
and skills
- Promoting access to information
- The enLINK digital library
- Promoting local knowledge exchange and
generation
- Needs-based, targeted assistance
- Network-system capacity building
- Conflict-of-interest free capacity building
- Enhancing stamina

* Nestlé Foundation Research for Development
(NFR4D) program

Sustainability and public-health relevance have been
and will remain key aspects for all activities of the
Foundation. Research projects need to result in
short- and long-term public-health implementation.
Knowledge and know-how have to be sustainable at all
levels of the population, meaning that the knowledge
has to be implemented and become part of daily life.
Knowledge has to trickle down to the population.

The vast experience of the Foundation’'s Council
members as well as the Foundation's past activities
led to the creation of the enLINK Initiative in 2004,
an initiative which illustrates the proactivity of the
Foundation regarding its core issues.

This initiative focuses on information transfer in the
area of nutrition and malnutrition as well as on the
resolution of specific research questions and their
implementation at the public-health level. The core
competence and activity of the Foundation is the
support of nutrition research in low-income countries.
The enLINK initiative is an add-on to our key activities
to improve the research capacity.

The name enLINK comes from the old English verb “to
enlink”, meaning “to chain together” or “to connect,
as by links”. The analysis of the semantic relations
of “enlink” reveals related words which illustrate our
central concepts and aims: to connect, to join, to
associate, to unite, to tie, to conjoin.

Our mission is to link and join cultures; to associate
and conjoin institutions and people locally to study and
diminish the problems of malnutrition globally.

Malnutrition can only be solved by “enlinking”
—connecting-different strategies and approaches.
Malnutrition has to be addressed universally by joint
strategies which address many levels, looking at the
level of medical issues (such as infection) and hygiene



(such as water quality), proposing changes at the level
of agriculture as well as in the society at large, and, last
but not least, working to improve the level of education
and information.

The enLINK Initiative has five main levels:

1. exploration in nutrition — building practical
research capacity: This is the main purpose
and aim of the Foundation.

education in nutrition: This level of the
enLINK initiative also implies the creation of
research-based evidence and subsequent
transfer of the knowledge to the population.

the enLINK library: At present, after having
shipped 217 library trunks to 34 countries,
only digital content is provided (free of
charge) in the enLINK digital library
(www.enlink.org).

endurable nutrition: All activities should be
implemented and sustainable.

Nestlé Foundation R4D initiative — research
for development (NF-R4D): Sustainable,
targeted, concerted support of young
researchers and their institutions.

The digital enLINK library is currently offering free
full-text access to a few nutrition journals and more
than 30 e-books—many of them indispensable classic
textbooks—in the newest editions available. This digital
library is accessible free of charge to registered users
who all receive a personal password; registration is
also free as long as the applicant comes from a low-
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income country. The library is continuously updated

and adapted to specific needs and in response to
feedback. Evidence and content which end up
ks are usually more practice-related than

the research knowledge from latest findings, which is

published in research journals. Therefore the weight of

the library lies more in the e-textbook section to assure
ﬂc knowledge transfer as well as knowledge
ccessibility. A solid knowledge of the physiology

and pathophysiology of nutritional sciences is the

cornerstone for the development of nutrition research

focused on basic needs and designed to drive concrete
improvements.

The approach of the Foundation in the enLINK initiative
reflects the need for multidimensionality to solve the
problems of under- and malnutrition. Knowledge and

knowshewsre th&B4sis and beginning of every and any
improvement.

7







"I HAVE A DREAM"

"l have a dream”—the famous statement by Martin
Luther King, Jr. The | Have a Dream speech was
given three years before the Nestlé Foundation was
created. Knowing the mindset of the creators of the
Foundation, they most likely had a similar dream:
a dream to make the world not only better but
also more equitable, and to solve the problems of
nutrition, as reflected in the name of the Foundation,
The Nestlé Foundation for the Study of Problems
of Nutrition in the World. At that time an indeed
promising name, reflecting the spirit of the period as
well the genuine and honest aim of the Founders not
only to study the problems of nutrition, but also to
solve the problems of nutrition with the help of the
results of studies and activities by the newly created
research foundation. As we all know, this aim has
not been achieved—neither by the Foundation nor
by the innumerable players in this field"2. In today's
world more than 800 million individuals are still food
insecure—a number in uptrend; food sovereignty
(Table 1) and overall livelihood sovereignty are—
sometimes even on purpose—subject to a worrying
downtrend all over the world. Even in the US, a
country which does not recognize the “right to
food”, in 2022 7.7% of the households had a low
food security and 5.1% very low food security?.
Paradoxically, obesity rates are increasing globally?,
especially also in the global South, pointing to the
direct causality of the modern food system: how
food is produced and eaten>¢ is leading, along with
other issues, to declining food sovereignty’.

Food: A Common Good
It is worthwhile to recall that the Founders of the
Foundation were, in their early years, still aware that
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food has to be grown locally; accordingly, one of the
first research projects of the Foundation was around
the winged bean (Psophocarpus tetragonolobus).
The Foundation initiated a Psophocarpus project
with the aim to introduce the winged bean as
a protein-rich legume into family gardens and
agricultural practices in the Ivory Coast® (see
also the 2015 Report, page 29), thus focusing on
a key pillar for food sovereignty. These studies
reflected the wisdom and dream of the Founders
to give normal food a chance to reduce malnutrition
and assure food sovereignty and food security.
Retrospectively a more than honorable thought. In
view of the aforementioned epidemiological data
on malnutrition and obesity rates, a closer look at a
few selected aspects of food along the pathway from
field to fork is warranted. Due to space limitations
only a few aspects can be discussed, as a kind of
appetizing “food for thought” inspiring readers
to become critical global citizens promoting an
equitable, just, and environmentally sustainable
food system, one in which food regains the status of
a unique human good. These are key criteria which
the Foundation respected until this year.

In many cultures food was appreciated as a gift
of God”. The huge respect toward daily food
was reflected in daily life including the culture
of production, food handling and culture of
eating. Harvest and crop-related ceremonies were
important calendar marks during the year since
everybody knew the crucial importance of this
common (public) good" for assuring health, survival
and also a peaceful life. Wikipedia defines common
goods (economics) as “common-pool resources”,
which “are defined in economics as goods that
are rivalrous and non-excludable (...) [Als common



“If they can get you asking the
wrong questions, they don’t
have to worry about answers.”

Thomas Pynchon




goods are accessible by everybody, they are at risk
of being subject to overexploitation which leads to
diminished availability if people act to serve their
own self-interests”'?. Everybody was aware that
food has to be grown locally, assuring short-term
as well as long-term availability (e.g. by land and
seed sovereignty), thus giving food the status of
a unique human good"® for each individual but
also for society as a whole. Today food has been
reduced to a simple commodity, a tradable good,
a key item for financial speculation and profit
generation' in complete dissociation with the initial
characteristic as a human good and a human right.
In the modern food system this gift of God as a key
requirement for feeding people is ignored®™. This
commodification is a key driver for food insecurity
and hunger'®'®, increasing chronic diseases'”?' and
even contributing to local riots and armed conflicts,
both well-known promoters of food insecurity??.

Smallholder Farming and Food Security

Since the early days of agriculture, the key role of
smallholder farms to assure food and nutrition®
was an established fact and an absolute necessity:
globally more than 80% of the farms are smallholder
farms and they produce around 80% of the food in
Asia and in sub-Saharan Africa®®?¢, thus assuring
local food security and especially food sovereignty?’.
Despite their importance many smallholder farmers
live in poverty, as do many non-farming people, and
they cannot get out of the poverty trap due to the
dominating systemic forces focusing on unaffordable
solutions and financial and commercial concepts
minimizing farmers’ benefit while maximizing farmers'’
costs?®%. The aforementioned commodification of
food is a key driver for the disruption of many
functional local agricultural systems and crucial
social relationships®®. Any solution to feeding the
world needs to be inclusive, equitable, and focused
on all major components of multidimensional
poverty (e.g. including education), keeping the focus
on food security and especially food sovereignty.

Smallholder farmers produce mainly crops for local
consumption. Due to their mixed cultures a higher
biomass and crop output is generated than by
monocultures?3. The higher crop diversity leads
not only to a larger output, but is also associated
with an increased temporal stability of the
harvest3?3 and thus contributes to food security over
long(er) periods. Smallholder farmers are inherently
linked to food security and sovereignty, health and
well-being, biodiversity and dietary variety, nature
conservation, seed preservation, and ecosystem
services, to mention just a few benefits.

Smallholder farmers assure crop diversity* and
thus diet variety. Not surprisingly, the modern food
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system also propagates dietary variety (most likely
referring to the nearly 20,000 new processed foods
introduced to the market each year). Despite the
fact that 90% of the world's calories come from
only twenty plant crops®4, an even more worrying
number is that 60% of the calories come from only
four crops (wheat, rice, maize and soy)®*. How can
one assure nutrient adequacy and diet diversity with
only four crops? The inverse relationship between
crop and/or diet diversity and the reduction of
micronutrient malnutrition is well known3¢, as is the
positive relationship between the modern Western
diet and metabolic diseases¥. The latter is reflected
in the disproportionally high rates of burden of
premature CVD mortality and the more than five
million premature cardiovascular deaths in low- and
middle-income countries3®¥.

Similarly, hidden hunger can be controlled by crop
diversity*¢* especially when addressing concomitant
factors such as infection control, WASH, education,
access to basic health care, etc. Nevertheless,
supplementation and fortification approaches
remain the usual strategy—an easier and more
profitable approach, but not causal nor sustainable
and not without risk¥-43,

In the 2020 Annual Report we already addressed
the future risk of not having enough farmers. In
many countries farmers are an “endangered” or
even "dying” species: they are displaced by a few
powerful players in the modern food system. The
globally desperate situation of smallholder farmers
is also reflected in the tragic rise of suicide rates
of farmers*#, which is seen also in Europe (for
example, in France farmer excess in mortality due to
suicide was reported to be nearly 30% as compared
to the population average?®; it is also an issue in
Switzerland”). There are many causes for the latter
trends, including climate change and poverty, but
a key factor is the loss of food sovereignty and the
commodity status of food*®. Not surprisingly there
is an inverse correlation between farm size and
farmer suicide rates®. Knowing the drivers allows for
solutions: for instance, studies from India showed
that education and reestablishing the key pillars of
food sovereignty contributed to a trend reserval®.
Along this line, in the last decades education
free of conflicts of interest and biases was a key
approach promoted by the Foundation. A recent
example is a Foundation-supported project in
Mozambique assessing the effect of a change from
a predominantly conventional agricultural system
to an agro-biodiversity-based approach on food
security and crop output.

The many paradoxes are further reflected in the fact
that indigenous crops, most being not only highly
nutritious but also drought resistant (even more
than modern crops) °', are nearly extinguished®?33






due to purposeful displacement by modern crops
and loss of seed sovereignty®. Nevertheless, the
promoters of the “bitter harvests”® continue to
stress the importance of "indigenous crops” for
food security. Recognizing the key role of these
local crops, the Foundation is supporting a project
evaluating the genetic diversity of cocoyam grown in
Benin; in addition the researchers will collect data
on the traditional ways to cook and eat cocoyams.
Conserving indigenous knowledge is the basis
for tomorrow’s use of indigenous and traditional
crops®. The Foundation has encouraged many
colleagues to create a registry of traditional food
and cooking techniques on the African continent to
preserve African food culture and population health.

Do Not Forget Human Rights

A recent article was titled “Let Them Eat Rights”¥;
in other words, respecting and assuring human
rights is a crucial requirement for food security
and food sovereignty®®¥. Similarly, a human-rights-
based solution would not accept that more than
35% of calories grown are used for animal feed and
nearly 5% for biofuel production®, while at the same
time over 800 million people go hungry. According
to a recent report based on 2018/2019 data, even in
Europe up to 60% of cereal crops grown are used as
animal feed and slightly more than 20% for human
consumption®’. No wonder there is not enough
food to feed all the humans on our planet. Further,
in the present context it has to be remembered that
farm size correlates with animal feed production:
the larger the farm, the larger the fraction which
is grown for animal feed, the smaller the crop
diversity, and the larger the food losses?*3—all key
arguments for the right to life of small-scale farmers.

The megafarms producing mainly flex crops are
self-explanatory proxy markers for the overall
concentration and commodification in the
food system. It has to be remembered that any
concentration®?¢3, including the focus on a few crops,
large-scale farming, agrochemicals and fertilizers, or
seed monopolism**, not to mention land grabbing,
are major drivers for inequality, food insecurity,
poverty and finally global chronic disease risk.

The Usual Episteme

The common epistemic narrative around hunger and
food (in)security says that only modern agriculture
and high-input industrial agricultural systems
can assure food safety. These latter mantra-like
statements cannot deny the unequivocal evidence
that smallholder farmers are the guardians of food
security (see above)?*?¢%. The Swiss President of the
65th UN General Assembly, Altbundesrat Joseph
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Deiss, mentioned already in the 2011 Report of the
Foundation that there is enough food available to
nourish the whole world, but we have to address a
straightforward, simple key question: “La question
en soi est simple : I'humanité sera-t-elle capable, a
tous les niveaux, d'adopter des comportements qui
I'écartent de l'autodestruction et la maintiennent
sur le chemin de |I'harmonie, du bien-étre et de la
pérennité ?” (In itself, the question is a simple one:
will humanity be capable, on all levels, of adopting
behaviors that move us away from self-destruction
and keep us on the path of harmony, well-being and
sustainability?) Maybe some readers can explain
why the global players avoid the implementation of
the aforementioned simple and efficient humanity-
based approaches recommended by Mr. Deiss.
Most of us are well aware that it would be easy to
feed everyone if we adopted the latter concepts
as well as basic ethical and human-rights-based
rules, pursued a decommodification of the food
system, and reallocated a small fraction of today’s
detrimental investments from, for instance, food
waste, tobacco, alcohol or weapons®*.

Today Determines Tomorrow

Most of us know the saying “Those who control food,
control your life”. The building block for health, well-
being, a peaceful livelihood, happiness or almost
anything you name is the adequate availability of
nutritious food. It might be high time to follow the
recommendation from Mahatma Gandhi that “the
future depends on what you do today”. Looking
at the over 600 research publications resulting
from grants of the Foundation during the last 58
years one can easily recognize that only a small
fraction of the results have been implemented.
This constellation is in agreement with the well-
known policy-implementation gap, which is due to
many individual and systemic barriers®®. Further,
the compilation of publications (available on the
Foundation website) shows that up to now the
Foundation was able to adhere to most of the pillars
of food sovereignty as guidance for the supported
research activities (see Table 1). To assure food
sovereignty, food justice and food security—as
the creators of the Foundation intended—we must
urgently move from dreaming to action.



Table 1
The Pillars of Food Sovereignty (adapted according to 66)

1. Focus on food for people

* Right to sufficient, healthy and culturally appropriate food

® Food is not a “commodity”

2. Values food providers

e Supports sustainable livelihoods

® Respects the work of all food providers

3. Localizes food systems
consumers

® Reduces distance between food providers and providers and

e Puts providers and consumers at the center of decision-making
in food issues

4. Puts control locally
territories

e Ensures the rights of local communities to inhabit and use their

¢ Rejects land grabbing and the privatization of natural resources

5. Builds knowledge and skills

¢ Respects traditional and indigenous knowledge

e Participatory and decolonial research methods
e Appropriate technology and data sovereignty

6. Works with nature

e Diverse low-external input agroecological systems provide

important ecosystem functions, and support resilience and
adaptation in the face of climate change
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During 2023 the digital enLINK library continued
to be appreciated as an information source for
researchers and students in low-income countries.
As in the past, the enlLINK library was promoted
within the Foundation’s network and the statistical
data support the key role of mentors in encourag-
ing users (mostly students) to access the library.
Young students need to be motivated to “go to the
library”. In view of the universal access to informa-
tion on mobile devices, knowledge acquisition
often becomes of secondary importance, since
everything can be found within a millisecond in
the internet'?. The latter constellation underlines
the key role of the mentor to motivate the student
and create self-driven curiosity for professional
advancement. Further, the key role of professional
librarians and library services to provide guidance
and also motivation in the increasingly digitalized
world cannot be stressed enough?®.

To our surprise, in recent years we have regularly
been told that any form of a library—including the
enLINK library—is an outdated concept in today's
modern world, one that does not contribute to
development or advancement in nutrition research.
Several scholars even mentioned that they stopped
accessing the enLINK library, since the content is
not updated on a regular, i.e. weekly or at least
monthly basis, and that textbooks are too “stat-
ic" (whatever that means) for any advancement.
Further, it was said that neither academic nor public
libraries contribute to development in low-income-
countries. For most of us, these are indeed quite
worrying statements.
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These views deserve a closer examination in the
context of development and capacity building
(one of the main aims of the Foundation for nearly
60 years). The basis of any advancement is knowl-
edge in agreement with the old saying “knowledge
is power”. For most readers the prominent role of
the Library of Alexandria in Egypt (founded by the
Ptolemaic Dynasty, 330-283 BBC), the "House of
Wisdom” (the Grand Library of Bagdad founded in
the eighth century) or the British Library (founded
in 1753)—to mention just a few classical libraries—
are well known as centres of science and educa-
tion fostering progress and advancement. The
success of these libraries was not only based on
their stored knowledge; these libraries were also
places of social and scientific discussion, disputes
and critical constructive exchange, places of intel-
lectual and academic freedom, and last but not
least places promoting the freedom of speech, to
mention just a few of the key characteristics of the
classical libraries*®. Despite the ongoing digital
transformation, the aforementioned library culture
could in an ideal setting be maintained and even
further promoted.

In the increasingly data- and information-technolo-
gy-driven world it is not surprising that the number
of libraries is declining®. This is disheartening since
a recent study about the role of public libraries in
Africa underlined their crucial role in community
development in areas such as health, employment
or agriculture’. Another important aspect is men-
tioned on the website of the African Library &
Information Associations & Institutions®: “The Civil
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Rights Room in the Nashville Public Library asks a
poignant question—'If not us, then who? If not now,
then when?' This can only be answered when we
understand who we are & what brought us to our
present state of being. That is one of the reasons
why Libraries need to be in every African community
as they represent voices long dead but still speak.
They tell us who we are. If we forget where we came
from, how can we know where we are going?”

The enLINK library can be viewed from the same
perspective—the enLINK library is not only a source
of established knowledge for research and education
but also enables the user to evaluate, for instance,
on-going trends in nutrition and food science, which
are nowadays only rarely related to better health
and well-being”®.  Information-technology- and
data-driven approaches are all too often founded
in epistemologies of the creators or promoting
organization, not paying much attention to the
principles of earlier library culture nor to the principles
of digital humanism' or local culture, thus likely to
hamper a sustainable equitable development.

It cannot be stressed enough that libraries have
contributed hugely to development and play a
crucial role in attaining the Sustainable Development
Goals (SDG). Despite the established importance
of libraries they are hardly perceived by the global
development players and are not regarded as “agents
for development and innovation”™. The insufficient
or even lacking perception is in part rooted in the
development agenda, which is largely driven by
the interest of the donors in the Global North®,
and the increasingly purely data-driven decision-
making process which does not pay attention to the
accuracy of the data™¢ nor to the local social-human
dimensions'’.

Everybody—even the well-known global data
“hunters and gatherers”—know best that the most
important things cannot measured. The data-driven
society all too often does not pay enough attention
to what really counts at the end of the day: health
and well-being, human relationships, mutual respect,
human rights or the right to food, to mention just a
few. In the context of a library, data about the usage
of a library—e.g. by “clicks or hits” for a specific
digital resource or the number of times a book has
been borrowed—does not reflect the true human
and societal value behind the access to a specific
information source. Nevertheless, these statistical
data are crucial for “library business”, but not for
the “business” of capacity building, since even a
single unique usage can lead to a solution of a highly
relevant problem e.g. in health, nutrition research or
agricultural practice, or assist an individual in his or
her further career—a scenario which many enLINK
users reported.

Access to the enLINK library in 2023 was similar to ear-
lier years. Once again, the classic textbook Modern
Nutrition in Health and Disease had the most hits,
reflecting once more the importance of this “bible-
like” basic nutrition knowledge source, followed by
the book Clinical Epidemiology. Of the few scientific
journals offered, access was highest for review-type
journals and articles—reflecting reader preferences
but also the need to get complete, holistic informa-
tion about a specific topic, as available in the more
than thirty textbooks on the enLINK site.
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Efficacy of Developed Pigeon-pea-based Porridge
on the Nutritional Status of Children Aged 12-24
Months in Rural Areas of Tanzania
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Sokoine University of Agriculture
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and
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Children in Tanzania are often poorly fed, mainly with
cereal-based porridge made from either maize or
finger millet or a blend of these cereals, characterized
by a comparatively low nutrient content. Pigeon peas
(PPs) are rich in protein, minerals, and vitamins. Despite
the favorable nutrient pattern little has been done on
the use of PPs on enriching children’s complementary
food in Tanzania. The proposed cluster randomized
controlled trial aims to test the efficacy of a developed
pigeon-pea-based porridge (PIPP) on improving child’s
macro- and micronutrient status (focusing on physical
growth and vitamin A and iron status). The main
intervention will be feeding children with porridge
composed of different ingredients: two villages will
receive the developed PIPP and maize porridge.
To reduce spillover effects the porridge flour will
be prepared and packed at Sokoine University of
Agriculture and transported to the study site for the
intervention. Mothers will be trained to prepare the
porridge flour at the end of the intervention and the
approach will be promoted.

27

NUTRITION
EDUCATION

FOR HEALTH
PROFESSIONALS

Effectiveness of Culturally Customized Maternal
Nutrition Education for Health Professionals in
Improving Birth Outcomes in Ethiopia: Parallel
Cluster Randomized Controlled Trial

Yeshalem Mulugeta Demilew, PhD

Bahir Dar University
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College of Medicine and Health Sciences
Bahir Dar, Ethiopia

Sub-optimal dietary intake is one of the main causes of
undernutrition during pregnancy and of adverse birth
outcomes in Ethiopia. Maternal nutrition education
on healthy diet during pregnancy is a cost-effective
intervention to improve maternal and child nutrition.
However, nutrition education during pregnancy is
not properly implemented in the country. The overall
aim of this project is to investigate the effectiveness
of culturally customized maternal nutrition education
for health professionals in improving their counseling
capacity in Ethiopia. The hypothesis to be tested is:
Does giving maternal nutrition education to health
professionals improve their counseling capacity? A
two-arm parallel cluster randomized controlled trial
will be conducted, considering health institutions as
a cluster and nonadjacent clusters as control groups.
All health professionals in selected clusters will be
included. Data will be collected before and after the
intervention using a structured questionnaire. The
intervention will be culturally customized maternal
nutrition education for health professionals working
in antenatal, delivery, and postnatal care units in the
intervention group. Education will be given for five
days monthly for four months using education guide.
Counseling practice of health professionals will be
the primary outcome, while knowledge of health
professionals will be the secondary outcome.
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Efficacy of Zinc-Biofortified Rice for Preventing
Zinc Deficiency in Bangladesh: A Randomized
Control Trial
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In Bangladesh more than half of the women of
reproductive age have zinc deficiency. Entering
pregnancy with a low zinc status can result in adverse
pregnancy outcomes, congenital malformation, and
low birthweight (LBW). While biofortification of]'staple
food with zinc is a viable approach to alleviate zinc
deficiency, to date there is only limited data on-the
efficacy of biofortified crops, and the results of available
studies have shown a mixed outcome due to different
methodological flaws in these trials. In this Randomized
Controlled Trial (RCT) the efficacy of Zinc-biofortified
rice (ZBR) for improving zinc status among women of
reproductive age in Bangladesh will be examined using
an improved study design and methodology. Eligible
women will be recruited from rural areas and allocate

randomly into either an intervention or a control grou;’
The intervention group will presumably consume ~9mg
of zinc per day (based on calculation from raw rice) for
three months, as compared to ~5mg in the control

group.
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Intra-household Decision-Making Status, Barriers ‘
and Association with Child Nutritional S% s

o FIa
In this cross-sectional study the effect of the
household decision-making status on infant ﬂ
young child feeding practices and its rel
to child nutritional status in rural districts will b}
studied. The intra-household decision-making
which focuses on quantifying couples’
making, will be classified as either: the k|
makes the final decision, the wife makes the |na1“'
decision, or the final decision is made jointly |
between wife and husband. It is hypothesiz
joint decision-making will result in better
as well as better growth and overall
than the single-decision approaches.
1,678 households will be included in th
will be collected using a pre-tested an
questionnaire over the duration of
further clinical non-invasive growth and
parameters will be collected. The nutritiona ..
of the children will be compared between the solo
versus the joint decision-making. The results will be

used for optimizing the present gmdelleyLWF j
be integrated in the ANC procedures.




NUTRITION
EDUCATION
IN SCHOOLS

Empowering Preschool Teachers to Integrate
Nutrition Education in their Routine Teaching to
Advance Child Health

Margaret Kabahenda, PhD

Makerere University
Food Science and Technology
Kampala, Uganda

Despite improvements in food production and
healthcare services, the burden of malnutrition in
Uganda has remained unacceptably high. Stunting
(chronic undernutrition) and anemia (proxy for
micronutrient deficiency) are currently estimated at
29% and 53% respectively among under 5-year-old
children. Conversely, Uganda’s positive economic
growth is associated with the adoption of western
lifestyles characterized by an increased prevalence
of overweight, obesity, and associated chronic
diseases. This triple burden of stunting, micronutrient
deficiencies, and overweight/obesity pose a threat
to national development given the high costs to
healthcare, losses in human-resource capacity (mental
and physical), and premature mortalities. This study
will develop and test a nutrition-education intervention
to reduce both undernutrition and overweight/obesity
among preschool children (3-5 years old). The main
objective of this proposed research is to develop a pilot
nutrition education program for preschool teachers
that can be used to train preschool teachers so as to
improve their nutrition knowledge and their beliefs
about the dietary and physical activity needs of children
with the long-term aim to reduce both undernutrition
and overweight/obesity among preschool children
(3-5 years old).

NCD RISK FACTORS
IN CHILDREN

Nutrition Education Intervention Targeted at Some
Risk Factors of NCDs Among School-aged Children
in Greater Accra

Jane Appiaduah Odei, PhD Student
Agartha Ohemeng, PhD

University of Ghana
Department of Nutrition and Food Science
Legon, Accra, Ghana

Non-communicable diseases (NCDs) pose a serious
threat to human development and are impeding the
achievement of at least four of the global sustainable
development (SDG) goals. This is because they are
known to be the leading cause of premature deaths in
both developed and developing countries. Although
studies indicate that dietary and physical activity
behavior during childhood can be linked to adult
NCDs, studies investigating NCDs among children
and adolescents are few in Ghana, and mostly focus
on obesity. This study therefore aims to assess the
prevalence and associated risk factors of hypertension,
diabetes, and obesity in urban and rural settings in
the Greater Accra region. This cross-sectional study
includes children (9-15 years) attending public and
private basic schools. Dietary data, diet quality and
food environment data (home and school) are being
collected through observations and a semi-structured
questionnaire. Anthropometric and blood pressure
measurements of both children and parents are being
taken; blood analysis will focus on fasting glycaemia
and lipids. The information from this study will be used
for future implementation of interventions and policies
that aim to curb the rising trend of NCDs in Ghana.
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Valorization of Genetic Resources of Cocoyam in
Benin

Aboudou Hack Arouna, PhD Student
Bruno Djossa, PhD

National University of Agriculture

Laboratory of Plant, Horticultural and Forest Sciences
(LaSVHF)

Ketou, Benin

Two different types of cocoyam are grown for food and
income generation at the household level in tropical
regions of Africa, Asia, Oceania and America. They are
considered an ancient crop in Africa. The species are
important sources of fiber, vitamins and minerals with a
moderate glycemic index. They have much nutritional
and economic value, which could contribute to poverty
reduction and improved food security in Africa. They
are appreciated by consumers and have an immense
utilization in traditional cultures. They are resilient to
climate change with good adaptation to the landscape.
Unfortunately their production and valorization remain
low. They are considered a Neglected and Underutilized
Species (NUS) in Benin Republic. Little research has
been conducted on either species, and what has been
carried out essentially concerns farmers’ knowledge
of production and conservation of the species in
certain villages of south Benin as well as production
constraints. These studies identified the lack of seeds,
production techniques, and variety with long life cycle
as problems. It is thus important to deepen the
studies on cocoyam for food security by collecting
existing genetic resources of cocoyam, assessing
their diversity and identifying high-performance
varieties, taking into account the preference criteria of
producers, consumers, and processors, and updating
the seed production techniques. It is in this context
that this project is initiated to promote cocoyam (taro)
cultivation in Benin. Genetic diversity of cocoyam grown
in Benin will be evaluated through agro- morphological
and molecular characterization in order to eliminate
duplicates within local varieties and to confirm the
agronomic performance recognized by producers.
Furthermore the physico-chemical composition of the
different organs (leaves, corms and stem) of cocoyam
will be determined in order to know the nutritional
value of cocoyam consumed.
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From Conventional Agricultural System to
Agrobiodiversity: Influence on Food and Nutrition
Security

Cassamo Mahomed Ismail, MS
Caetano Serrote, PhD
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Although more than 60% of the rural population
in Mozambique practice agriculture, the diet and
nutrition of rural households is quite poor. This
situation has worsened in recent years with successive
losses of crops due to extreme weather events
and irregular rainfall. Agrobiodiversity contributes
significantly to improving the food and nutritional
security of smallholder families. However, little is
known to what extent such a contribution can be
decisive in the context of southern Niassa. This
study aims to evaluate whether an agrobiodiversity-
based approach can improve food security, food
diversity and nutrition. The study will be carried
out in the district of Cuamba and consists of three
phases: a) baseline research to characterize the local
agricultural context, attitudes and food practices with
questionnaires and assessment of the willingness of
families to adopt agro-biodiverse systems; 2) training
and participatory design of agroecological transition;
3) monitoring and research to assess the acceptability
and effect of agrobiodiversity in improving food
security, diversity and nutrition. It is hypothesized
that agricultural practices based on the concept
of agricultural biodiversity will make the local food
system more sustainable and resilient and increase
long-term food-security.
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Effects of Breastfeeding Education Interventions
during Pregnancy on Breastfeeding Practices in
Rural South Ethiopia
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Breastfeeding practices vary from setting to setting
and affect newborns’ growth and development.
In Ethiopia, a sizable proportion of newborns (19%)
do not feed colostrum; instead, pre-lacteal foods
are given until colostrum is partly or fully removed.
This delays timely initiation, and affects exclusive
breastfeeding. Furthermore, avoiding colostrum
and giving pre-lacteal foods make newborns more
susceptible to infections and diarrheal diseases.
Additionally, of the 26% of newborns exposed for
pre-lacteal feeding, 27% initiate breastfeeding
late and 41% do not exclusively breastfed. These
problems of breastfeeding usually occur due to
limited access in the wider community to health
information about the harmful effects. This
community-based, cluster randomized controlled
trial using a three-arms parallel group design will
evaluate the effects of breastfeeding education
interventions on breastfeeding practices in rural
South Ethiopia. Five hundred and ten pregnant
women will be enrolled between the end of the first
trimester and early second trimester (<16 weeks)
of pregnancy. The three arms are: mother alone,
mother with mother-in-law, and control arm (routine
care). Interventions will be given at home in eight
phases: six times during pregnancy (monthly starting
from the fourth and up to the ninth month), and
two times after delivery (within one week and in
the last week of the third month). The outcomes
are prelacteal feeding, colostrum feeding, early
initiation and exclusive breastfeeding.




Breastfeeding Decision-making and Practices
Among Working Mothers and the Role of
External Influences in Urban Nigeria
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Sub-optimal breastfeeding is a major determinant
of child undernutrition. In Nigeria, only 29% of
all children under six months old are exclusively
breastfed (half of the WHO global target), and the
prevalence is even lower for children of working
mothers. The study aims to understand working
mothers’ decision-making processes regarding
breastfeeding and the influences of the family and
workplace on breastfeeding during the transition
phase upon return to work. Understanding
mothers’ decision-making experiences regarding
breastfeeding during the transition phase upon
return to work is crucial to develop possible
intervention points for breastfeeding promotion.
This mixed-method study will use a cross-sectional
study design to achieve the following aims: (1)
understand the perspectives of mothers regarding
the decision-making process around breastfeeding
upon return to work, and (2) understand the
influence of (a) social networks and (b) the
workplace environment on mothers’ breastfeeding
perspectives and practices upon return to work.
Upon completion of the study the results will
assist the development of locally appropriate
interventions to improve breastfeeding rates
among working mothers in urban Nigeria.




One of the major aims of the Nestlé Foundation
is the transfer of sustainable capacity-building
knowledge to low-income countries through
the promotion of nutrition research. Only local
capacity with meaningful equivalent partnering

assures sustainable local improvement.
Despite the interconnected, economically
globalized world, each region and country has
its particular cultural and societal food-related
characteristics, which have to be preserved.
Heterogeneity in culture, education and food
assure innovation and sustainability.

During 2023 the Foundation’s main activities
focused on continuing support of nutrition
research projects, along with support for
specific capacity-building activities for grant
recipients. As in the past, the Foundation
again demonstrated flexibility in providing
assistance according to specific needs for
further advancement (such as support for
conference attendance, networking, delivery
of certain scientific articles, etc.), taking into
account local situations and circumstances.

DISSEMINATION OF RESEARCH RESULTS —
AND THE PROBLEM OF VISA DENIALS

The dissemination and subsequent implementation
of research results are crucial for any improvement.
It is the policy of the Foundation to support grant
recipients for conference attendance to present data
from Foundation-supported research projects. This
support is offered for both loco-regional and also
international meetings. Attending scientific meetings
is of great importance for all researchers, especially for
those from low-income countries, to learn about the
most recent scientific developments and trends and to
increase their professional network and explore options
for collaboration. In view of the limited resources in many
low-income countries, such contacts play even a larger
role in career advancement than in the global North.
Everybody knows that continuous education—including
attending scientific meetings—is a key component for
any scientific capacity-building. Also during the last
year, the Foundation supported young researchers,
PhD students and post-docs from Africa, allowing them
to attend international scientific conferences. There is
no doubt that such support is more than appreciated.
Nevertheless, despite optimal assistance from all
individuals involved, the success rate of such crucial
capacity-building support seems to become more and
more difficult, if not entirely impossible.

The Foundation was confronted with an increasing trend
of visa denial for attendance at scientific meetings.
Obviously if such a denial is evidence-based and
explained, it could be more easily accepted. However,
most of the time the refusal is not explained at all but
simply communicated with a non-explanatory checklist.
In many African countries the application process for
a meeting attendance visa is complicated and time-
consuming and involves usually expensive traveling
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(often even into another country). Not to mention
the financial burden created by non-refundable
conference attendance fees. This creates huge costs
for the applicant, which count even more in the case
of a visa denial. Our perception of the increased
visa denial rates is in agreement with reports in the
literature. It seems to be a growing problem for the
international scientific community, which even led
to the publication of a policy report from The Royal
Society entitled “The borders of science”’, addressing
researcher mobility to the UK. In the foreword, Sir
Adrian Smith, President of The Royal Society, writes
that “researchers move frequently back and forth
across borders to collaborate and share ideas.
This dynamism drives innovation, keeps science at
the cutting edge, and ensures that the benefits of
research feed downstream into society”. The latter
has been the aim and mandate of the Foundation
for nearly 60 years already. It seems that the world
gets more and more unequal, affecting especially
those who live and work in suboptimal—that is, the
least well-equipped—conditions. In such a context,
as one of our African colleagues has pointed out, we
should remember Ghana's first president Dr. Kwame
Nkrumah, who stressed the importance of Africa-
centred knowledge®*.

PUBLICATION ASSISTANCE

As in the past, during this reporting period the
Foundation has continued to cover publication fees
and page charges in different journals for research
projects supported by the Foundation.

NFR4D sTUDIES

The ongoing NFR4D project at USSEIN University
in Senegal is advancing, and the whole USSEIN
and multidisciplinary as well multi-institutional
collaborative team made progress in the further
institutional development as well as the planned
research project. Thanks to the motivation and efforts
of the whole Senegalese team, they have largely been
able to compensate for the delay and gap caused by
COVID-19. The intervention part of the planed study
entitled “Development of complementary foods
based on local products to improve iron status of
school-age children in Senegal” is ongoing.
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Also this year the world continues to be dominated
by power and wars. The right to healthy food
and a fulfilling, peaceful life seems to become an
unattainable utopia for the majority of the world.

The old saying “Those who control food, control your
life” is now the reality nearly globally. This scenario—
as outlined by Mrs. Vibeke Bjornlund and Prof.
Henning Bjornlund in the second contribution—is
also reflected in modern “post-colonial” solutions to
reduce food insecurity by changing the agricultural

practices. These and other fundamental changes
in the food system—driven by a few key players
ignore not only the right to food but also the huge
local knowledge base and culture in the South—is
leading to a fast-paced and uncontrollable change
in the disease pattern in low-income countries
(LIC). As a result we see a shift towards the classic
chronic diseases, as illustrated by Prof. Lemma
Getacher, who outlines the pandemic of double-
burden diseases in LIC.
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OF THE DOUBLE BURDEN OF
School of Public Health MALNUTRITION: UNDERSTANDING
Asrat Woldeyes Health Science Campus THE DRIVERS AND POSSIBLE SOLUTIONS
Debre Berhan University
Debre Berhan, Ethiopia Introduction

The coexistence of contrasting forms of malnutrition,
encompassing both undernutrition and overnutrition,
is known as the double burden of malnutrition
(DBM). It is a critical public health challenge that
has significant impacts on individuals, communities,
and nations globally'. This essay aims to analyze the
causes of this phenomenon and explore pathways
to address and overcome the challenges associated
with it. By understanding the underlying factors and
developing comprehensive strategies, we can work
towards improving nutrition outcomes and reducing
the burden of malnutrition on populations?3.

Globally, DBM is a critical contributor to morbidity
and mortality, particularly in low- and middle-income
countries (LMICs). It poses a grave threat which
endangers the future of populations and leaves
lives hanging in the balance. Stunting, thinness,
and overweight/obesity are the most prevalent
and devastating manifestations of DBM worldwide.
QOutrageously, approximately 820 million people
(1 in 9) suffer from hunger, while one-third of the
global population (1 in 3) is affected by overweight
or obesity. This DBM presents a major challenge
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to human health and well-being across the globe*.
Moreover, worldwide, an estimated 1.9 billion adults
are overweight, with over 600 million classified as
obese. Furthermore, approximately 462 million adults
are underweight. Among children, around 155 million
are stunted, 52 million are wasted, and 41 million are
overweight or obese. These statistics highlight the
significant burden of malnutrition and obesity-related
issues on a global scale, emphasizing the need for
comprehensive interventions and policies to address
these challenges and promote healthier lifestyles'.
The prevalence of DMB in Africa is also increasing
alarmingly’.

The United Nations Decade of Action on Nutrition has
launchedaglobalinitiativeaimedatendingwidespread
hunger and eradicating all forms of malnutrition.
Aligned with the Sustainable Development Goals
(SDGs), this effort addresses both undernutrition
(wasting, stunting, and micronutrient deficiencies)
and overnutrition (overweight, obesity, or diet-related
non-communicable diseases)’®". Two SDG goals
directly relevant to the DBM are goal 1 (“end poverty
in all its forms everywhere”) and goal 2 (“end hunger,
achieve food security and improved nutrition, and
promote sustainable agriculture”). Target 1.1 under
goal 1 seeks to eradicate extreme poverty, defined as
people living on less than $1.25 a day. Target 2.2 under
goal 2 aims to end all forms of malnutrition, meeting
internationally agreed targets for stunting and wasting
in children under five years of age, and addressing
the nutritional needs of adolescents, pregnant and
lactating women, and older persons by 2030.

Drivers of the Double Burden of Malnutrition

The driving forces behind DBM include early-
life nutrition, diet quality, biology-related factors,
epigenetics, food environments, food systems,
socioeconomic factors, and poor governance'*'12,
Among these, dietary quality, early-life nutrition,
socioeconomic factors, and food environments
are the most modifiable drivers. These factors are
shared for both undernutrition and overnutrition
universally'3. According to the UNICEF model, the
major causes of malnutrition can be categorized as
immediate causes (inadequate/excess dietary intake
and diseases), underlying causes (inadequate access
to food, inadequate healthcare practices, inadequate
health services, and unhealthy environments), and
basic causes (poor knowledge of nutrition, lack of
education, poor socioeconomic status, cultural beliefs,
poor agricultural practices, poverty, poor governance,
and household disparities)™.

The Way Forward: Possible Solutions
Double-duty Actions: The Possible Solution to
Tackle DBM

The 2017 WHO policy brief and the 2020 Lancet Series
on the DBM highlight that overweight and obesity
are forms of malnutrition that now coexist with the




persistent problems of nutritional deficiencies in most
countries around the world. Especially in LMICs they
form a “new nutrition reality” that will require new
interventions, strategies, programs, and policies to be
successfully overcome. Hence, the WHO report and
Lancet series of publications recommend double-
duty actions to end DBMU7) as the previous
interventions addressing malnutrition contradicted
each other, disintegrated, and were not focused.
Besides, although different forms of malnutrition
can co-exist simultaneously in LMICs, most previous
nutrition interventions targeted only one form, namely
undernutrition. These interventions lead to a slight
reduction of undernutrition but not overnutrition''>".

Double-duty actions (DDAs) are interventions,
programs, and policies that have the potential
to simultaneously tackle the burden of both
undernutrition and overnutrition comprehensively
(Figure 1). These interventions can be achieved in
three ways: first, through not harming the existing
interventions on malnutrition; second, by retrofitting
the existing nutrition interventions to address all sorts
of malnutrition; and third, through the development of
de novo integrations aimed at the DBM. These actions
reflect the shared drivers and platforms of contrasting
forms of malnutrition"'>".

Figure 1: The potential movements of double duty actions
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Double-duty interventions also have the potential to
improve nutrition outcomes across the spectrum of
malnutrition through integrated initiatives, policies,
and programs. It is not a zero-sum game in addressing
contrasted and confounded forms of malnutrition
in the global population. According to the WHO
2017 policy brief, double-duty actions include about
ten packages. These packages are categorized as
health services packages; social safety net packages;
educational setting packages; and agriculture, food
systems, and food environment packages. These
include protection and promotion of exclusive
breast feeding; actions to optimize early nutrition,
maternal nutrition and antenatal care programmes;
school food policies and programmes, and marketing
regulationst1517),

Food-systems Sustainability: Other Possible
Solutions

Food-systems sustainability refers to the ability of
food production, distribution, and consumption
systems to meet present needs without compromising
the ability of future generations to meet their own
needs("®'”. It encompasses various aspects, including
environmental, social, and economic dimensions.
From an environmental perspective, sustainable
food systems aim to minimize negative impacts on

ecosystems, conserve natural resources, reduce
greenhouse gas emissions, and promote biodiversity.
This involves adopting practices such as organic
farming,agroecology,efficientwatermanagement,and
responsible waste management. Social sustainability
in food systems focuses on ensuring equitable access
to safe, nutritious, and culturally appropriate food
for all individuals. It involves addressing issues such
as food security, food justice, fair labor practices,
and community engagement in decision-making
processes. Economic sustainability in food systems
involves fostering economic viability for farmers, food
producers, and businesses while promoting fair trade
practices, reducing food waste, and supporting local
and regional food economies!’®. Achieving food-
system sustainability requires collaboration among
various stakeholders, including governments, farmers,
producers, consumers, researchers, and civil society
organizations. It necessitates transformative changes
in food production and consumption patterns, policy
frameworks, and market structures. By promoting
sustainable food systems, we can work towards
ensuring food security, reducing environmental
degradation, improving public health, supporting
local economies, and advancing social equity and
justice.

What is a food system?

1. Production

* Preparing soil and
planting seeds

* Harvesting crops

® Breeding and raising
livestock

® Breeding and
raising fish

4. Consumption

* Purchasing food

e Storing food at home
e Cooking

¢ Eating

* Composting

Figure 2: The food system components
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2. Processing
® Storing harvests

¢ Butchering meat
and poultry

e Catching fish

e Milling grain

¢ Cleaning fruits
and vegetables

¢ Selling food at local market
* Shipping to regional or

* international locations

e Distributing via wholesalers
® or community programs



Conclusion

Confronting the challenges of the double burden
of malnutrition requires a comprehensive and
integrated approach that considers the complex
interplay of socioeconomic factors, dietary patterns,
education, health-care systems, policy frameworks,
and sustainable food systems. By addressing
these causes and exploring pathways to solutions,
stakeholders can work towards improving nutrition
outcomes and reducing the burden of malnutrition on
individuals, communities, and societies. It is essential
to prioritize collaborative efforts and engage multiple
stakeholders to effectively confront this multifaceted
issue and create a healthier future for all.
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Vibeke Bjornlund

Henning Bjornlund, PhD MONOCROPPING AND IMPLICATIONS FOR
FOOD SECURITY IN SUB-SAHARAN AFRICA

Fenner School of Environment and Society

Australian National University Food security is when all people, at all times, have

Acton, ACT, Australia physical and economic access to sufficient, safe
and nutritious food that meets their dietary needs
and food preferences for an active and healthy life.
There are critical links between food security and
poverty, health, education, and equity. Food security
therefore influences the productive capacity of
people in developing countries and, hence, nations'
development potential. Monocropping is the practice
of growing a single crop species year after year on the
same land.

The link between monocropping and food security
is not new. In 1845, monocropping of a single clone
of potatoes caused an outbreak of phytophthora in
Ireland, which destroyed the potato crop and led to
famine, over 2 million deaths and mass migration.
There has been growing concern over increased
plant disease outbreaks from monocropping, which
has reduced the production of critical staple foods
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impacting the social and political stability of nations.
For example, monocropping of Cavendish bananas
caused an outbreak of fusarium wilt. In sub-Saharan
Africa (SSA), the disease spread to plantains, which is
the staple food for more than 100 million people. In
Eastern Africa, cassava mosaic devastated Uganda's
cassava production 1992-97, causing widespread food
shortages and famine-related deaths.

There have been two key drivers of monocropping
in Africa. First, the colonial powers produced mono-
cropped sugar cane, cotton, and groundnut for
export and corn and cassava to feed the workers, as
they produce more calories per land and labour unit
than traditional food crops. This significantly reduced
access to the preferred nutritious staples, with lasting
effects of malnourishment. Second, the introduction
of the Green Revolution (GR) seeds in the 1960s and
70s, and then in 2008 the New Green Revolution
(NGR).

Monocropping became the predominant practice in
the Midwestern United States as part of a government-
subsidizedindustrial grainfarming system. This system
focused on increasing yield to optimize commercial
return. This involved the development of new hybrid
seeds, which were highly responsive to nitrogen and
water. To retain high yields, farmers had to purchase
seeds every year, which increased production costs.
This system was driven by increasingly powerful
horizontally and vertically integrated agri-businesses.
The development of a small range of hybrid grain
seeds for production on large acreages was lucrative
for these businesses. The same agri-businesses
produced and/or traded in seeds and inputs and also
purchased the grain. This placed farmers in a price
squeeze, and land and trade consolidation followed.
Monocropping and specialization can seem
appealing to farmers, as they can use the same seed,
pest control, machinery, and production methods
and increase their labour productivity. However, it is
expensive for farmers and governments, due to high
input costs and the need for subsidies, supply and
demand management policies, and infrastructure.
Monocropping replaced crop rotation, fallowing,
intercropping and crop livestock integration, which
collectively maintained soil fertility, provided genetic
diversity, and controlled weeds, pests, and plant
diseases. Monocropping therefore requires high
levels of inorganic fertilizer. Genetic uniformity is
associated with significant disease risk and pest
outbreaks, which requires the intensive use of
pesticides. The detrimental impacts of increased
pesticide use (e.g. DDT) on food chains, public health
and water sources were well-documented in Rachel
Carson'’s Silent Spring (1962), which led to the first
environmental regulations.

A hybrid seed research program was established in
Mexico in 1943 to develop corn and wheat varieties
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suitable for sub-tropical climates, and became a
critical component of the GR. The yield increases
were achieved by diverting the plant’s energy from
the production of vegetative matters to the primary
product: the kernels. Hence, the livestock feed
benefits previously derived from crop residues were
diminished. The process also limited the plant’s
ability to extract essential nutrients from the soll,
reducing the nutritional value of food. While corn
yield more than doubled between 1920 and 2000, the
concentrations of protein, oil, and several amino acids
declined while starch increased.

The GR was introduced into India in the mid-1960s.
Grain export to India under the US PL480 program
made money available for the Indian government to
introduce economic policies—such as subsidizing
fertilizer and minimum crop prices—to incentivize
farmers to grow wheat. By the 1980s, yields started
to stagnate, and the environmental impacts became
apparent: for example, depleted soils, lowering
of water tables, water logging, soil salinity, and
increasing frequency of pest and disease outbreaks.
The socioeconomic impacts were devastating,
often resulting in violence, with land-consolidation
displacing smallholders, who then settled in urban
slums. Food insecurity increased as wheat replaced
nutritious and preferred staples such as pulses and
beans. As this system became unaffordable, the
Indian government reduced subsidies. Farmers in the
GR areas protested violently, most recently in 2021
and 2024, and suicides among subsidized farmers
escalated.

When the GR seeds were introduced in SSA in the
1960s and1970s, they came without the package of US
financial support available to India. Hence, they were
mainly used for export crops. Governments’ primary
objective was to provide cheap food for growing, and
politically powerful, urban populations. Smallholders
had to grow staple food (e.g. corn), which was
purchased by government agencies at prices often
below production cost. Further, governmentsreceived
US surplus grains as part of WB loans, which was sold
in urban markets at low prices. These policies were
barriers to the establishment of local food production
and supply chains, indebted nations, and created
import dependency, but not food security. Since
the early 2000s, there has been a renewed focus on
introducing this production system as part of a NGR
to increase agricultural production. As part of the
NGR, African governments committed to introduce
enabling policies, provide fertilizer subsidies and set
land and water aside to attract foreign companies to
invest in large core farms and associated value chains.
A key element of the NGR was to attach smallholders
as contract suppliers to these value chains. The
contracts commit the buyers to provide inputs and
purchase the crops at agreed prices, subject to
quality criteria. While this addressed issues prevalent



for smallholders in SSA, such as access to input and
output markets and finance, it also exposed them
to exploitation and has impacted their physical and
economic access to preferred nutritious food in
several ways. First, even though the price is agreed
on, buyers control the scales and assess the quality,
which causes conflicts, lowers household income,
and reduces economic access to food. Second,
contracts often stipulate that farmers cannot grow
any other crops on the contracted land. Buyers fear
that the inputs and farmers' time will be used for food
production and lower contract crop production. This
reduces farmers’ physical access to food. Third, small
food plots near cane fields in sugar-producing areas
are often infected by pest and diseases originating
in the canes or are accidentally burned when the
cane is harvested. This reduces physical access to
food. Fourth, the contract crops often increase on-
farm labour demand, leaving little time for non-farm
income-earning activities or tending home gardens.
This increases households’ vulnerability as they
become dependent on income from one crop and
must purchase their food. This exposes them to
price gouging as there is little competition in rural
areas and it reduces physical access to nutritious
food since starchy rather than nutritious foods are
predominant.

The NGR has until now mainly resulted in increased
mono-cropped production of exports: sugar cane,
corn, and soyabeans for biofuel and stock feed,
and horticultural crops for Europe. Little value-
adding takes place in SSA to create income-earning
opportunities. Scarce land, water, and labour
resources have been allocated to exports rather
than the production of nutritious local foods. In the
process, monocropping extracts critical nutrients
from already depleted African soils, which reduces
future productivity and the nutritional value of food
crops. This has neither generated jobs or prosperity
for smallholders nor improved local food production
to improve the economic and physical availability of
nutritious and preferred foods.

The expectation that earnings from exporting
agricultural products would fund food imports
to meet local needs has not materialized. Import
dependency has exposed countries to global
fluctuations in commodity prices caused by
international conflicts, financial speculation, global
trade policies, and manipulation of US interest and
exchange rates. Hence, a shift away from import
dependence is needed to strengthen local food
production and food security. Botswana and Namibia
have stopped importing what can be produced
locally, incentivizing local supply chains. This
encourages investment from the public and private
sector, and collaboration between suppliers and
retailers. To support this, Global North governments
and institutions must focus their interventions on
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those providing direct economic development for
rural communities in the Global South. This can
only be achieved by restraining the growing powers
of foreign direct investment and instead fund the
improvement and growth of local initiatives for value
adding and domestic distribution infrastructures.

We argue that there are alternative production
systems which are more suitable for African farmers
and environments and go beyond the use of
inorganic fertilizer to close the yield gap. Systems
that improve soil fertility and provide food, jobs,
and business opportunities for local communities
should be paramount. Such systems would improve
physical and economic access to preferred nutritional
food for healthy and active communities and create
inclusive economic development, the foundation for
productive and prosperous populations and nations.
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Mali, a huge land-locked West African country,
extends from the desert areas in the North, over
the semiarid grassland in the middle parts, to the
forested Savanna-like areas in the South. In view
of these different zones, specifically adapted local
agricultural practices have played a key role in daily
life and culture since historic times. The special
geographic and climatic constellation of Mali is
mirrored in farmers’ continuous adaptation and
development of agricultural practices, but also
in the use of specific locally adapted food crops,
one of them being rice. Not surprisingly, analysis
of different local African rice species reveals that
the very origin of African rice is located in the Inner
Niger Delta areas in the northern part of Mali,
where this crop has been grown and domesticated
for more than 3,000 years'. Today it is known that
African rice expanded from its Malian origin to
other locations in Africa. The African rice strains
adapted continuously to the locally changing
environmental and specific climatic conditions and
represented a key crop to ensure food security.
The local African rice production started to decline
upon the introduction of new Asian rice strains not
adapted to the local conditions?. These historic
facts underline that also in the modern world, in
order to assure future food security, one should



Total:
Agricultural land:
Arable land:

Total (July 2023 est.):
Urban population (2022):
Under age 15:

Median age:

Net migration rate (per 1000)

(2023):

Rate of urbanization (

annual rate of change, 2022.):
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rely on centuries-old locally grown crops and the
know-how of farmers using local indigenous crops
to assure a functional agricultural system adapted
to the local climatic conditions. Both in general
and as the cradle of African rice since ancient times,
Mali has played a key role in agriculture, meaning
agricultural practice and food production, and thus
food security.

As a continuation of thislong history of agriculture in
Mali the Institut Polytechnique Rural de Formation
et de Recherche Appliquée (IPR-IFRA) was created
in 1965 by merging the Collége Technique Agricole
(CTA) in Katibougou and the Ecole des Assistans
d'Elevage de Bamako into one institute. The aim
of this new institution was to assure access of the
rural areas to a structured education in agricultural
practices and related fields to assure, preserve and
promote rural development. It is worth mentioning
that the IPR is actually one of the oldest institutions
in West Africa devoted to rural development.
Already in 1897 the Station de Recherche
Agronomique Expérimentale relocated from Kati to
Katibougou, which can be regarded as the creation
of the later IPR known today. In 1902 the Ecole des
Maitres Laboureures was created, which in 1913
became a center for agricultural practice (Centre
de Stage Agricole), which in turn later became the
aforementioned CTA. In this short profile article the
long and impressive history of the IPR will not be
recapitulated, but it should be noted that in Mali
(@as in many other African countries) agriculture
plays a key role in daily life, culture and obviously
food security, so that the importance of promoting
"rural development”, including promoting and
optimizing locally adapted agriculture practices
and crops by a specific institution, is more than
self-evident. In Mali these institutions were already
created more than 100 years ago. The local
interest in agriculture and rural development is
not surprising, since it is assumed that the origin
of systematic agricultural practices originated
actually in Africa® —and this ancient knowledge
should be respected, maintained, explored, and
promoted in order to assure food security in our
modern era of global disruption and also a global,
non-sustainable modern food system.

The Rural Polytechnic Institute for Training and
Applied Research (IPR / IFRA) is located in the
village of Katibougou, approximately 70 km
northeast of Bamako and 3.5 km from the city of
Koulikoro. It covers an area of 380 ha along the
left bank of the Niger River with the coordinates:
12° 56" north latitude and 7° 37" west longitude, at
326 m altitude. The Katibougou IPR / IFRA also has
an annex in Bamako. Koulikoro is a well-known city
since it is the terminus city for larger boats on the
Niger River and in the past the terminal station of
the railway connection to Dakar.



Currently the IPR/IFRA has five Departments of

Teaching and Research (DTR), which are:

¢ Department of Agriculture

e Department of Livestock

¢ Department of Rural Engineering, Water and
Forestry

e Department of Economic and Social Sciences

¢ Department of Fundamentals and Basic Sciences

IPR / IFRA is a higher-education institution, which
has the main missions of

Teaching in fisheries, agroforestry, agronomy,
soil sciences, agroeconomics, rural engineering,
veterinary medicine, animal production and
agricultural extension

Training of rural communities

Scientific and technological research
Development and dissemination of knowledge
and skills

Carrying out production activities and providing
services

Presently over 200 professors, educators, and
researchers work at the IPR / IFRA. Almost 4,500
students are enrolled in different programs. The
students come mainly from Mali, but also from other
francophone African countries (Burkina Faso, Niger,
Gabon, Senegal, Mauretania and Togo, among
others), underlining the central role of the institute
for all French-speaking countries in West Africa.
This international student community creates a
positive educational setting, enriching the scientific
discussions due to the heterogeneous background
of the students, and is thus an ideal setting for
networking and establishing collaborations after
graduation from the institute. The institute,
which unites many different disciplines as well
a heterogeneous group of students, is an ideal
setting to develop sustainable, locally adapted
agricultural solutions to assure future food security.
As mentioned above, the main endeavor of the IPR
is both scientific and practical development in the
area of agriculture, simultaneously respecting local
knowledge and pursuing a positive eclecticism of
new developments to meet local needs. Further,
as illustrated with the example of African rice,
new developments (historically the introduction of
Asian rice or other non-local crops) are not always
for the better and the IPR carefully chooses the
best approach for further rural development and
agricultural practices—in which food security is
rooted—not ignoring the local cultural and climatic
constellation and last but not least centuries-old
local knowledge.

The research activities span different areas such
as agro-physiologic-genetic research and plant
biology, soil science, plant culture defense traits and
biological control through specific local strategies,
renewable energy, ethnobotanics, forestry, agro-
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forestry and environmental protection, ideal
agropastoral system research, and many others.
This short listing underlines the multidisciplinary
research activities of the IPR and the aim to find
local, evidence-based multidisciplinary solutions to
assure a functional rural and agronomical system
characterized by food security and health for the
population. To illustrate the research work of the IPR
the specific research activities of the Department of
Livestock are briefly outlined here.

The Department of Livestock offers degrees
(bachelors, masters and engineering) in animal
sciences (production and health) and food
technology.

Around thirty teachers are involved in teaching and
research activities. The main research topics are:

- ldentification and purification of enzymes of
industrial, agronomic and environmental interest
Food quality control

Study and identification of the genetic diversity
of food microorganisms (bacteria and fungi)
Mycotoxin (aflatoxins and ochratoxin A) analysis
Supporting innovation in the agri-food sector

The unit collaborates with the laboratory of
molecular biology (LABOREM) of Bamako University
and different foreign universities and institutes.

Food safety encompasses all actions to be taken
to produce nutritious and heathy food in order
to protect consumer health. In this context, the
departmentis mainly working on food contamination
by mycotoxins (total aflatoxins and aflatoxin M1).
Ongoing research activities around the control of
mycotoxins in cow’s milk will permit the assessment
of the contamination level, human exposure, and
related health risks. The activities of the research
group focus on strategies to reduce mycotoxin
contamination in major foodstuff (milk and cereals).
The research on mycotoxins is in full development
within the food technology unit. These research
activities in our project entitled MILKSAFE are
in part supported by a grant from the Nestlé
Foundation. The main objective of the MILKSAFE
project is to assess and reduce food mycotoxin (total
aflatoxins and M1) contamination levels in milk in the
greater Bamako area.

Mycotoxins are toxic metabolites, secreted by fungi
such as Fusarium or Penicillium, which can be
present in cereal grains. They can belong to three
distinct families. They develop on plants, particularly
during hot and humid periods during flowering or
during grain storage, before processing. Mycotoxins
cause yield losses and reduce food quality. They



are resistant to cooking and even sterilization.
These contaminants (mycotoxins) are invisible to the
naked eye and odorless but at certain levels can be
harmful to human health. They have variable acute
toxicity, with long-term effects such as cancer, DNA
modifications or harmful effects on the fetus. These
local research activities are very important and aim
to evaluate mycotoxin contamination in foodstuff
(milk and animal feed) and will finally result in suitable
mitigation strategies and techniques.

The relevance of this locally initiated research work is
supported by the fact that Mali has one of the largest
cattle and goat populations in West Africa and milk
as well milk products are widely consumed. The
MILKSAFE research activities are still in progress,
and it is hoped that implementable results will be
available in one year. The MILKSAFE project focuses
less on industrial milk production, and more on local,
smaller-scale milk farmers to assist them in safe milk
production. Small-scale farmers are crucial to assure
local food security and provide locally grown food,
including milk. The MILKSAFE project illustrates
that local researchers develop locally adapted
solutions, which usually have a higher sustainability
and acceptability. This project underlines also the
key role of small-scale farmers and the importance
of assisting small-scale farmers to assure future food
security.

The nutrition and food safety research team was
created in 2021:

o Abderahim AHMADOU, PhD - Food Science
and Nutrition, IPR/IFRA de Katibougou

¢ Fousseyni SIDIBE, PhD — Microbiology et
Immunology, IPR/IFRA de Katibougou

¢ Adougnina KASSOGUE, PhD - Food
Microbiology, FST/LABOREM

e Zoumana SANGARE, PhD student, IPR/IFRA de
Katibougou

e Assitan TRAORE, Research Assistant, IPR/IFRA Preparing samples
de Katibougou

The collaboration structures are:
National

- Institut des Sciences Appliquées (ISA)
- Institut d’Economie Rurale (IER)
Laboratoire National de la Santé (LNS)
Laboratoire National de Recherche en
Santé Publique (INRSP)

Laboratoire Central Vétérinaire (LCV)

International

- ICRISAT

- CIRAD-Montpellier (France)

- Université d'Aix Marseille (France)

References on page 73 Mycotoxin detection
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GUIDELINES FOR GRANT APPLICATIONS
TO THE NESTLE FOUNDATION

PURPOSE

The Nestlé Foundation initiates and supports
research in human nutrition with public-health

relevance in low-income and lower-middle-
income countries according to the World Bank
classification (see http://www.worldbank.org). The
results of the research projects should ideally
provide a basis for implementation and action
which will lead to sustainable effects in the
studied populations as generally applicable to
the population at large. They should also enable

institution strengthening and capacity building
in a sustainable manner in the host country, and
further cooperation and collaboration between
institutionsindevelopedanddevelopingcountries.

The Foundation expects research proposals to be
primarily the initiative of local researchers from the
developing countries. However, the Foundation will
be inclined to consider favourably those applications
made jointly by scientists from developed countries




with those from developing countries provided it is
clear that the initiative will result in capacity building
and human-resource development in the latter and
that the bulk of the budget is spent in the developing
country.

CURRENT POLICY

Sustainable improvement in human nutrition is one
of the major issues in the portfolio of the Foundation.
During more than 50 years, the Foundation has
supported basic and applied research in nutrition
in over 50 developing countries. In view of the
past activities of the Foundation as well as the
world’s situation at the turn of the millennium, it
was recognized that the public-health relevance
of the supported research as well as aspects of
sustainability, capacity building, and educational
issues should have a higher priority. Thus, preference
priority is given to projects which lead to sustainable
developments with strong elements of capacity
building, with a plan to implement the results of
the research immediately and sustainably. Highly
sophisticated nutrition research of mainly academic
interest without public-health relevance has lower
priority for support, as do solely laboratory-based
studies or animal experimentation.

RESEARCH TOPICS

At present the Foundation’s work is primarily
concerned with human nutrition research issues
dealing with:

(1) maternal and child nutrition, including
breastfeeding and complementary feeding

(2) macro- and micronutrient deficiencies and
imbalances

(3) interactions between infection and nutrition
(4) nutrition education and health promotion.

The precise priorities and goals of the Foundation are
modified from time to time to meet emerging public-
health and nutritional needs in the developing world.

Studies in other areas of human nutrition research
might also be considered, as long as they address
problems of malnutrition in eligible countries (see
above). Other areas of research (e.g., obesity, non-
communicable diseases) may be considered for
support if the applicants can offer specific and
convincing evidence and justification for the choice
of the research topic, especially when an innovative
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approach is suggested. The Foundation prefers a
food-based approach suggesting local sustainable
solutions which are affordable for the whole target
population. Projects with a questionable sustainability
or projects with commercial, product-related solutions
are not supported.

Funded projects are usually of one- to three-year
duration. Projects with a high potential for effective
and sustainable improvement of the nutritional status
as well as a high capacity-building component will be
funded preferentially. The budget of the projects must
be appropriate and reasonable and has to be justified
in detail.

One of the Foundation’s main aims is the transfer
of scientific and technological knowledge to target
countries. In cases where Foundation-sponsored
research projects are realized in collaboration with
scientists at universities and research institutes in high-
income countries, at least 75% of the budget has to
be earmarked for use within the low-income country.

Research grant applications from high-income
countries are only considered under rare and
exceptional conditions.

The Foundation does not normally fund:
(1) projects with low public-health relevance
(2) projects with doubtful sustainability

(3) projects lacking transfer of scientific,
technical, and educational knowledge, i.e.
lacking a capacity-building component

(4) nutrition surveys or surveillance studies
(except when needed as a basis for a specific
intervention study)

(5) research on food policy, food production, and
food technology, except when linked to an
intervention with high potential for
sustainable improvement of the nutritional
status

(6) non-food-based approaches (commercial
drug- or product-dependent interventions

lacking sustainability)

(7) in vitro and/or animal experiments



ELIGIBLE INSTITUTIONS

Eligible institutions are departments or institutes
from universities, hospitals, and other institutions
of higher education in low- or lower-middle-income
countries. Joint applications from more than one
institution (especially South-South) are welcomed.
Joint applications from more than one institution
involving a North-South collaboration may also be
considered. For project applications demonstrating
North-South collaboration, it is important that
the following criteria are fulfilled: (i) the Principal
Investigator is from the South and the proposal
has relevance to nutritional problems of the South;
(i) the majority of the budget is earmarked for the
South; and (iii) demonstration upon completion of
the project of institution- and capacity building in a
sustainable manner in the South.

The capacity-building component represents a core
issue for all applications to the Foundation. This
means that every application needs to demonstrate
a training and human-resource and capacity-building
component for the developing world. Ideally
graduate students or young investigators should
play a key role and, where possible, be designated
as the Principal Investigator (Pl), i.e. be the primary
grant applicant, or Co-PlI. Established researchers can
nevertheless apply but need to clearly indicate the
capacity-building component and the designated
beneficiaries. Established investigators alone are not
usually eligible to apply for a grant, except when they
address innovative and exceptionally well-justified
research questions in developing countries. Such
applications need to clearly state the capacity- and
human-resource-building components in the host
country as well as the long-term sustainability of
research in the host institution. Applications from
individuals who are non-affiliated researchers and not
attached to research or academic institutions can be
considered only in very special cases.




TYPES OF AWARDS

The Nestlé Foundation offers different award and
grant categories, some of them using a modular
approach; for example, the Pilot Grant Program
represents the starting grant module for a later Full
Grant Research application. The eligibility criteria
as well as the research objectives and topics have
to be fulfilled no matter what the award category
(for further details see www.nestlefoundation.org):

Grant type Description Budget
(in USD)
Training Grant (TG) The Training Grant (TG) Program supports a up to 20,000
in total

small research project such as a MSc or PhD

thesis project or another training endeavour.

Pilot Grant (PG)

The Pilot Grant (PG) Program provides support
for pilot research that has a high potential to
lead to a subsequent full research project grant.
Usually the Foundation does not support
nutritional survey research, but often to be able
to identify areas of problems for potential
intervention one has to collect baseline data. If a
pilot study (pre-study or baseline study) will
create the needed data for a larger research
project, the PG program may assist this. The
pilot study and PG usually represent the starting
point for a later full research grant application
(i.e., a SG or LG) to the Foundation.

up to 20,000
in total

Small Research Grant (SG)

The Small Research Grant (SG) provides support
for a small research study. This may represent a

continuation of a TG or a PG.

up to 50,000
in total

Large Research Grant (LG)

Full grant application of a complete research

proposal according to the guidelines.

up to 100,000
per year to a
maximum of

300,000
for 3 years

Re-Entry Grants

To encourage post-graduate students to return
to their own countries and to aid them in
establishing their careers, the Foundation will
support a research programme for eligible
candidates. The host institution will need to
guarantee a post for the returnee and ensure
career development within the host institution.
Contribution of support to the eligible
candidate from the host institution is essential,
while support and collaboration from the
overseas institution where the candidate trained

is helpful.

up to 50,000
in total
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Institutional Support

Institutional support involves the support of research
or educational projects in specific institutions in low-
or lower-middle-income countries which contribute
to a focused development of capacity and know-
how and human-resource development in the
corresponding institution.

HOW TO APPLY

Interested scientists should first submit a letter of
intent in which they describe very briefly the kind
of project they would like to undertake, including
an estimated budget. Instructions for the letter
of intent are available on the Foundation website
at www.nestlefoundation.org. For submission of
a letter of intent, only the downloadable form
on our website should be used. If the suggested
project is compatible with the Foundation’s
current funding policy, applicants will receive an
invitation to submit a full grant proposal. The
guidelines for the submission of a full grant
proposal are also available on our website. Other
formats will not be accepted, neither for the
letter of intent nor for the full grant applications.

In the letter of intent and in the grant application,
detailed, evidence-based information about the
public-health relevance of the project as well as
its immediate impact and sustainability have to
be described. This part of the application is as
important as the scientific section of the application.

Research grant applications are evaluated twice
a year by the Foundation's Council, a group of
independent international scientists. The funding of
projects is primarily based on the scientific quality,
public-health relevance in the short- and long-term,
sustainability, capacity-building component and,
last but not least, budget considerations. All grants
will be paid in Swiss Francs (CHF) only.

Applications are accepted throughout the year, and
the Foundation encourages applicants to submit
their proposals early to allow sufficient time for
internal as well as external reviews. All submissions—
upon invitation after the approval of a letter of
intent—should be made electronically by e-mail.
Final deadlines for submission are January 10 and
May 10 for the Spring and Fall Council Meetings,
respectively.

For more information consult
www.nestlefoundation.org
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