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Abstract

Asia and the Pacific continue to suffer from a high prevalence of malnutrition. An estimated
479 million undernourished people, 58% of the worldwide total, live in this region. Chronic
undernutrition is due to the persistent inability to meet minimum micronutrient and
macronutrient requirements, or the frequent recurrence of acute malnutrition episodes, or a
combination of both. Food-based approaches that address malnutrition, especially
micronutrient deficiencies, are embedded in evidence-based healthy diet patterns, but they
are disconnected from the current agricultural production system. Neglected and
underutilised species (NUS) are fundamental to improving dietary and production

diversity. These species are nutrient-dense, climate-resilient, profitable, adaptable, and locally
available. 2023 is the UN International Year of Millets. This program, along with the ‘Future
Smart Food Initiative’, is being led by the Food and Agriculture Organization of the United
Nations (FAO) to harness the enormous benefits that millets and other NUS offer in the fight
against hunger and malnutrition. Recognising that NUS cover crop, livestock, fisheries and
aquaculture and forest, FAO sets crop as an entry point among NUS to address hunger and
malnutrition. Many NUS can tolerate various stresses, which would make production systems
not only more diverse but more sustainable and climate resilient. Their resistance to climate
change implies that NUS can provide food when other crops fail. The book Neglected and
Underutilized Crops: Future Smart Food, edited by Muhammad Farooq and

Kadambot H.M. Siddique, was published in November 2022.

Thank you to the Crawford Fund for the invitation to this conference. The topic,
1 h\f Future Smart Crops for improving dietary diversity and fighting hunger and
malnutrition, has already been mentioned by Cary Fowler and others. In this
talk I'll add some numbers; and briefly touch on the global hunger and
malnutrition situation, particularly malnutrition; the prevalence of an unhealthy
diet — what it is causing, and how; challenges facing the food system and
nutrition security; and diversification; and | will draw some conclusions and look at a way forward.

Looking back to 2019, ‘Sustainable Development Goal 2: Zero Hunger’, we thought then that we
could achieve it, but it is getting extremely difficult. As Figure 1 shows, the number of hungry
people could be 840 million or even 900 million by 2030. The coronavirus (COVID-19) has probably
added 150 million to the number of undernourished people. Although there has been a reduction
in hunger and improved nutrition security in the Asia Pacific, still it is very high with 93 million
children under five years old stunted, 30% of the population. And in sub-Saharan Africa there is
still a lot more work to be done, perhaps by ACIAR and US agencies and others.

Figure 2 shows seven sub-regions where there is very high or high malnutrition: in Oceania, South
Asia and also East Africa and Middle Africa it is very high (2019 data). There are 30—40% of children
under 5 years of age stunted in some of those countries, while the world average is 21.3%. As
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Hunger and malnutrition remain a global concern
State of Food Security and Nutrition in the World (FAO, 2020)

Over 690 million people in the world still hungry in
2019; people affected by hunger on the rise
slowly. If it continues at this rate, it'll exceed 840
million by 2030. (FAO 2020).

Economic and social implications of Corona
virus crisis adding >150 million to undernourished
people in the world. Underscoring the immense
challenge of achieving SDG2/Zero Hunger:

Asia Pacific Region: hunger and malnutrition
levels decreased over the last decade (381 m.)
but continues to face high prevalence of
malnutrition: 93 m. stunted children under 5
years old (30% of population);

Sub Saharan Africa: 237 m. facing chronic
malnutrition with 59 million stunted children
under five years old.

Seven sub-regions have a high or very high stunting prevalence
Percentage of stunted children under 5, by United Nations sub-region, 2019
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already mentioned by Cary Fowler and others, those children will not develop very well, and are
unlikely to get jobs since they will not complete their primary school education, and the vicious
cycle will continue. This is a serious situation, with about 54% of children under 5 years old in Asia
(in 2019) stunted, and about 40% in Africa.

In Figure 3, from 2005 the percentage of people undernourished was declining, but since 2019 the
trend is upwards. It could reach 760 million, 820 million. To achieve SDG 2 by 2030 unfortunately is
going to be difficult. That means we cannot be complacent. We have to start working hard on this.

More than half, about 425 million, of the people in the world affected by hunger or malnutrition
are in Asia, and one-third, 278 million, are in Africa (Figure 4). Those are the numbers.
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The food system

The food system is very complex. As defined by the High Level Panel of Experts on Food Security
and Nutrition (HLPE) and the UN Committee on World Food Security (CFS), ‘A food system consists
of all the elements (environment, people, inputs, processes, infrastructures, institutions) and
activities that relate to the production, processing, distribution and marketing, preparation and
consumption of food, and the outcomes of these activities, namely nutrition and health status,

socio-economic growth, equity and environmental sustainability’. That means we just can’t have a

silo type of project. We have to look at an integrated larger project, involving all the elements and
all the activities listed in this definition.

What are the desired outcomes? As defined, we want to have better nutrition, health status,
socio-economic growth. If people produce more vegetables, will that help them? Yes, it will help
them, as we have heard today from Kym Anderson and others. Equity and environmental
sustainability are increasingly important outcomes.

The problem is that we have done extremely well because of the Green Revolution, but three
major crops — wheat, rice and maize — are dominating. | know that Tony Fischer will say that this is
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important, and yes, it has been important. Those crops have fed the world. More recently there
has been interest in oil crops — e.g. soybean, sunflower, oil palm — and for those who can afford
meat and dairy products their consumption is increasing, and it’s increasingly difficult to get
aquaculture, fish and wild catch.

The current unhealthy food consumption (Figure 5), which is leading to malnutrition, is due to two
things: the high consumption of the so-called ‘bad’ foods — processed and/or salty, starchy; and
the low consumption of ‘protective’ foods — fruits, vegetables, whole grains. Among protective
foods are crops that are being neglected and underutilised. Malnutrition is leading to risk of non-
communicable diseases and stunted children, and also increasing obesity in many of the
developing countries.

The current agricultural system is based on a few staple crops, and they are environmentally
vulnerable. Where a region relies on one variety of, say, corn and something happens to that crop,
there is disaster. The ecosystem, food, diversity and health are all affected. Limited diversity in the
food system means less diversity in the diet, and ultimately malnutrition. So, we must diversify the
food system to enable balanced diets and to enhance adaptation to climate change.

Unhealthy Diet Low consumption of
‘profective’ foods

(< recommended
levels)

« Fruits

High consumption of
‘harmful’ foods
(> recommended levels)

- Processed meat Malnutrition

* Red meat Risk of + Vegetfables & Comc;non;y
« Trans fatty acids " " beans used an
« Sugar- ! Chronic DIS-EGSGS, + Nuts & seeds underutilized
sweetened Stunted Children + Whole grains neglected
Beverages and Obesity + PUFA crops/foods
= Salt & Sodium « Secfood Q3 fatty
« High starch acid
diet

Figure 5. The unhealthy current food consumption patterns.
Adapted from Afshin et al. 2015.

= Environmental degradation continues due to
unsustainable use of already limited natural
resources: water, land and biodiversity;

* Producing more food with less resources;

» Coping with serious climate change implications;

» Lack of econcmic and social development;
» High birth rate in developing countries (2.3% average

for NENA region compared to an average of 1.9% in
other developing countries);

» Political unrest, wars and civil conflicts which
exacerbate these challenges and conftribute to
increased poverty, hunger and malnutrition.

Figure 6. Major global challenges to enhance food security and nutrition.
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Global challenges and solutions to enhance food security and nutrition

Figure 6 lists some of the challenges. Environmental degradation is continuing: there is less water,
less land and bad effects on biodiversity. We need to produce more per unit area, per unit
resources. We must cope with serious climate change. There is a lack of economic and social
development in rural areas in developing countries. Birth rate has declined but it is still at an
alarmingly high level in the Near East and North Africa (NENA) and many other countries. And
political unrest is going to continue, and we must be prepared for that.

To address some of those challenges:

e we must bridge the production gap. We need about 50-70% more food, and | think existing
technology can produce that, in many parts of the world. However, the potential for higher
yields in traditional major crops is limited despite considerable investments in improvement.
The yield increases possible via genetics have declined, and are now slightly more than 1%
per year, which is not enough.

e The nutrition gap is widening because of the reliance on existing staples, but crop
diversification is one solution that should produce healthy diets to reduce malnutrition.

As | have summarised in a 2021 article in Nature Plants (Siddique et al. 2021), we need to look
back to Asia's forgotten crops to fight chronic and hidden hunger. | am not talking about
domesticating wild crops; | am talking about the crops that used to be farmed in these landscapes.
They were taken away by commercial agriculture.

Under the auspices of the United Nations we convened a workshop in Bangkok a few years ago,
where we asked experts from each country to list potential neglected underutilised crops. They
came up with a list of 150, which we then narrowed down 30 (Figure 7) — cereals, roots and tubers,
pulses, fruits and vegetables, nuts, seeds and spices, and they vary from region to region. For
example, foxtail millet (Setaria italica), drumstick (Moringa oleifera), elephant foot yam
(Amorphophallus paeoniifolius), and taro (Colocasia esculenta) — which can tolerate waterlogging
and drought and is a wonderful tuber crop rich in macro and micronutrients, iron, zinc, selenium
and calcium, and rich in many vitamins including carotenoids, vitamins K, C and so on. The United
Nations General Assembly declared 2021 as the International Year of Fruits and Vegetables.

Sorghum | Cassava Cowpea Macadamia
e Pearl e Yams + Lablab e Loquarts e Cashews,

millet e Sweet Beans « Baobab * Bambara nuts
e Finger potatoes |¢ Pigeon » Amarula « Cumin

millet e Taro Peas * Nightshades| « Saffron Figure 7. Potential
o Teff s Chick s Spider Plant | « Rosemary future smart foods.
e African ped e Amaranth e Ginger Source: Siddique et

rice e Pumpkin e Nutmeg al. 2021.

» Moringa

We have all heard about quinoa (Figure 8). It has been grown in the Andes for 5000 years, and
now is recognised as a wonderful food all over the world through simple promotion and the right
approach. It has a lot of nutrients, is good for the environment, and Andean farmers are still
growing it there as a cash crop.
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Figure 8.

The UN General Assembly declared 2016 the International Year of Pulses (IYP), based on FAO
recommendation, to raise public awareness of the nutritional benefits of pulses as part of
sustainable food production, aiming for food security and nutrition. They are very important crops,
but we were ridiculed in Australia 20 or 30 years ago when we talked about pulses. | was
designated as the ambassador by the UN. We aimed to promote production and consumption of
pulses worldwide, improve crop rotation and improve trade in pulses —and they are now
mainstream crops. So that’s how you bring new foods into the system.

‘Poor man’s meat’ at affordable prices

= Pulses are three times richer in low fat protein (20 - 36%) as
compared to cereals including rice and wheat (7 - 9%);
= Pulses have complementary Amino acid profile with cereals;
= Highin Lysine; Pigeon peas  Broad beans
* Micro-nutrient rich grains (Fe, Zn, Mg = - pamary
qnd cq): Other pulses :
* Good qudlity carbohydrates make pulses %
great functional food;
= High in dietary fiber. Cow peas

10%

’ a Chick peas
eas,
e Source:ICARDA  17%

Figure 9. Pulses offer many nutritional benefits.

Pulses (legumes) not only have many nutritional benefits (Figure 9) but they also can replace or
supplement the nitrogen requirements of cereals in a crop rotation, while also improving the
carbon footprint by putting carbon back into the soil (Figure 10). There is a lot of information on
those topics.
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Figure 10. Legumes are essential for sustainable agriculture and soil health.

| want to emphasise that for these underutilised crops the investment in research, development
and extension is still too low compared to the massive investment in rice, wheat and maize. | am
not saying we should not invest in those. Rather, that we must also invest in some of these legume
crops (see Foyer et al. 2016).

Millet is another major commodity that can make a huge difference, if it has the right promotion
(Figure 11). It’s now reaching mainstream agriculture. The Government of India proposed that
2023 be the International Year of Millets, and it is now being taken very seriously by a number of
countries. There are different kinds of millets (Figure 12). Australia is already a good producer of
sorghum, and there are other potential opportunities, such as in the northern part of Australia and
the summer rainfall regions.

* Provide nuftritious food, feed and fodder

» Less water consuming than other cereals

+ Grow faster & putting less stress on environment

* Low insects, pests and diseases problem

» Can grow on marginal lands

+ Complete food and nutritional security

* Willsupplement the existing income of the farmers
¥ reducing groundwater extraction,

v combating desertification and Figure 11.
¥ increasing farmer resiience to droughts brought on by climate Why millets.
change

The point is that millets must be integrated within the existing farming system, not replace existing
crops. One of our studies has shown that integrating new crops into the existing system improves
yields and returns to the farmer, and more importantly it also reduces the environmental footprint
(Chai et al. 2021). All this is summarised in a free book (Li & Siddique 2018), and we have recently
also published another book on neglected and underutilised crops (Farooq & Siddique 2022).
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Transforming food systems for healthy diets

Figure 13 shows an approach for transforming a food system, via production, processing and
distribution, marketing and consumption, and examples of interventions for healthy diets such as
in a midday meal program, a school breakfast program, for indigenous and low socioeconomic

communities.
L 4 -+
Food system
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In summary, traditional underutilised local crops offer these benefits:
e food and nutritional security;
e resilience to climate change;
e adaptation to harsh environments and low inputs;
e conservation of biodiversity;
e cultural diversity and heritage;
e improving livelihoods and rural development; and
e economic and social development.

Current food systems need to be transformed and diversified by incorporating Asia’s and Africa’s
traditional crops to achieve healthier diets. Healthy diets will provide more protein, more macro-
and micronutrients, and vitamins to reduce malnutrition, hidden hunger, stunted children and
obesity. Traditional underutilised crops also offer adaptation to harsh environments, marginal
land, low-input agriculture where they can be integrated into existing cropping systems, and
resilience to climate change.

It is important to enhance policy makers’ awareness of the value of diversified food systems: that
they will raise national food security and nutrition. There needs to be investment in scientific
research by public and private organisations, and increased awareness among producers and
consumers about the nutritional, health, economic and environmental benefits available from
these foods. There needs to be coordination and capacity development of stakeholders in the food
chains and value chain, as well as greater access to information and technology transfer. You can't
have research for each and every crop, so you need to have a coordinated approach and develop
the platforms where we can share this information.
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