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1. Eecutive Summary

The agricultural systems that have been built up over the past few decades have contributed greatly
to alleviate hunger and raise living standarttey have served the purpose, but only up to a point.
Our current food system is largely driven by economic demand and production possibilities, not
nutritional goals. Thus, to be successful in the futuve require agriculture systems that focus as
much attention on changing economic demaras production possibilities, alongside nutritional
goals and opportunities. This will help address the issue of the growing dietary related diseases
across the globdy improving the nutritional value of food and piding new opportunities for
farmers to benefitboth in the field and in the market place.

1sches o averweght, u by 23% snce 1960 Future diets

In the deveioping worid, the number of overweight and odese
adults more than tripled from 250 m. in 1980 to 904 m. in 2008

This study has looked at the complex food web that is spun around farmers, retailers, marketers,
nutritionists, researchers and consumers leading to the#geoning incidence of dietary related
diseases; Non-Communicable Diseases (NGidd obesity In particular, itaims tolook at our
relationship with food, the production, the technology, tisecial science, our culturéraditions,
tasteand the opportinities.

It is evident that the recommendations and ingredients forealthy diet are well documentedve

need a balanced and varied diet, fresh water and exercise, yet these steps are not taken up in a
proportionate way. While there are some good myades of nutritionally enriched foods and niche

market opportunities for farmers and corporate companies, this study is aimed at addressing
opportunities for the majorityy 2 & G KS Wg2NNASR Sttt Qo ¢Fr1Ay3a (K
typical weekly real, the study has looked at three distinct areas within the food production agenda:
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1. Traditional, cultural and soil based approaches
2. High tech, breeding and GM
3. Post farm gate processing, biofortification, nuteaticalsand functional food

through the pmcipal ingredients of the pizza, namely wheat, tomatoes and chdes@med within
the context of behaviour change, perceptions, taste and trickery

Frommy studyit is evident that currentlfthere arelimited opportunities for farmersgo improvethe
nutritional value of our foodsince much of trke reformulation of food is postarm gate, and
therefore within the processed food sectorFurthermore food legislation in the Western world is
becoming increasingly restrictive with regards to nutritional claituisd the opportunities for
farmers to make health claims further limit theotential growth of this market. The majority of
food we eat does not represent the food that the farmer grayand that is the challenge.

Yet it is evident from social science and nutritional science that the farming sector does have a key
role to play in developing a longerm plan for sustainable diets There are niche market
opportunities and if we effectively work togethdarmers will be recognised for the true value they
deliver to ourhealth and wellbeing, throughfood and farming The food security debate is nosju

about more foodg it is about more and better nutrition in the right place. More needs to be done
for an informed and cohesive approach to guarsonal relationship with foodnore education and
engagementsuch as through Open Farm Surid@pen
Farm Schools Days and Healthy Food Wedbetter
partnerships between nutritionists, breeders, researche

and farmerspluslong term policy chage that effectively The global population is
links Defra with the Departments for Health and growing: arrently 7 billion
Education. and expected to reach

over 9 billion by 2050.
The health and welbeing discussims are where we And that 9 billion has the

were with the environment some 20 years agoan issue
we know we should be doing something abohtit not
integrated sufficiently i 2 WK2 ¢ ¢S TRée i
no silver bullet to reducing obesity; it is a complex iss
that requires action at individual, family, local an
national levels. We can all play our part in this by eating a
healthy balanced diet and being more active.

appetite of 12 billion.

This study aims to open the doon dhe opportunities for farmersvho, whilst more connected to
our foodthan others do need to be proactive in getting recognition, reward and return.

Food and Nutrition is the bedlock of society- we need to develop the building blocks that connect
health, wellbeing, nutrition, farming and education, creating sustainabiiiets and food systems
that are underpinned by the need to improve health and nutrition. The investment in reducing
the burden of NCDs will have high returns. Feeding a world without nourishing it at the same time
is not sensible.

We all need to do moreand we need to ensure that health is embedded as a value when we buy
food.
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2. htroduction

Unique among the annual tranche of Nuffiekarming Scholarshig\wards, the Fnak Arden

Memorial Award is a bnnialScholarship centred on a pretermined ppic. In 2013 that topic was

based around how British agriculture can seize new opportunities from the significant commercial
and social benefits that can arise from using new science to optimise the nutritional value of the
food ¢ specifically to addresthe statement W1 26 FIF NXYAy3 OFy fSIFENYy FTNRBY
YAdZi NAGAZ2Y It @FfdzS 2F F22R LINRRdAzOSR®Q

This | @veloped into a single questiott g KI G OFy FIFNYSNBE fSIFNYy FTNRY
Ydzi NAGA 2yt Owith azpecificTocud dmdroFethénfadensuring that the solutions

were for the majority Something an individual farmer could adopt and not a niche market, as well as
YE1TAY3 ydzZdiNRGAZYFft& O2NNBOG T22R&a T2N GKS Yl az
and affluent.

With this in mindl tookthe pizza to represent a proxy meal thtae majority of families will eat on a
weekly basis. Furthermore, it provided a focus for some key commodity products produced here in
the UK, namely, wheat and cheeand also broughin tomatoes, where a lot of nutritional work has
been developed.

Over the last yearevery day a report on dietary related disease®NCDs(Norn-Communicable
Diseases), andhe associatedhealth problems has appeared in the news. Whilst this has been
extremdy important, it has clearly demonstrated the confusion of messages and advice to
consumers about issues relating to their health aredlucingthe incidences of obesity, type Il
diabetes and cardiovascular disease.

This report covers thaynergiesand coiilicts between the desire to improve yields and feed the
predicted 9 billion in 2050, alongside the fact that the marketplace is out of sync with what is
needed to ensure we havaot just sufficient food, but the right food It seeks to address the need

for farmers to explore the opportunities for their businessind prepare them for being in the right

place in the future. Thee arepotential opportunities with plant breeding and moving much of the
reformed and lo-fortification of processed foodpre-farm gate and there areniche marketghat

are potentially availablén the fresh produce sector and in the production of -Biatification,
nutraceuticalsand functional foods.C dzNJi KSNY 2 NBE>X GKSNB Aa FINXAYy3IQa
producirg an increased quantity of fodtiat isof good quality and nutritionally densend of course

engaging the general publictine wholefood and nutritionstory.

At the core of this work is the drive for sustainability and more resilient food webs. Miagrated
approaches to connecting technology and environment are critical. This report is just a starting
point, but it is evident if we do not put in the building blocks that connect health,-baitig,
nutrition, farming and educatiorthen the dietaryrelated ilinesses of today will only get worse.

We need healthy, low impact food that is affordable to all.

I have merely dipped in to this huge, complex and raitered topic and recognise just how much
we all need to consider real and effectivetegrated solutiong; now! It is clear that investments in

reducing the huge burden of malnutrition will pay off. It is masisthat so much money is being

invested to undo the problems that face society nomhile unhealthy people, removed from the

culkure and undersanding of their food face evegrowing health bills.

3
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While much of my journey has looked at the sciera®l indeed the culturgbehind our food one

thing that struck me in many of the scientific conferences | attended was the sheer infpact
breaking food down to its component€ven looking at wheat where it is nothing more than a series
of chemtals and bonds (as shownDiagram Ibelow:wheat structure from Naturenagazineg

which in itself somewhat denatured the very importance eéging the culture of food alongside its
research and growingThe underlying messaggdt may taste nice, but lunch is a bundle of

chemicals whose imgawe should seek to understand!

e
| PRS=S

O{CHCO;" Na®
H ~ .
X o ——N— O(CH;);,CO;" Na Wheat-germ agglutinin
O(CH),CO;" Na*

Diagram 1Wheat structure

From all my travels there are, however, some strong conclusions | have dravnthgre is
something for everyone of us and | feel strongly that steps need to be taken or we will not break the
cycle we find ourselves inThe opportunities br farmers in his whole area areaelatively limited,
unless the combined efforts of nutritionists, doctors, researchers, consumeetailers and
processors come togetr to effectively address NGD

The targets are sdiy the World Health Assembhto reduce the curent levels of NC®by 25% by
2025 and we have to be realistic and develop engaging approaches for evergodene can all do

our bit. It is the community benefit 0fVEliness versus the isolation difness. However, changing
behaviour in less than a geration is hard and we need to use ways whereby we can put in place
something that the majority of farmers can be involved in to impact positively on the majority of the
general public. In the short term this is througdling to reformulate our food Health by Stealth
amending the foodwe usually eat without even knowing. itin the longer term by producing
nutrient-enhanced food for the market, there is a real danger that farmers are nothing more than

the manufacturers of rawroductsii K I (i INREISRMYINIF 28I G S o CFNXAYy3IQa
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heard and farmers need to play a part in this burgeoning atdave summarised mgonclusions in

Table 1

Tablel: The main conclusionswe can all play a part

NOW | 1¢5 YEARS | 5¢10 YEARS
ALL 1. WORK TOGETHER TO DEVELOP A FULLY INTEGRATED FOOD PLAN BASED AROUN
- Community basedrad with people, and ideas we would usually not choose to work with
2. EMBED HEALTH AS A VALUE WHEN WE BUY FOOD
3. WE NEEDO CREATMORE DIVERSITYN OUR FOOD AND IN OUR FARMING
Farmers U Al agricultural coursey i wSAyadl GS FI NJ] 0 Considerthe niche
should ensure that student of food ¢ food not opportunities for your
carry out basic human foo commodities business in the
nutrition education development of
Get healthy! fortified foods and bie
U There is a great opportunity fortification
for farmers to link more The market place is starting t
effectively with the general gear up to require nutrient Adopt more
public ¢ Open Farm Sunda benefits, it is more urgent in sustainable farming
and Open Farm Schools da| developing countries, but i approaches and get
are very successfyl but will come to the Western closer to your market,
there is more scope fo world with the potential to such as LEAF Marque
deeper and more improve opportunities  for
meaningful connections fo farmers and breakthroughs i
farmers and the loca processingg be part of it in
commurity around food order to benefit from added
value opportunities
Look at your business an
identify your long term goalg
for food production and
nutrition
Researchers G Be open to new ways 0 Develop new more integrated Understanding more
thinking, the amount of] approaches to health and die around behaviour
times L KSI NR that links in with farm change is critical, socig
Ayildza GAGSQ production. It appears we scientists and
amazing have only justtarted to get to psychologists are
grips  with the breeding essential in how we
U0 Look at the opportunities pathways, the single issu move things forward
for Apps for individuals ang nutrients, epigenetics, how
doctors on improving health foods interact in vitro and in
vivo, our gut organisms and S
much more is needed to b
done to understand how we
can deliverHealth by stealtl®
Consumers | U Learn to love food more Eat a balanced dietz one Get involved in
including its values an more fruit and vegetable pe government, industry|
culture ¢ the story behind day per year and school initiatives
our food such as Open Farr
Consider your food habits an Sunday and Open Fari
reflect on change Schools Days
Doctors U Be more preactive in Consider the opportunities fo Work alongside

supporting and monitoring
health ¢ weight, wee and
waist should be measure
during significant milestone
Ay LIS2LX SQa f

your role in local community
actions, at the GP or hospital

nutritionists to
improve health

(Alquisssy uyiesH plom) G202 Ad ALITYLHOW FHNLYNIHd F19VOINNNNEON NI NOILONATY %S2 V

vOo9
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Retailers
and
processors

U Health is a pr&eompetitive

issue ¢ we need to work
together to market
messages and improv
performance

U Work with farmers to deliver

the best and right raw
nutrient appropriate materials|
¢ the whole package of foog
delivers vitanms and
nutrients more effectively

0 Your marketing ang

analytical skills will be
increasingly important]
in  helping  deliver
change among all ageg

Policy

Be bold in the food debate
with  strong leadership

Much as it griges me to say
¢ it is not allabout farming!
Neither is it all about
multinational food
corporations. We ned a
food, health and nutrition,
built aroundwhat we know
and a radicalrethink our
approach and who g
involved. (farmers have

often been excluded)

Build up a team and piloa
new approach to a fully
integrated, community baseq
health and wellbeing plan
built around nutition

Promote and support
the pilot, built around
simple and inclusive
messages ang
community drive
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3. The journey and personal benefits

hLISYyAy3 dzLd G KS t | yR2 NI Q& KoS2 B 22NF RIQKAWER #i@ aRleIielN P (5 N3 YE
and compelling arguments for opportunities, single issues, politiprg novel crops, health fads
andnew language, to nameut a few.

The more | readraund the topic, the more eviderftavebecome to memy own personal failings,

the shortcomings within the farming community and the lack of joined up solutions and approaches

to truly address te underlying problem of dietarselated illnesses and our s&cii @ Q& NBf | G A2y
with food. Early on in the study | was fortunate to be advised to fasus single issuand from

there | developed a somewhat complexD3game of chess, just to simplify things! Recognising that

there were many niche opportunities withxciting fruit vegetables, seeds and pulses for farmers

was not the approach | was looking for, since it failed to truly address the fact th&td39K adults

are either overweight or obese. | was keen to learn from these areasalsotbuild potentid

solutions for identifyinghe ¥ I NJY' S NIk whale fodsl, nétrjfion and welbeing debate.

Throughout the year there have been initiatives launched, such as the Change4Life Smalt Swaps
the National Obesity Forumrepdvt { G 0 S 2 T dilike§ Otedityiirk tBeyUR: #Anafydisand
Expectationswhich havehighlightedthe need to treat obesity like smokinglongside European
School Fruit and Milk Schenfeémerican $11billion School Healthy Lunch Progratharel Global
initiatives developed byvHO and FAO. We have been told to eat more apples, less fruit and more
vegetables, low fat produce, no traffats, etc. Furthermorediets such as the Dukan, ¥iand 4:3

have all hit the headlines.

Despite my knowledge dhe dietary requirements for cattle, sheep and pigs, | realised thagwkn
little on feeding peopleafter all that is what food technologists are for! This then prompted me to
carry out a nutrition course online and demonstrated a key failing in ouicwagrral education
system, thus leading to my first recommendation that

All agricultural courses should ensure that the students carry out basic human food nutrition
education

I have read scientific papers, watched popular and technical programnuesisvilED lectureand

read blogs, experimented with food and our diet at home and on my traveisdg@to sea slug®er
stinking Tofug thank you) and been perplexed by the langassurrounding foodemotive, cultural,
traditional and scientific. And filly realised the sheer scope and size of the industry that surrounds
what we eat. Included in this is the realisation that the majority of farmers in the UK do not produce
food ¢ merely commodities anthus my second recommendation

Thesoonerwecamred G F 0SS FI NYAYy Y32 hR@YeS NB KAL) 2 F

My extensive studies have included travel to Canada, Taiwan, Southern Ireland, Italy, Brussels, the
Netherlands and of course the UK. | have been looked after extremely wedlnawdry grateful for

the hospitality | have received at so many institutes and conferendése Contemporary Scholars
Conference in Canada was a unique opportunity to meet with so many inspiring and motivated
individuals setting off at the start of theMuffield Farming 8holardips. Aside from a very full and
informative programme, | also took the opportunity to visit the University at Guelph and several
researchers. | have visited The World Vegetable Centre in Taiwan, Rothamsted Research Institute,
The Institute of Food Resedr, the John Innes Centre, the School of Artisan Foods, Campden BRI,
GKS . NAGAAK bdziNRAGAZ2Vi NEAEERlal NA B> ghekidadgasiRuaaNNEG 3 >
of Food and Agriculture Organisation, the University of Surrey, NIAB, Newcastle Wniv&lissgow

7

dWhat can farmers learn from science to imprtive nutritional value of food produceédl S f 6 K oX { S f (K
A Nuffield Farming Scholarships Trust Arden Reppftaroline Drummond 3 Sy SNEP dza f The Riahi2AyEan2 NS R 0 @
Trust, The Crown Estates affthe Frank Parkinson Agricultural Trust



Royal Infirmary andhe Restaurant of the Future &Wageningen Universitto namebut a few. |

have attended a range of conferences and farming discussion groups, raising more and more
guestions, all based around the simple solutipa diverg and balanced diet eat food, NOT too

much andmosgly vegetables.

| am so honoured to have had the opportunity to sink my teeth into this topic and start embracing
solutions for more sustainable diets and food system. | have not had a chance to detait@n all

the discussion$ have had, but each and evempe has been instrumental in the route that | have
taken and the thoughts | have concluded. Thank you, | have loved the experience and there will be
more to come!

In January 2013 the discovery of horse DNA in frozen burgers and ready meals prompted people to
think more about where their food came from study thatLEAF carried out with IGD in Ju@13
showed that18 to 24yearolds were twice as likely (69%) to\b®British than in 2007 (36%)A

survey by Consumer Intelligence foungtat sales fell, with mre than a fifth of consumers buying

less meat fowing the horse meat scandatjth sales of frozen beef burgerallfing43% and ready
meals by 13%, according mmarket research company Kantar Worldpanalthough framed around

the wrong reasonseating less meat is good for heakimon meat eaters g 32% less likely to die

from cardiovascular issues and generally have a lower risk of type Il diabetes arity ¢bz&ord
University.

Thus the issue of food products and their authenticity is being blighted by increasing adulteration
problems, not just in Europe but across the globe, and this is consequently leading to behaviour
change in buying habitsWhilel was in Taiwan, there was a scandal whergarobil and cheaper
versions werdeing substituted into olive oignd so there waa growing realisation of adulteration,
meaning that transparency, traceability and quality will continue to be driversicpdatly for the EU

food chain.

This has been against a background of sugar being
guoted as the new tobacco and the introduction of
the traffic light system on food labels -gtore in
June 2013. Thisombination of colour coding and Each 1/2 pack serving contains
nutritional information shows how much fat, salt cN}ED ls.ow MFED i MsElD
and sugar and how many calories are in ea WRISY Mgl N Ty BER ] R
product and adds more to the confusion aroun 853 | 0.9 120.39110.6¢1 149
food choice. Fresh produce, fruit and vegetables a 18% 1% 29% 18%
always excluded from such schemes and as yet o atvoir oikdale sl iy

just over 60% of foods willebcovered by the system ou Focd SuncmamAMy
because it will remain voluntary. However, getting
consistent system has proved problematic, part
because of the difficulty of getting industry leader
to agree on the labels and because mandatory
regulations require agreementnca European level.

The challenge is understanding what makes up a balanced diet when mixing and matching labels
could you get a balanced diet from just red labels? Is excluding everything with a red label
detrimental to your diet?

My real journey started in March 2013 with Canada and a thorough insight into farming and related
industry. Then to Londoand the International Food and Drink Event (IFE) where a large area was
dedicatead to functional foods. This bieralievent is the lgjgest food and drink trade show and | was
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surprised by just how many supplements, drinks and fortified foods were on sale, and little of it
representing the food we know that comes off farm. This was further reinforced as | travelled; | was
shocked by thaliscussions and language around food and its; m@eging from welrespected and

valued, as at the Schumacher College in Devon where every meal is btesseedthen shared, to

a commodity, a raw material and a series of chemicals and bonds! Ierdally believe that we

YySSR (2 62NJ] 2dzi K2 6S OFy oONAYy3I (G23SGEKSNI GKS
movement, with the passion of farmers to do an excellent job in producing food.

bSEG L GGSYRSR LNBflYRQAAY 20N A.GRlF Yaz2 yAFYSINGY d2N8l £
Cdzii dzZNB & { dzA G I A Yy | 6.AThidwas eye opdhiSg and2dérfiodstfatefl & ye&ly bold
commitment from their government to working with the food industry. The Prime Minigles the

Agricultural Minister for Ireland together with the Heads of Sustainability for the major food
O2YLI yASasx SR (KS RA&aOdaAaarAzya F2NJ GKS ynan GG$S
LNR &K LINPRdzOG & dzy RSNJ { K Sanditorddrroaboyit fobd\sBf&y/afe atthey y S NID
top of the agenda for promoting Irish products, in a bid to drive the economy to a better glaice

interestingly with no nutrition priorities discussed. Theiission- to drive through market insight

and, in patnership with industry, the commercial success of a world class Irish food, drink and
horticulture industry.

Travelling on to Rom#o meet with some of the biggest global processors was an eye opener.
Unilever, Nestle, Danone, Friesland Campina asasgefhe chemical companies such as BASF, Dow
and Syngenta are spending millions on eleping new foods and nutritiorfurthermore they have

open information and good debates. Nestle, for example, has a very strong nutrition advice team.
With such econonti power across the globe these players are important agents for change. 1 also
spent two days at the headquarters of the Food and Agriculture Organisation (FAO). It was
interesting to see the stark contrast of the different approaches between devel@idgleveloped
nationsin the bid to address malnutritiogthe 1 billion starving and the 1 billion obese

The lovely and talented people | met in Taiwan opened my eyes to the importance of mixing high
science with culture and tradition. By 7:30am | Wwbhave eaten four different vegetables types
with my breakfast. One thing that my visito Taiwan demonstrated was the great opportunity to
learn from those culturesvhere science

— and techno|ogy havéuilt around strong

"He that takes medicine and neglects cultural traditions for exampleChinahas
the long held traditions around Chinese
diet, wastes the skills of the medicine and philosophies, such as
Confucius.The sayings and statements of
Confucius are aselevant today as they
Chinese proverb were over 2500 years ago, anfbrm the
basis for the global interest in functional
I—l foods and biefortification which is well
accepted across the world with the

growing markets fosupplements, health drinks and-tBscovered and ng vegetables.

physician."

Here in the UK the GovernmeWhite Paper (2010¥ealthy Lives, Healthy People: Our strategy for

public healthin Englad A & FI NJ FNRY Ay & LA NR yjectthas beeyf a $taRiRgh G A 2 Y
point but, with some three ministerial changes, it has lost the drive needed to really engage
everyone. It is critical that we work out how to effectiveljmbed health as a value when we buy

food.
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4. me Reflections

As with anything it is always important tmderstand the future We need to be aware of the past
andlook backwards to move forwardand there are some interesting lessons from people such as
the American dentist Weston Price whiogether with his wifeFlorence,in the 1930sgave up his
practice to study diets across many different continents. At a time when Americans were
abandoning their traditional diets in favousf the new, manufactured foods white bread,
margarine, pasteurised milk and refined whiseigar - he was seeing tooth decay algside
degenerative diseases such as arthritis, osteoporosis and diabetes and chronic fatigue. The photos
below demonstrate these startling results.

Figurel shows how the development of the facial bones determines the size and shape of the plate
and thesize of the nasal air passages. Note the strength of the neck of the men and the well
proportioned faces of the girls. Such faces are usually associated with properly portioned bodies.
Tooth decay is rare in these mouths so long as they use an adesglattion of the native foods.

4"'\ W 368

Figure 1 The excellent teeth structure assomated with natlve foods and a good diet

Note from Figure 2n next pages K S NB  rthoderniel 8istrits of Switzerland tooth decay is
rampant The girl upper left is 16 and the one on the right is younger. They use white bread and
sweets liberally. The children below have very badly formed dental arches with crowding of the
teeth. This deformity is not heredity.idta typical expressiorf madequate nutrition of the parentQ.
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Figure 2 The poor development associated with diets rich in refined foods

For 10 year$Veston Price travelled around the world search of the secret to healthndtead of
looking at people with disease syioms he focused on healthindividuals and challenged himself

to understand how they achieved such amazing health. Dr Price travelled to hundreds of cities in 14
different countries in his search to find healthy people. He investigated some of the eroste

areas in the world. He observed perfect dental arches, minimal tooth dédgly immunity to
tuberculosis and overall excellent health in those groups of people who ate indigenous foods. He
found that when peple were introduced to modernésl foods such as white flour, white sugar,
refined vegetable oils and canned goods, signs of degeneration quickly became apparent. Dental
caries, deformed jaw structures, crooked teeth, arthritis and low immunity to tuberculosis became
rampant amongst them. Hindings are as relevant today as they were some 80 years; age

ignore the laws of nature at our periDr. Price's findings spell it oyboor nutrition causes physical
degeneration. With the coming of the modern man with his foods ofiveniencecomes disease

and even death.Great harm is done, in my judgment, by the sale and use of substitutes for natural
foodsQWhat harm is he referring tohat human beings can degenerate physically so rapidly by

11
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the use of a certain type of nutrition, pamtilarly the dietary products used songeally by modern

civilid GA 2y ®Q

And do we learn from these findingsthe story has not really

moved ong¢ $housand of sickly parents are begetting sickl
children with sickly teeth, and instead of feeding them wi
such food as is calculated to counterbalance the inherit
LINSBRA&ALIZaAAGAZ2Y X NB R2Ay3 2
to solve them L.P. Meredith, 18.

Couple this with the work of Sir Jack Drummdrdry distant
relative!) adviser to theMinistry of Foodfrom 1940 to 1946
who, through tracking the history of food over 500 year
identified the basic principles of food and nutrition and it
underlyid A YL NI IFyOS & ¢1 9 oS8R

people are properly nourished, cold and unhygienic conditi

UK Guideline Daily Amounts
and Food Standards Agency

advice on meals:

=

= =

have 20% of your daily
nutrition at breakfast,
30% at lunch,

30% at dinner,

with 20% left for snacks.

u»

are much less likely to harm them. Ly GKS RI @

people had to turn to bread and potatoes to takee place of

a

gKSY Yzai

P Q

0 ¢

rationed meat, itwas Progssor5 NHzY Y2y R ¢ K2 NI I suelyzudsifdo tokrBakelyidao f A OY

fat unless you eat @ much. Starch is not more fataking than butter; it is only ovezating which

puts weight on the average persan

We take for granted how recent theigntific understanding behind food really is. RPifummond
was working at a time when nutritional sciene@andthe constituents of food necessary to maintain,
andimprovethe quality of life were defined. Proteins, fats carbohydrates, water and nahsalts,

GKS FTAOS WLINBEAYIGS LINAYyOALX SaQ SaaSyidalft

of the nineteenth century and nutritionists laboured initially telate the meaning of calories and

g2

protein to ideas of dietary sufficiegc Experiments showed, however, that subjects fed on materials

that had these principles in generous quantityl diot flourish. Te search for the missing magic
ingredient led to the discovery of vitamins properly defined by the biochemist Sir Fred&ric

Hopkins in 1912. Once dealt a full hand of components, nutritionists got to work to assess how far
the lack of any one of them would affect the life and health of the population.

This emphasis on what was missing is different to our own nutritional preoccupations. Today, we
are far more interested in the consequencesstess, in how the interaction of various components

may itséf give rise to illness: cancdneart and circulatory disease, intestinal troubles and obesity.

Whereas, ProfDrummond and his colleagues were anxious to supplement diet, for example by

extendng the cosumption of green vegetables, fruit, high protein and naifid dairy products, as

well as introduce added vitamins to necessary staples such as flour or margarine, we are far more

worried by how too much of any of these may cause us to operatevb par.

The intellectual

transition has been very rapid amsla measure of the successes of those first scholars in explaining

then eradicatingdeficiency diseases.

Where we need to move forward demonstrates thiis critical that we shape ourdod systems in
such a way that they can help promote better nutrition.However, the opportunities for the

farming sector are potentially limited if we do not grab them.
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5. Methodology

Trying todevelop a strategic and procedsiven approach to thistudy was difficult. The issues
surrounding food systems are complex and mialjiered. Thus, for médt was taking a broad brush

approach to understand the iges behind human diets, dietarglated diseases, behaviour change
and the science social,environmental and production before focusing on the growing issue of

Yhalnutritondh y G KS RSOSt21ISR 62NI R YR dzAAYy3 WGEKS LATI

the majority in the Western world and that could provide opportunity for the mayooit farmers.

| have spent the last 22 years involved in the development and promotion of sus®&inable
farming systems through Integrated Farm Managementtivimy work at LEAF. What this Farming
Sholarship has done is opened my eyes up to the impmeaof developing morsustainable food
systemsto address malnutrition in all its form&mder nutrition; micronutrient deficienciesand
overweight and obesity, whilst including the features of a fully integrated approach for farming.

It is evident thatthe solutions are complex and multidimensiorgahence my @ game of chess.

They include inadequate availability of, and access to, safe, diverse, nutritious food; lack of access to
clean water, sanitation and health care; and inappropriate child fegdind adult dietary choices,

with the root causes of malnutrition being even more complex and including broader economic,
social, political, ctliral and physical environmentn this study | have not addressed the issues
surroundingundernutrition relating to poverty in developing countriesbut the solutions are the

same for malnutrition in all its forms, requiring integrated action and complementary interventions

in agriculture and the food system in general, in public health and educationgkhsasbroader

policy solutions Indeedthere are some excellent examplés the work of Harvest Plus and the

I2PSNYYSyiQa Ay@2t @dSYSyG Ay (GKS Df2olf C22R tfly

A key partof sustainable food systemsli®w sustainable consumption is capturexhd it is critical

GKIFIG 6S FTNIYS (KAa 6A0KAY thisk SietsGnth/I@Sdnlironraefital & dza G I

impacts which contribute to food and nutrition security and to healthy life for present and future
generations. Sustainable diets are proteéive and respectful of biodiversity and ecosystems,
culturally acceptable, accessible, economically fair and affordable; nutritionally adequatefe

and healthy; while optimiing natural and human resourcésBulingame and Dernini, 2018. 7).
Sustaimble diets imply a change in dietary preferences to reduce overconsumption and a shift to
nutritious diets with lower environmental footprints. They also mean a reduction of losses and
waste throughout the food system. Thus it has been critical to belimiiof this multilevdled need

for better resource management. For purposes of simplicity and focus | have not looked iratietail
the full environmental and resource management implications of the conclusions | have drawn up,
but | have aimed to ensurihat in the drive to improve nutrition the food system is more efficient,
diverse relevant and integrated, thus reducing waste and enhancing efficiandybiodiversity

In 2013 FAQook a leading role in addressing the nutrient issues in the objeabifvzero hunger.
Personally not knowing enough about what FAO did, meant it was fascinating to understand more
the breadth, commitment and ambition. To md&able 2below encompasses much of the
opportunities for farmers, retailers and processors, constenand the policy that can be put in
place to change thingand | have expanded on this to draw my conclusions.
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Table 2 Food system interventions for better nutrition. FAO (2613)

Policy environment and development priorities

FOOD SYSTEM ELEMENTS NUTRITION OPPORTUNITIES POUCY TOOLS

Production "up to Sustainable intensification of production Food and agricubtural
the farm gate” (R&D, Mutrition-promoting farming systems, policies to promote
inputs, production, farm agronomic practices and crops availability,
management} - Micronutrient fertilizers affordability, diversity
- Biofortified ocrops and quality
- Integrated farming systems, including MNutrition-oriented
fisheries and forestry agricultural research
- Crop and livestock diversification on crops, livestock and
Stability for food security and nutrition production systems
- Grain reserves and storage Promotion of school and
- Crop and livestock insurance home gardens
Mutrition educaticn
- School and home gardens
Mutrient preserving on-farm storage

Post-harvest supply chain Mutrient-preserving processing, packaging, Regulation and taxation
"from the farm gate to transport and storage to promote efficiency,
retailer” (marketing, Reduced waste and increased technical safety, quality, diversity
storage, trade, processing, and economic efficiency Research and promotion
retailing) Food fortification of inmowvation in product
Reformulation for better nutrition (e.g. formulation, processing
elimination of trans fats) and transport
Food safety

Consumers [advertising, MNutrition information and health claims Food assistance

labelling, education, safety Preduct labelling programmes

nets) Consumer education Food price incentives
Sodal protection for food security and Mutrition regulations
nutrition Mutrition education and
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- General food assistance programmes information campaigns
and subsidies

- Targeted food assistance (prenatal,
children, elderly, etc)

AVAILABLE, ACCESSIBLE, DIVERSE. NUTRITIOUS FOODS

Health, food safety, education, sanitation and infrastructure

Many of the nutrition opportunities highlighted ifiable 2are nutrientspecific and nutritiorspecific.

They are followed with the primary purpose of making the system more attuned to producing good
nutritional outcomes. For example, the importanof developing biefortified crops to improve
nutrition; at the same time these crops may be more disease resistant andradapted to grow in
nutrient-deficient soils. They may improve nutrition but also produce higher crop yields and increase
producer incomes, providing opportunities for consumers and prodttersThere are also

Wy dzi BB EAVIAGS | OGA2yaQ GKFIG OFy KF@S o62GK |
nutrition) or potentially negative (for example the introduction of new crops that might lead of
higher productivity but also higher demands @n2 Y Sy Qa andltiie cayluse different
breeding techniques including GM

| have adapted the concepts dfable 2into my study to capture the range of options open to
farmers to improve the nutrition of our foodipoking at the three core areas:
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1. Traditional, cultural and soil based approaches
2. High tech, breeding and GM
3. Post farm gate processing, biofortification, nuteaticalsand functional food

surrounding the production of wheat, tomatoes and cheese.
My solutions are geared towardike involement of

1 Farmers, researchers, consumers, doctors, retailers and processors and politicians

In particular these solutions need to be set in the context of the food system transformation that we
find ourselves in. Figu@demonstrates the transformation of the food system revolution, typically
characterised by rising labour productivitgss people in agriculture and increasing urbanisation. As
the food system transforms, centralised fepdocessing facilities developosig with large scale
wholesale and logistics companies, supermarkets emerge in the retail sector antbdadst
restaurants become widespread. The transformation affects the whole system, changing the ways
food is produced, harvested and stored, tradedpgessed, distributed, sold and consuriiéd In
subsistencdarming thefood system is basically closegroduces generally consume what they
produce. With economic development subsistence farming gives way to commercial agriculture in
which producers andonsumers are increasingly separated in space and time and their interactions
are mediated via markets. In the later stages of the food system transformation, very little overlap
exists between producers and consumers and the system opens up reachingdbéye local
economy to tie together producers and consumers who may even be in different countrieghis
transformation in the Western worldhat has had a significant impact on the communication,
understanding and behavioak change and it is crucial we use this as the context famw we
address the urgent need to bring nutrition and improved diets to our populadiath develop their
relationship with food

Figure 3 The food system transformation, FAO 2013

Agricultural transformation

Producers
Producers
Producers
Consumers
Consumers
Consumers
Low levels of productivity High levels of productivity
and market integration and market integration
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6. Why food maters

Good nutrition is the foundation for human health and wding, physical and cognitive
development, and economic productivity. Nutritional status is a critical indicator of overall human
and economic development, and good nutritional status i®ssential social benefit in its own right.

As an input to social and economic development, good nutrition is the key to breaking
intergenerational cycles of poverty, because good maternal nutrition produces healthier children,
who grow into healthier adut. Good nutrition reduces disease and raises labour productivity and
incomes,and this includepeople working in agriculture.

Malnutrition, on the other hand, imposes high economic and social costs on countries at all income
levels. Global losses ik@omic productivity due to undeamnutrition and micronutrient deficiencies

have been estimated at more than 10% of lifetime earnings an@ % of global Gross Domestic
Product (GDP)¢ a global cost of US$1&2.1 trillion. At the same time obesity is associated with
lower labour productivity and higher medical costs arising from associatedcommmunicable
chronic diseases, such as diabetes and heart did&alsds estimated thathe cumulative output

loss due to norcommunicable diseases, for which overweight aesity are key risk factors, will

be US$47 trillion over the next twenty yeafsthis suggestii K & WYl f ydzZi NAGA2Y Q YI &
US$2.83.5 trillion, equivalent @ 45% of global GDP, or US$40D per person per year.
Investments in reducing thiurden will have high payoffs. Figure4 *"'shows the multiple burdens

of malnutrition, many of which overlap. The three types of malnutrition considered here
(designatel as A = child stunting, B = child micronutrient deficiencies and C = adult obesity) occur in
different combinations around the world. The figure also shows the very few countries in the world
that have no significant malnutrition problems in these catégs. It is therefore interesting to note

and understand more about: Why this is the case? Is the issue changing? And what can we learn
from the successes in these countrid3@ we have the right steps in place to change?

Across Europe there are many eties where obesity is a growing problem aimdthe UK 64% of
adults are overweight or obese (PHE 2814 Thsisa staggering increase from 29% in 1993, costing
an estimated £5 billion each year through addresdiyjge 2 diabetes, heart disease awdrtain
cancers, and the issues relating to ssdteem and mental health.

Most cases of obesity are caused by eating too much and moving too little. If you consume high
amounts of energy from your diet, but do not burn off the energy through exercisepagsical
activity, the surplus energg turned into fat. Over the past three months | have worn a FitBit, a
techno pedometer. On average | walk 4000 steps a day and burn off arounaddlé@es, including
maintenance. | should walkand exercisanore butl have all the adequate excuses as to why | do
not. However, while | may not quite reach the 9000 steps | should do a day, it is easy for me to set
personal targets of say 1000 more steps a day.

Like the fact besity does not just happen owadghtc it develops gradually from poor diet and

lifestyle choices neither do the solutios. It is important to develop approaches that are actsible

and are delivered in bitsized pieces;ni the shortterm delivering reformulated foaslthat offer

WK (K 08 &A08HEGKQ 68y STA( &thdroagh Ang thaughfuksiuctare. ©1 R N2 LJ

In the longer term it is finding the answers to questions suchadmst works in a plant to deliver
better nutrition? How do we account for the interactions in the plant? And then those interactions
when a plant is cooked, eaten raw, etc. even before the gut macganisms have had their go!

We know that unhealthy faxd choices include:
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{ eating processed or fast foddgh in fat, epecially saturated and trar&its

f not eating fruit, vegetables and unrefined carbohydrates, such as wholemeal bread
and brown rice

{ drinking too much alcoha] alcohol contains a lot afalories, and heavy drinkers are
often overweight

1 eating out a lotg you may have a starter or dessert in a restaurant, and the food can
be higher in fat and sugar

{1 eating larger portions than you needyou may be encouraged to eat too much if
your friendsor relatives are also eating large portionthdeed work at Wageningen
University has shown that people tend to eat more when eating together.

1 comfort eatingg if you feel depressed or have low seteem, you may comfort eat
to make yourself feel bette

We need to work out ways to improve our nutrition and gain more understanding about those
countries where malnutrition is not such as problem as defined by Weston Price back in the 1930s
and as set out in the figurghown on the next page

See Figurd on next page
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Category A: Child stunting

Africa: Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon,
Central African Republic, Chad, Comaoros, Congo, Demacratic Republic

of the Conge, Cote dilvoire, Djibouti, Equatorial Guinea, Eritrea, Ethiopia,
Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia,
Madagascar, Malawi, Mali, Mauritania, Mozambique, Namibia, Miger,
Migeria, Rwanda, a0 Tome and Prindipe, Senegal, Sierra Leone, Somalia,
Sudan, * Togo, United Republic of Tanzania, Uganda, Zambia, Zimbabwe

Asia: Afghanistan, Bangladesh, Bhutan, Cambodia, India, Indonesia,
Demaocratic People's Republic of Korea, Lao People’s Democratic Republic,
Maldives, Mongaolia, Myanmar, Mepal, Pakistan, Papua New Guinea,
Philippines, Tajikistan, Turkmenistan, Timor-Leste, Viet Nam, Yemen

Latin America and the Caribbean: Bolivia (Plurinational State of), Haiti,
Honduras

Africa: Eqypt, Libya, South Africa, Swaziland
Asiaz Armenia, Azerbaijan, Iraq, Syrian Arab
Republic

2

Fgure4 : The multiple burdens of malnutritiorCfoppenstedt et al 20}3

Africa: Algeria, Moroooo

Asia: Brunei Darussalam, China, Kyrgyzstan, Malaysia,
Sri Lanka, Thailand, Uzbekistan

Europe: Estonia, Romania

Latim America and the Caribbean: Erazil, Colombia,
Guyana, Paraguay, Peru

Africa: Tunisia
Asia: Georgia, Iran (llamic Rep. of), lordan,
Eazakhstan, Kuwait, Lebanon, Oman, Saudi Arabia,

Turkey, United Arab Emirates

Europe: Belarus, Bosnia and Herzegovina, Bulgaria,
Croatia, Latwia, Lithuania, The former Yugoslav Republic
of Macedonia, Montenegro, Poland, Republic of
boldova, Russian Federation, Serbia, Slovakia, Ukraine
Latin America and the Caribbean: Argentina, Chile,
Costa Rica, Cuba, Dominica, Dominican Repulblic,
Jamaica, Mexico, Pamama, Suriname, Trinidad and
Tobago, Uruguay, Venezuela (Bolivarian Rep. of)

Dceania: Samoa, Tuvalu

Europe: Albania

Latin America and the Caribbean: Belize, Ecuador,
El Salvador, Guatemala

Oceania: Mauru, Solomon klands, Vanuatu

Asiaz Cyprus, Israel

Europe: Andoera, Crech Republic, Germany, Humgary, leeland, Ireland, Portugal, Lusembourg, Malta, Slovenia, Spain, United Kingdom
Northern America: Canada, United States of America

Oceania: Australia, Mew Zealand

Category C: Adult obesity

Africa: Mauritius
Asia: Japan, Republic of Korea, Singapore
Europe: Austria, Belgium, Denmark, Finland, France, Greece, Italy, Netherlands, Norway, Sweden, Switzerland

Category D: No malnutrition problem of public health significance

Malnutrition category:
Stunting and micronutrient deficiencies (AB) Stunting, micronutrient deficiencies and obesity (ABC)
Obesity {C)

Mo malnutrition problem (D)

Micronutrient deficiencies (B)

Micronutrient deficiencies and obesity (BQ)

Aside frommanaging diets effectively a key part is also being mindful of micronutrient intakeg

as the amounts required aréhe consequences of their absence are severhis has been a major
point for the discussions | was involved in. Billions of pounds are put into developing supplements
and vitamins and it is clear that taking too many of specific vitamins and nutrieants be
devastating. Table 2overleafillustrates those micronutrients that arenissue among some of the

UK public
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Low intake

Low status

Vitamin A

Iron

Riboflavin

Riboflavin

Iron

Vitamin D

Calcium

Magnesium

Potassium

Zinc

Selenium

Iron

Table 2 National Diet and Nutrition Survey, Rolling Programme

Years 1, 2 and 3, 20@®011.(BNF 2018

Unhealthy eating habits tend to run in families, as you learn bad eating habits from your parents. In
the UK the diversity of our diets has reduad@matically¢ there are some 10 meals that form the
G KAOK AyOf dz
suggests children as young as six are eating convenfendeon a regular basidalf of the6 - 8 -
yearolds polled said their parents fed them takeaway or microwave meals at least once a week.
And when asked which food they ate most regularly, the children answered crisps, chicken nuggets,
ice cream androzen pizza. Not only are theséen high in sugar and saturated fat but it does not
teach kids about the benefits of preparing meals from scratsimg the rawingredients Leading
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family tradition of eating a home&ooked meal in the evening. Many children are now completely

NEY2PSR FTNBY
for farmers to link up more with chefs.
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In my travels across Wean the range of foods, vegetables and fruits was immenSgeh diversity
leads to healthier lifestyles and economieAs | have said, bgz30 am | would have eaten at leas
vegetables. To put thistim context, specifically there are arour&¥0,000species of higher plants.
About 20,000 are edibleand about 7000 are used in agriculturdgut only 14 animal species
currently account for 90% of all livestock production amdlyd?0 crops dominat global cultivation

providingapproximately 90% of theietary energy Eightyper cent2 ¥

iKS

principally on four main crop speciesaize; wheat; potatoes and rice.
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The diversity in Taiwan was astounding; not only was there the sheer diversity of the diet but also
the work carried ou at the research centres there demonstrated the breadth of knowledge and
opportunities for improved nutrition at all levelsThe unique geographical features of Taiwaso

add to the richness of the indigenous amshdemic plant species there These plats serve as a
resourceful bank for biologically active phytochemicaBecause of Taiwan's unique geographical

location, climate, and terrain structure, plants have evolved to create a very high ratio of endemic

species on the islandthere are a totalof 4,077 species of native vascular plants in Taiwan and
among these species, up to 1,067 are unigue to Taiwan, making up 26.2%. The distribution density of
unique species tends to increase with altitudelhe ratio of unique species is proportional to
altitude, a fact that makes sense the light of plant dispersion and evolutionBy comparison a

NBOSY i
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Yet this diversity is increasinghot being reflected in the opportunity for healthTaiwan has a
higher rate of obesity than many other Asian countries, possibly becdugs&aiwanese are less

physically activeaccording toBureau of Health Promotion directgeneral Chiou Shii (
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http://www.express.co.uk/news/uk/413452/Mums-too-busy-to-cook-so-more-fast-food-is-on-the-menu
http://www.express.co.uk/news/uk/413452/Mums-too-busy-to-cook-so-more-fast-food-is-on-the-menu

| KAYlLZ gKAOK A& alflFNYV¥Ay3IE 0SSOl dzadfChiuatShe R0iz2 A a |
TaiwanEurope Health Dialogue in Taip&ihe obedy rate in Taiwan is 19%4in men and 16.%in

women, she said, far higher than in Singapore, Thailand and Malaysia, where the rates for males are
6.4% 4. Poand &borespectively.

G! f0K2dAK ¢l Agly RAR 06S034§SN KL efdbatdus obestpisione G KS
of the risk factors forno® 2 Y Y dzy A Ol 0 fsBe s&d53d30-08ASYAT é¢ F A gy | G FI 0

/| KA2dz &F AR SESNDA&S Aa ySSRSR (2 A%INBWhSesel KS LJ2
men and 79%f women are not physicallactive enough, meaning they taless than 30 minutes of

moderate exercise three times a week, she said.

Obesity isa growing problenin Asia and Oceaniandthe combination of people being overweight
and having poor dietssibecoming more of a concern among the poor than the rich, and resulting in
spiralling health costs to the governmenti mainland Chinahe estimated prevalence of diabetes
among a representative sample of Chinese adults was 11.6% and the prevalgnediabetes was
50.1%. Projections based on sample weighting suggest this may represent up to 113.9 million
Chinese adults with diabetes and 493.4 million with -gigbetes. These findings indicate the
importance of diabetes as a public health problenChind™.

The growing issue of
obesity in Asia

In Asia, like Northern Europdhe aggressive marketing of food has in recent years increased
O2yadzYLIXiA2y 27F a2 S adénSeNdfid nRtieSpdar foads, Righ hdsatuayed fetel &
and sugars, especially popular among youth worldwide. With reduced physical acfteitydue to
increased urbanation, this trend poses a major risk of suffering from NCEfective advocacy
campaignsare needed now for better balanced dieteecognisng the short falls and successes of
existing campaignsand building stronger bridgesght across the developed nations While
physical exercise is important it is the wealth of a nation and increasing food consumption that
predetermines an overweight country.atk of physical exercise does not lead to obeisitigs own

but obesity does reduce the ability to exercise.

And some of the key players needed are such as those people | met tiithiov Taiwan | visited

the World Vegetable Center (AVDRC), and | am very grateful to Dr Dyno Keating and all his staff who
were so welcoming and helpful.
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AVRDC
The World Vegetable Center

At the AVRDC they seek to overcome malnutrition and poverty and facilitate good health for both
the rural and urban poor by increasing the production, quality, consumption and profitability of
wholesane and nutritious vegetablesin particular this iy promoting crop diversity and better
balanced diets which should help to reduce obesignd associated health problemsalongside
good agricultural practices, opportunities for greater employment and effective-ipaxstest valie-
addition and marketing mechanisms.

The world’s largest public sector collection of tropical
vegetable germplasm

No. of acce:
No. of specic !
No. of count of origin 15

The staggering diversity of
accessions and plants specie
demonstrates the sheer
challenge and opportunity for us

An accessionis acollection of plant material from a
all to learn from the breeding parti(?glar' location. An' e}ccession is assigned a
progranmes  developed  at |dent|f|(?a_t|on number, V\‘/hlch‘s‘usu.ally precede_d py the
AVDRC and acesthe Asian abbrevation Pl (plant identification). A speciesis a
group of organisms that is capable of interbreeding to
produce fertile offspring. However, this biological test
of a species is not always available, so there is also a
morphological species concepbased on anatomical
similarities. A trait is an attribute or character of an
individual within a species for which heritable
differences can be defined.

countries where these dietare
working.

Here | looked at the questions
around the issue ol$ Feeding
the World without nourishing it
at the same time sensib®
There was extensive work
demonstrating themuch higher
rate of return accruing to
research in developing opportunity crops, investing more in vegetables and fruits to help abolish
malnutrition. Many highly rnutritious crops are undeutilised and since research consistently
shows that minerals and vitamins are better absorbed from fresh produce we need to learn more
from this work.
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Aside from the work on nutritionAVRDC also looks at economic benefits around the growing of
vegetables in developing countries and outreach programmes for farming systems, including
Integrated Pest & Farm Management and the developmertiosipital gardens in Rwanda, gardens

in schools ad gardensamong local communities. This includezkd kits for disaster relidbased
around small vegetable garden research and development, but with-Ergle uptake.

T {SSRa Yd#f GALXASR G ! +w5/ Qa NBIA2YyIlf 2FFAOSaA

1 An alternative production method fathese disaster relief seeds focuses on puplivate
partnerships; an example is the current relationship with E&gest Seed Indonesia

9 Storage of the seeds and seed kits can become an issue to respond quickly to disasters with
quality seed

ltwasinT A gy (KS NB Oeamheé Sajfthow évargdsirain® befdre me at nearly every
meal (and that does not mean eat a tube of smarties!) While | was lucky enough to attend several
banquets, and these really were a food orgy, | also indulged in quitecd street food. While there

are things thatin the Western diet we do not favour- céa, dog, snake, duck heads, etdhe vast
majority of the food was so fresh, ramgi from raw fish, pork, noodles andice to the widest
selection ever of vegetdes. | am now a dab hand at chopsticks, and carry a pair with me all the
time ¢ and the Asian countrieglo use spoons too! But what is clear is the messé#us plant
diversity is key in order to deliver a range of nutrients, vitamins, micronutriemntd &bre.

Eat a rainbow every day!
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Prof Susan JebH, the Professor of Diet and Population Health at Oxford Univerisity,nutrition
scientist focusing on how what we eat affects the risk of gaining weight or becoming obese and the
interventions that might be effective to help people lose weight or reduce the risk of obesited
diseases. Her findings demonstrate thatgeneral, body weight is a more important risk factor for
ill-health than differences in the nutritional composition of the diet.

She chairs the Food Network of the Department of

I St GKQa NBalLl yhkePablct Healtl® —2-S1f ax S MR
Responsibility Dedlas been developed. Thagms to
tap into the potential for businesses and othe
influential organisationin orderto make a significant
contribution to improving public health by helping u

Within the ResponsibilityDeal

businesses can commit to taking

to create tre right environment. The Responsibility action to:

58St SYo2RASa (GKS D2@S F2NJ |
more collaborative approach to tackling the _ o )

challenges caused by our lifestyle oites. This T provide calorie information on

includes food pledges that have been developed menus forfood and drinks when

support and enable consumers to control their calor
intake and choose a healthier diet. They incluc 1
improving the nutritional content of food, increasing
the availability and promotion of fadthier food
choices and providing consistent information t
consumers.

eating out

reduce salt in foods sold across

the retail and catering sector

1 remove artificial trans fats from
all foods

. L. L 1 support and enable customers
While the mesage is simple a balanced diet it is

. . to eat and drink fewer caldes
evident that short term hits, such as the

reformulation of processed foodsare needed.
Particular success has been around &olfeduction
in salt in foods in the UKFor Prof Jebb the next

through a range of actions
increase the consumpon of

fruit and vegetables

challenge is working with the processing industry 1
address the issue of fats and sugars which will not
so easy, as 30% less fat in digesbiscuits does not
necessarilymean less calogs. The clarity of Prof
WS060Qa YSawenas th embad héakhl-as
a value when we hy food. Reformulation of processed food is only a sticking plaster over the issue
and she states that it is a mukttaged approach, working with the large pessors such as PepsiCo
where the Chairman and CEO Indra Nooyi has driven their agenda to being more resptmstble,
focusesthe importance of food companiem beingmore responsible. It is evident that some of the
broader aspectssuch as respectingodd, more could have massive consequencesemgaging
people with food and changing habits.

Michelle Obama has been driving a huge campaign in America with garden growing and encouraging
children to eat moe fruit and vegetables, but witlittle on eating less sugar and biscuits. In America

the solution is often seen asdimg weightg but in realityit is about preventing weighgain, which is

more difficult. However, there is a lot of passion and enthusiasm behind what Michelle Olsama i

doing, and the Lets Mové¢ LILINB | OK (2 Sy O02dz2N} 38 SESNOA&S Aa SO
the First Lady making a guest appearaqt¢e&an see a storyline for EastEnders!

Prof. Jebb stresses that our bodies are very well designed totaia weidt, the gut hormonebrain
mechanism is strong and we require cogratcontrol to avoid overeatingye havelittle control
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biologyto stop us overeating. Losing weight has to be done individuallykeptigoing for ever.
Unless we change the food enviroent the weight goes back on. For her the dygortunities for
farmers are around biodiversity and understanding the different nutritional profiles of seminally
similar crops. We increasingly need to look deeper at the nutritional profile for crops &émel
interactions of different cropsetweeneach other.

Even the Eat Well Plate is being increasingly questioned; the challenge is the simple messages
targeted at a mass audienege increasinly not reaching out to everyondn fact in some instances
missing all intended audiences. We need more targeted messages that respond tmithe
differences surrounding each and evenye of us.

Recent workhas led to a reew of the 50% carbohydrates : @86% fat :15% protein tha was
historically used tademonstratethe importance of the right fatgnot saturated or trans fajsand
more protein which helps appetite control due to more satiety propertieand changed the
recommendationto 40% carbohydrates: 20% proteinith the right fats. In fact after looking at so
many diferent versions of the Eat Wellde | too was confused!

Carbohydrates
(33%)

The Eat Well Plate

More recently he US government lsascrapped the muctmaligned food pyramid icoand replaced
it with a fruit and vegetablerich plate, seeking a simpler way to show Americans hoeataight.
While itis seen as major improvement,hie new icon still falls short afiving people the nutrition
advice they need to choose the healthiest diets.

The new logoMyPlate,shows a circle divided into four brighityploured wedges. Vegetables and
fruits take up half the plate. Proteins and grains each get one quarter of the plate. Just off to the side
is a smaller blue circle for dairy products, looking a bit like a glassllobr a cup of yogurt. A fork

and placemat complete the place setting.

See the logo, MyPlate on next page.
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GLGQA AAYLES Sy2daK T Nd FoK ALddR NBhslle Olamaday fné N& G |y
announcement in Washington, D.C. on June 2, 2011, piognteat her] S (MOV&! child obesity
LINEGSY(iA2y AYAGAFGAGS GAft 08 LI NI KeiFcartlea®2 2 NRA y
how to use this tool now and they can use it for bt of their live® ¢

Without a doubt Michelle Obama has a lot of drive and has won over Warner Brothers to freely
allow the use of the Sesame Street characters on fresh fruit and vegetables to appeal to young
children. At lasthere isa campaign that &ively promotes produce that comes directly from the
farm, has not been processed, is fresh and good for you!

The challenggthough, is that this is set against a reality of houses and flats with no kitchens, due to
microwave dinners and thimcreasing numbeof children eating with their fingers as opposed to a
knife and fork. Processedoods are increasingly blamed:he modern diet is deficient in hundreds

of important plantderived immunitybuilding compounds, which makes us highly vulnerable to
viruses, infections and disease. It is the micronutrients in certain foods that have the most profound
effects on immunity and which most
peopleare sorely lackingA combination
of these compounds is far more effective
than any single agent. nlother words,
although a fresh red pepper may be ric
in vitamin C, itis the other smaller HOW TO CONSTRUCT Meat sweets, cheese

compounds it contains that work with YOURDAILYDIET @ RARELY
vitamin Cthat increase its healtigiving e s P9 K] v ey e
properties. This explains why fresh fruit 10-40% = : i
and vegetables are more effective than — g o potatens
simple highdose vitamin C tablet. 10-40%

. Beany/
Vegetables' & a. Sod ) legumes
. L Haltraw and m ) )-4
American Doctor and nutritionist Dr Joe 30.60% ~ o)
Fuhrman has designed a variation on th ®
Ea Well Plate(as shown in Fig)&" It . P ‘}‘*

boils back down to the straigfdrward

wisdom of Michael Pollag Eat Food, Not
much and Mainly Vegetables.

e e ]

Figire 4 : How to construct your daily
diet
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http://www.letsmove.gov/

Since childhood obesity can be a strong indicator of weiglatted healthproblems in later life,

demonstrated by the fact that learned unhealthy lifestyle choices continue into adulthood, getting

everyone involved in finding solutions is critical in order to deliver chaMyerk led by France, the
Epode projecthas demonstraed sucess. It is very much a botteap project that engages the
whole community and has some key succesSeeCase Studyne:Preventing Childhood Obesity:

the EPODB®ethodology. Page 2B

In the UK another effective study has been the Early Bird project in Plymouth wleergort of 300
children hasheen studied over 11 year®rof. Terry Wilkinsfather of someone | met ouniTaiwan,
(what a small world!), working on a similar process as Wésgeningen Universityand their

observation work at the Restaurant of the Futuiwé.e. WR2 Yy Qi | & {tle wikli2hafheen(i St f Q

ground breaking and observes without intervention.

Key findings from the Early Bird are key observations that we need to take heed of in building a

successful framework for reducing the number of deaths aasediwith NCDs. They include:

f Obese childrerg parents unaware and unconcerned. 2 Rl @ Q& LJ NBy i a

little impact unless educated to recognite problem.

"NB 20
OKA f RNEB y-®arents & ke partners in the drive to halt obesity, but will have

1 / KAt RNByQa FOGAGAGe y2i RSO ScG2ehspses amasporsy GA NB

centres do not influence the physical activity of childlerh { S Y2 aid GKAy3a
FOGA@GAGeE fSPSt &aSSyYa eiefare siréhghHtaiénided agaidst chiakgs.

1 Social inequalities no longer a major factor in

obesity. All children today are at risk, regardless

family income or postcodeTargeting by SES unlikely t People who are obese are
be effective. at increased risk of related
condtions, swch as
cardiovascular disease
(two to three fold higher),

diabetes and hypertension
calorie reduction, rather than physicattivity, appears (greater than threefold

i Obesity leads to inactivity, rather tha the other way
round. Timelag analysis from one year to the nex
suggests obesity comes firstQucially important -

to be the key to weight reduction. higher) and some cancers.

1 Healthy weight for life? Start at birth. Most excess
weight is gained before the child ever starts schoo

School initiatives are probably too late. Mums should

0A2f
0 NI A

be encouraged not to oveieed low birth weight babies, who are most at risk of later weight
gain.

Average prepubertal child no heaviethan 25 years agoTherise in obesity is confined to

a small group of children who are behaving differently from the majority who have not
changed in a generationOnly at puberty does the whole childhood population get involved.
There may be no gemnal childhood obesity epidemic before puberty

Taller children are fatterChildren who gain excess weight are taller and more insulin
resistant than their shorter peersTaller does not always mean healthier.
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1 Obese parents, in particular those of the sargender, key to childhood obesityDaughters
of obese mothers are 10 times more likely to be obese than the daughters of normal weight
mothers, and the sons of obese fathers six timdsmay be more effective to target the
obese parent than the obese itith

9 Girls at greater risk of type 2 diabetes than boy@irls are intrinsically more insulin resistant
than boys, which could explain why more girls get type 2 diabetes in childh®carce
resources might be better targeted at girls.

9 Health risks of chidhood obesity unrelated to parentsAlthough a child's height and weight
are related to their parents', the health risks for obese children are much the same, whether
or not the parent is obeseThe diabetic risk for obese children derives exclusiveln fitheir
own weight gain, and is thus potentially avoidable.

1 Type 1 and Type 2 diabetes essentially the same disorder of insulin resistance, differing
only in tempo. Keeping weight down should help prevent, or at least delay ottwet of
both type 1 andype 2 diabetes.

If obesity underpins insulin resistance, three questions eméhjs, When and Why?2Which
children develop obesity, when does it start, and why do some, but not others?

A further study is the successful North Kar&raject inFinland CaseStudy Two: The North Karelia
Project. Page 27

From these studies the real driver for change is the involvement of 1stakieholder groups
adopting an integrated approach to tackling disease prevention. What is currently missing in many
of these stidies and projects ithe involvement of the farmers. This jshowever, recognised in

many of the global projects such as Harvest Plus, where addressing malnutrition is a key issue.
Ultimately it is about behaviowal changeand the strong communitybased approaches of the
Epode and Karelia Projecthat make the issue personal and not isolating and create a culture for
hope and change.

It demonstrates the importance of\/Elinessas opposed tdllnessc wellness works best through
community approachesc W2 9 Q y-2aiid fa#min@ Heeds to be part of building the right
environment for everyone to eat the right foods and grow opportunities for the market, diversity
and communication.

Case StudyOne: Preventing Childhood Obesity: the
EPODMBethodology

The EPODE (EnsemblSBISy 2y & f QhoSa \\y

(Together B Q& t NBOSY (i [ dévelbpRd d

in several European countries since 2004, is a large s ep O e
communitybased intervention aim& at preventing

childhood obesity by involving local stakeholders in
sustainable way. The 4 pillars of EPODE are: polit
commitment, public and private partnerships

community based actions and evaluation. The work has
shown promising results in premting childhood obesity
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in France and Belgium and reduced the socioeconomic gap in obesity prevalence in France. It
provides a valuable model that may be applicable to other lifestyle related diseases.

EPODE Methodology

The EPODE model is based on ithelvement of the community for the communityat the very
KSIENI 2F GKS :ahe @arf Bi3 4 I6ngedrm pyofranfa&and involvesmethodology

that integrates the family daily life and its constri@nlt is apositive, concrete and step-by-step
learning process on food and physical activity. EPODBbé&haviourcentred approach, with an
educational philosophy prompting fun and netigmatisition of any food and behaviours. A
national coordination teamusing social marketing and orgaatsonal techniques trains and coaches

a local project managemominated by themayor (or other local leader able to champion the
progranme) to mobili® local stakeholders. Dedicated tools and roadmaps are prepared by the
National Coordination team and delivered the project manager who will disseminate the
communication tools for each stakeholder. The national coordination team gathers several skills,
from strong social maeting skills to network orgarisi A 2y (GSOKyYyAljdzSaz & NI |
techniques, geneal public communication and press relations serving public health issues. The
national coordination team operates under the supervision @benmittee of independent expert
specialistsand in collaboration with professionals in the fields of educationgcipsipgy, sociology,
sports and nutrition school catering, community life, etd@his methodology enables the entire
community (teachers, school catering, health professionals, parents, médiado empower and
contribute to create a healthy environment théacilitates social norms changes. The involvement
of local authorities is therefore a core component of the EPODE methodology, which aimdto

the progression of childhood obesity

EPODE results to date

Today 167 towns in FrancERODBrogramme),13 in Belgium\{IASANCProgramme), 32 in Spain
(THAOSalud Infantil Programa) and 5 in GreeBPAIDEIATROPBrogramme) are implementing the

EPODE methodology across Europe. Success to date is measured bysadrdgevolvement of
individuals within thecommunity and by the encouraging evolution of the BMI of children in the

French pilot cities. Sociological evaluations focusing on the perception of EPODE in families and local
stakeholders indicate particularly that the programme is seen as a commotivpaaction for the
O2YYdzyAlles | aKSFfOaKe fAFTSadetsSé LINPINFYYS |yR
support their educational role towards their children.

Case Studyrwo: The North Karelia Project:

After World War II, chronic diseases, dardscular diseases in particular, became a major publi
health problem in industrialesd countries. These diseases were perceived as diseases of affluence.
CA Yyt I y RKagelia P@je&lités been successful in preventing chronic diseases. In the 1960s,
CAYytlrYyR KFER GKS ¢2NI RQa KAIKSaA( MMillaaged théh wlS | (i K &
dying in great numbers. The rates were even higher in the east of tha&rgaythe highest figures

being in the Province of North Karelia. In 1971, representatives of the Province of North Karelia
signed a petition to national authorities appealing for urgent help to reduce the burden of
cardiovascular diseases in the arela. response to the petitionand in an attempt to prevent the

rising tide of chronic disease, Finnish authorities, with expert support anchéie of the World
Health Organgtion, launched the North Karel@roject PekkaRuskathe director general othe
National Public Health Institute, Helsinki, Finland, and presidéadt of the World Heart Federation

has been a driving force in making this change happen and many countries have learnt from the
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success of this project, which started off locally avaks then rolled out across regions and other
countries.

Table3: Mortality changes in North Karelia (per 1000) among men aged 35 to 64 years

19691971 | 2006 | Change
All causes 1509 572 -62%
All cardiovascular 855 182 -79%
Coronary heart diseas 672| 103 -85%
All cancers 271 96 -65%
Lung cancers 147 30 -80%

{AyOS GKS &aidlFNIL 2F GKS LINRP2SOG GKSNB Kla o0SSy
outset of theproject, almost all people used butter on their bread and in cooking. Nowadays, less

than 5% use butter on bread, and around 60% of households use mainly vegetable oil in cooking.
Overall salt intake has been greatly reduced. In the early 1970s, more #fiaof the men smoked,;

now only around 20% of men smoke every day. The overall average level of blood cholesterol in

North Karelia has dropped by over 20%. The impact of these changes on public health has been
dramatic (Table3). According to the latest atistics, the annual agstandardsed mortality rate for

coronary heart disease among workiage men in North Karelia in 2006 was 85% lower than during

the period between 1969 and 1971; nationally, the reduction was around 80%.

Furthermore, rates of stke and of tobacceelated cancers among men have greatly reduc@&tie
main aim was to transform the social and physical environmer@ommunity involvement entails
the participation of various sectors of society. Expeces from North Karelia emphasishe
important role played by primg healthcare, voluntary orgarasons, the food industry and
supermarkets, schools, and local media. Goodlamstanding of the community pluslose
collaboration with a rangefoorganisitions have been essential elememissuccess. Rather than a
number of vertical disease specific programmas,integrated approach targets the main common
behavioural risk factors for a range of chronic diseases.
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7. learning more

Throughout the last 12 months | have met with some of the most inspiring, enthusiastic and
intellectually challenging people. Everyone that | have met has given their thoughts freely and these
have developed the route and journey | have taken. Whilsivemotdocumentedall those stories

in this reportand Ihave had to cut out vast pieces of information, they have created the backbone
for this work and have influenced me sufficiently to explore this topic nwoire fact it sits neatly
alongside everytimg | do and believe in. Whether it is the enthusiasm of .PFish Lang and his
challenge of our systems and compulsion to chop fruit and vegetatnléxof Gordon Jameson (JIC)

and the sugar bomb apples (12% sugar in apples when | was a@dlb nowin many popular
varieties), Praf Tim Brocklehurst (IFR) and all the gut stories, the people | met at the FAO or
allGKSg ¢K2Yaz2y i WHYASQA CATOUSSY>S GKSNB gAff
heard and questioned.

7a. Rzzac as a prxy

So to focus within the timescale | return to the pizzal its base ingredients: whedgmatoes and
cheese (and there is a bit of poetic license as | have not gone for mozzarella, different wheat
varieties, etc.this is just a representative examplafd the opportunity for farmers to change the
basic nutrition content of these core ingredients.

7b. Wheat and ereals

Wheataccounts for about 20% of the calories consumed by the waplgfsilation Thetotal global
productionis about 606700 millon tonnes, of which about 500 million tonnes are utilised within the
country of origin andhe remainder igraded internationally. This trade has been facilitated by the
classification of grain samples into classes suitable for the major end(ligesimaking, noodles,
animal feed etc.), based mainly on the texture (hard vs soft) and on the content and quality of the
grain proteins. Historically this classification has been focused on technological quality attributes
but, with the significance ofvheat consumption and the growth of NGBise nutritional quality of
cereal, especially wheat, is increasingly recognised.

It is well know that vaole grain cereal products relate to the enhanced intake of micronutrients and
phytochemicals, and dietary fig®", reducing the risk of a range of conditions includingDCand
forms of cancer (summaes in Figire 5). In addition there is considerable interest in manipulating
the glycaemic responses to cereal foods by altering the proportion of resistant stairadprédients,

such as wheat flour, including approaches where the starch composition of the wheat grain itself is
manipulated. However, the market does not routinely analyse grain samples for bioactive
components that may enhance the health benefits afezds and we know little about the extent to
which the amounts and compositions of such components vary between grain sarplisshe
extent this isdetermined by the genotype, the environment and the production systétiowever

my discussions with breeasts, millers and merchants suggest that these market requirements could
change.

Added to this, there are somesignificant findings from the HEALTHGRAIN Project in the
understanding of wheat breeding and nutritipand work led by scientists from the Jothmes
Centre and Bristol University has led to the breakdown of the wheat genome. Bette
breakthrougts will provide opportunities to speed up breeding programmes to enhance production
andnutrition.
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Figureb : How the whole grain helps

Professor Peter Shewry at Rothamsted Research feels strongly about the benefits of eating whole
grain crops and has been involved in the HEALTHGRAIN Sthidystudy has provided the largest
database yet available on the content and composition of bio@et components in wheat
showing the presence of wide variation between samples with high heritability of some important
components, such as Arabinoxylan (AX) fibre (known to improve metabolic control in people with
Type |l diabetes) in white flouand tocols, sterols and alkylresorcinols in wholemeal. Furthermore,
the work has demonstrated that these components are not related to the age and origin of the lines,
or to the agronomic and functional properties. This means that it should be possibevebp new
wheat lines with high contents of bioactive components, combined with high yields and good
agronomic performance and processing qualifthis would providehe winwin we need to ensure

the featues that farmers currently need since thelatter are principally paid on yield come
together with the nutrient benefits needed to influence diet and develop the markaportantly, a
number of tools and technologies have also been developed wittALTHGRAINNcluding
biochemical and molecular markerspecific antibodies and (Near Infrared) NIR calibratiauséch

will further help speed up the whole process (seaifgd)
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