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Introduction: Where we are and how we got here

Food is a basic human need. With roughly liobilhumans suffering from over-nutrition and a im
number unable to find enough food to subsist, resmriously disagrees about the urgency of addigssi
world hunger. Hunger and malnutrition adverselgetffphysical and mental development, to the poiat t
one in six individuals do not get enough food tdhbalthy enough to lead a normally active life. gemn
and malnutrition are leading risks to health andl-iveing worldwide. Those who work to mitigate wabt|
scale hunger and malnutrition generally agree oredsions of hunger, its causes, and indeed on tiow t
measure and address it [1]. The cost of allevigtungger amounts to a levy on the rich of less t4mnof
their earnings. Implementing remedies takes onliigad and economic dimension that is as difficialt
resolve as hunger itself. Self-interest conflicttwhe good of the planet, and well-intended waoelalders
seem powerless to leverage the resources needeertiNdess steady progress is occurring, albetviel
the event horizon of most observers.

In the ensuing analysis, we will address caasel changes. We will: (1) assess where we ayielal
nutrition and how we got this point; (2) evaluateatvis working and what is not; and (3) frame a
perspective on what lies ahead. We confront misepinans regarding world hunger and assess
opportunities and challenges to eliminating it.tAs chapter unfolds, the reader might expect an
uncomfortable mix of optimism, indignation, and iatignce.

Global malnutrition is not new, but it was muwitil 1978 that a commission [2] identified theattnges
pivotal to the poor, namely: a) the magnitude of] &ends in, undernutritidnb) the relationship of
malnutrition to infectious diseases, and c) oriemfiood policy and agriculture to problems of teediest
What unfolded rocked the developed world. The gguvere, and remain, unimaginable. In 1970, a tifird
humankind — more than 1.4 billion people, wentéd hungry. Children were especially impacted —
undernutrition played a role in more than nine imnlichild deaths annually, two-thirds in their fiyear of
life [3].

Abruptly, the rich nations were convinced ttsimeone” must "do something". A decade of
international ferment led to an unprecedented matiional consensus — a roadmap framed as eighfispec
goals, the "Millennium Development Goals" (MDGs)tw21 quantifiable targets, and 60 time-lined
indicators [4]. (See Appendix A) The 2tentury thus began auspiciously as 189 nationsritied to
rectify a global crisis, and signed the MDG agreetm@/hat ensued is a cascade of previously
unimaginable initiatives that have had varying éegrof success — some spectacular, most steadg, and
few catastrophic. To understand these events, @@ teeknow how malnutrition affects people, who the
hungry are and how so many came to be in suchregtpoverty.

Malnutrition, health, and the poverty trap

Nutrition is the most immediately modifiabkecfor that affects individual and public healthcdye

concern in the science of nutrition is how to dedithe essentials of a healthy diet to a hungrydvor

! The FAO WHO/UNU definition of undernutrition is bizual calorie intake below the calorie expendittequired to
earn an income or otherwise gain access to resoautficient to maintain a body weight consisteithvealth and the activities
of daily life. There are problems with this, buhés utility in population studies.

2 The question ofauses of hunger was not raised at this stage, but wieretilirn to these.

3 Extreme poverty refers to the condition of "th@mst of the poor — not having the means to aff@sic human needs
such as clean water, nutrition, health care, ahgthéind shelter. This is also referred to as absglaverty or destitution. Relative
poverty is having fewer resources or less incoraa tithers within a society or country, or compacedorldwide averages.
Regression analysis shows that for a populationittesshold income for extreme poverty is equivateri)S$1.25 at 2005
international prices. The common reference valde2% PPP" is corrected for purchasing power arldtiof.
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Today, poverty is the major determinant of malriatn. Consequently, there is little debate thatronpg
nutrition contingent on development aid. This idegyendence of nutrition, economic development and
health is emphasized in Figure 1.

Figure 1: The" poverty trap”: roles of nutrition, health, and economics
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links — malnutrition, ill health, or economic
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access to agricultural & impairment, marginalization. Once started, it continues, even
food resources — susceptibility to
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malnutrition disease, early death — . . - .
inability to earn an intervention. When it occurs in a country, the eyof

Inceme poverty is called the "development trap”. A major
Economic purpose of development aid is to get countrieobut
marginalization .. .
s ingbility to the vicious cycle and onto the ladder of economic
Pf°vidfe f°_[ self or development and sustainable agriculture.
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Ironically, most of the hungry are farmerdysistence farmers on smallholdings in remote afdasy
depend for survival on what they scrape from arooperative earth. What they eat this month is tbkly
from last month's planting, or what they can foragghin several hours walk. A day's work still lesvthe
family hungry. In such inaccessible areas, thermipaid work as there is no one to employ thenengk
they have anything left over to sell, there is ne to buy the produce. If there is "spare timel§ ihvested
in fetching water or fuel (often animal dung) fofir@. Construction or repair of rudimentary shiedtes
preempted by foraging. In a settled community thvalebe a burial area where many small gravessatte
that one month's delay in the rainy season cam larideadly aftermath, or that medical care, dragéyst
aid were more than a day's walk away.

Learning the needs of hungry people need edlifficult. Field workers hear the plea: "Pleasenmore
anthropologists, no more needs-assessments. Loakarlf you can'see what we needask us. We will
tell you". And itis obvious, and it isot money. Active listening can help. At an Ottawa l6zlbHealth
someone said quietly: "We in Africa find that whehite people come, they have very small ears, ang v
large mouths. We would prefer it the other way uilaving large ears is a major asset in realifivag
the last thing the poorest need is money. It hastnimsic value — there is nowhere to spend itshops. A
trading post may be 30 miles away. The needs aoh more fundamental than money. The needs are for
water to drink and to use on the crops, qualitylsetertilizers, low technology tools, mosquitogjet
perinatal clinics, and dispensaries.

How nations become poor

As a prerequisite to becoming populated, virtuallycountries once had a sufficiency of food.
Hunger came later, almost entirely for reasonslateé to those affected. Analyses from the develppi
world often presume that countries fail becausgonfie fault of the inhabitants. In fact, statesftaila
multitude of reasons almost all external: armedlainbeing landlocked, uncertain rainfall and dgit,
being the recipient of international boycotts (eQuba, Zimbabwe), an initial scarcity of resour(zg.,
Lesotho), and appropriation of resources withomm@nsurate compensation [5,6]. Muhammad Yunus
likens the process to taking a seed from a tadl &med planting it in a small pot where it becom@oasai.

It is futile to examine the seed to learn why itdme poor. The causes come from outside, and the afy
poverty springs the trap. The poverty of a natian become embedded to where it will not be solved
simply by the removing the cause [7].

Most "poor” countries are not poor at all when oogsiders their natural resources, and could feed
all the inhabitants, were they afforded the meangalize their initial endowment [5]. As it isgtlcopper of
Chile or Katanga, or the oil of Nigeria disappeaith no sustained trickle-down to the poorest. Gudd
Coast of Africa now has no gold and its peoplerenee the richer. However, the matter does notthese;
the discovery of rich new resources in a poor agustusually followed byleepening poverty for the

page 2 of 16



populace [5]. The conclusion that a nation can berpoorer by finding resources may elicit skepticia
the wealthy nations, but it has considerable cay@m nations recently emerged from colonial staiiee

hungry of Africa remember the enthusiasm the gstfter their vanadium and chrome, and the settlers
remember the glitter in the eyes of the British whigey annexed the diamond fields of Kimberly ameht
declared war on the nascent Transvaal republic wb&hwas discovered.

Most developed countries experienced dramatic ingrents in health, nutrition, and GDP during
the decades after they emerged from colonial sf8{uBlations on a trade route or an important tana at
high risk of outside intervention. Thus, Afghanisseeems doomed to unending malnutrition simply from
being located astride an isthmus that providedralgib for silk, spices, commaodities, troops, refegeand
now pipelines between Asia, Europe, and the Middist. This location proved irresistible in turn to
Macedonians, Hindus, Greeks, Persians, Turks, Mo@ikhs, British, Russians, and now NATO [9].

The loss and alienation of the land and consrarya events on the road to poverty. Two exampish:
were historically a nutrient-rich food source fbetpoor, but ocean fish are increasingly beingeprigut of
reach. The destruction of the commons of the odeanhich the developing world contributed littie,a
nutritional catastrophe for them. The disappearafi@zean fish stocks as a food source is aggrd\ate
view in the developed world that farmed fish, Tlkswanption that it is better to eat "wild" salmongpu
further pressure on fish stocks, driving prices apito where they are inaccessible to poor ineicpoor
countries. Here again is an imposition, where dulgence of the wealthy hurts the developing wdrid.
developing countries fish farming is increasinglg\pding necessary protein to many. To them, atterimp
the rich nations to roll back fish farming seenmaaachronistic as earlier attempts to disrupt cedthehing.

People who never thought of land as a commpdit puzzled when demands of extractive industry
appropriation fence off a long term source of feodvater. The process of foreign land acquisitiaa h
increased dramatically. In the past five yearsgetiming countries have seen the purchase of 5 million
hectares of farmable land by foreign interestsilkoh dollars has flowed, and a report from two UN
bodie$ is titled "Land grab or development opportunityPhe Congo, Ethiopia, Mali, Ghana, Indonesia,
and other nations have sold potential farm lanaigigbusiness in the US, Norway Egypt, India, South
Africa, Saudi Arabia, and South Korea [10].

Multinational entities such as Goldman Sa&ws) Biofuels, Kellogg, Agri-Vie, and others have
participated, presumably in the search for prafith carbon credits and agrifuels providing an atlde
incentive [11]. Given recent swings in food pricgsyernments may merely be seeking stability by
securing alternative food sources. Whatever theesaglobal warming or conversion of food to fubk t
consequences to the poor are the same — the |tss1adble land. However, the developing nations are
accustomed to transactions on a tilted table [Mérket forces aren't just supply and demand. Tidddn
hand of the market can never operate without agmdigt ... McDonalds cannot flourish without
McDonnell Douglas" [13]. On a fair bargaining tabdegovernment selling land could exact conceséns
comparable value
Outmoded beliefs about hunger and poverty

It is no longer true that the poor nationsgeting poorer Differences in average incdrasveen
countries are diminishing. Most lower and middleame countries are already on the ladder of
development. The exceptions are about 30 fragifailing states, half of them south of the Sahdra,.
contrastwithin most countries rich or poor, the income gap betwesdh and poor is increasing. By
clouding our concept of poverty and its distribatithe misconception impairs our ability to mitigat
hunger. It is not true that most of the poor limAfrican countries with failing economies. Curilgn80%
of the poor do not live in Africa or in the poorestuntries. Most of the poor live in economies trat
growing impressively with increasing numbers of ltleapeople; i.e., India, China, and Bangladesh [5]

Conversely, poverty persists even in the gtleeuntries of the world. In America for exam@8% of
children will have had to rely on charity (foodsias) by the time they reach eighteen (among ethnic

! The term developing country is inconsistently ysed so we will use the imperfect World Bank diiim which
considers all low- and middle- income countrieSdes/eloping". In its most recent classificationuntries with GNI
per capita below US$11,905 in 2008 were considiréhis category.

%2 The Food and Agricultural Organization and thetnational Fund for Agricultural Development

3 Large-scale irrigation projects, leasing as opgdeesale of the land, or a first claim on the faodduced, for example
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minorities, the proportion is 80%) [14]. In Chimvehich met the first Millennium Development Goal
fourteen years ahead of the 2015 target date, stagkiities remain. The richest provinces in Clama
Macao, Hong Kong, and Shanghai with median anmealmes of USD$43202, $37691, $22,258, [15].
While widespread hunger is no longer a problemhmg&, average income in the poorest provincesasitab
one tenth that in the richer. In Canada, too, 70%uat children live in food insecure householddile in
the larger population 5.6% of households with aleitdare food insecure [16].

Conversely, there are no longer poor natianghich almoseveryone is emaciated. They too, contain
huge disparities in income, to the extent that f[emmis of overnutrition have become major public treal
problems. In these nations, obesity and diabetasasingly contribute to the burden of heart dise@s
the 250 million people with diabetes, 80% livedamwland middle-income countries, where 12-20% oftadu
in countries in Asia, the Middle East, and the Glagian are affected. By 2025, 80% of the new cafses o
diabetes will be in developing countries [17]. he$e countries, diabetes is diagnosed at a |aige sthere
it is less treatable, and access to treatmensgss (Bonsequently, the burden of diabetes, andoftet@
society, affect developing countries much more sgye

When comparing countries with widely differi@dpP, there is thus a surprisingly large overlap of
income range. This phenomenon is called converdeticgaeans that a person's nutritional status ngdo
correlates strongly with theliocation, but instead closely followndividual income regardless of country.
Many of the rich nations who give little to oversatevelopment aid also fail to provide food andthea
services to the poor inside their borders. The @uiaf the income disparity falls heavier within the
developing nations, where the GNP may allow orfigva dollars a person per year for health care.

What isworking and what is not
Aid asaway out of the poverty trap

Almost no nation has achieved economic sucsébsut substantial outside financial help. Thehast
nations in the world are in the European Union (Elpart because of the Marshall plan designed to
rebuild Europe after World War Il. There are, hoeethose who uncompromisingly object to aid of all
kinds. Overwhelmingly they cite two reasons: (1}la¢ aid given to date "has had no effect"; orgia)
"ends up in numbered bank accounts of corrupt igd Both assertions are wildly inconsistent with
reality. As indicated above, over years povéstgecreasing, and aid is at least partly responsible
Moreover, while bribery is repellent and spreadasrall nations, it is no more common among the poo
than among the rich [18]. For every corrupt perstio accepts a bribe there is a corrupt person \ifieoeol
one.

Ordinary Africans will applaud the edict tlzatl must reach those for whom it is intended. Wéen
dishonest official is bribed, the people sufferasviFirst, a valuable resource flows out of theurdry at a
fraction of its true worth. Then the proceeds @f thibe go out of the country via a foreign bankcamt.
President Obama addressed corruption in a 200g@ledsupport the MDGs: "Developing nations must
root out corruption ... opportunity cannot thrive wée.. business have to pay bribes". The implicatiat
western businesses doeced to offer bribes is disingenuous. As Dambisa Moge pointed out "Western
countries ... could begin by stopping the corruptimoney flowing back” through numbered bank accounts,
and track and prosecute those who offer bribegtamsk who receive them. In fact, the overwhelming
majority of countries, whether inside or outsideiéd, are rigorous in dealing with bribery, thefd fraud.
Of the 53 countries in Africa less than 10% rargngicantly lower than countries we habitually teadith
without accusing the leaders of corruption [16].ehty-four nations, mostly in Africa, have signedton
the "Extractive Industry Transparency Initiativelhich contains rules to eliminate covert dealshis t
important area of trade [19].

This is not to applaud all kinds of aid. Aidrges risks for both donor and recipient. Indesmitain
kinds of aid are not merely valueless — they arenhd; e.g., food aid originally conceived in th85Ds as a
way to dispose of U.S. food surpluses earmarketdaning. While bringing relief to famine stricken
recipients, it quickly diminished, and in some &adestroyed, local agricultural capacity. The obsio
solution is to give priority to purchasing food findarmers. This lowers cost of both grain and sinigp-

! The paradoxical termcbnvergence" means that countries are becoming more simil#r régard to GDP per capita.
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the aid dollar goes twice as far and preserved taacity. However, the solutions are usually undeed
by the agricultural and maritime lobbies in the dlooountries. They secured legislation that thel fowst
be purchased in, and shipped under, the flag af tbentry. Inadequate local food supplies suggasted
to emphasize agricultural aid. However, agricultard has drastically declined from 1980 to 2006x. F
example, Canada, U.S., and New Zealand have eachaded agricultural aid as a fraction of theialtatd
package by 20% to 4% [20].

Aid can also come with unacceptable stringscaed. A common requirement in World Bank loans is
that recipients must open their markets to prodaoctuding foods from the developed world. Most
developed nations subsidize farmers and so thedsfean flow, below production cost, into the remip
country, beggaring their farmers [12]. Meanwhiles tich countries, almost universally, close thearkets
to food products from the developing world. The tnasible critic of this kind of aid is again Danslai
Moyo [21]. She asks: "Why is Africa wasting its & the World Trade Organization, which will never
remove trade barriers. Instead Africa should fosserelationship with countries that are interdste
actually buying African produce”. "If Western matkelon't want to trade with Africa for reasons of
protecting their own markets, Africa should focus@hina and India" [22].

In most developed countries, the citizenryltenfavor more generous aid policies than their
governments. Surveys show that in most countriesple believe that the government provides more aid
than it really does. Sometimes governments seaestoit to smoke and mirrors to confuse voters. Desp
its name, the US Millennium Challenge Corporatias oals rather different than the MDGs, and bgsass
the UN, using political criteria to select recipinA common belief that "the USA gives more aidrth
anyone else" should also be questioned. Even imths recent absolute amounts, the EU gave ovdy $59
while the U.S. (with roughly the same populatioayg less than half that amount [23,24]. Moreover, a
major fraction of aid from the NATO states goes&ions that have strategic importance to NATOaath
than to the neediest.

Progresstoward the MDGs at the half way milestone

All eight MDGs have made steady progress. flibas that they have moved forward consistent with
funding, and funding was overestimated at the outde 15-year timescale of the MDGs was set by the
professed willingness of the 20 wealthiest natidegeloped nations to provide resources. They datlia
provide 1% of their gross domestic product (GDPJdwelopment aid, but agreed to ramp up to 0.7%. On
this basis, a 15-year timeline was agreed to. dretrent, five European nations have consistendyiged
the pledged 0.7% or more (Sweden 0.98%; Luxemb0w22%6; Norway 0.88%; Denmark 0.82%;
Netherlands 0.80%) and most of the others are gayiore half (0.35%). Nations outside the Developmen
Assistance Committee are stepping forward — Kuvegubrtedly gives 0.82% of its GDP, Saudi Arabia
0.4%. For the rest, well-intentioned heads of staee apparently unable to convince their parliaisien
senates to provide the funds pledged, and so treipes evaporated when the media turned theirtatten
elsewhere. Thus Greece, Italy, Japan, and theddeShaying 0.2% or less [21] because the vast sims
money promised "have brought no benefits", or thatmoney promised has turned out to be "excessive"

Steady progress, therefore does not meamtbgtess is on schedule. In fact only one goah(ary
education) is likely to be met by 2015. The firgtithary” goal, the mitigation of hunger, is onetthall be
delayed. We will examine that goal in some detmkause of its centrality, its successes and &silwuill
affect the progress of the other goals.

In part to assess progress to the first MOg@csic measures of hunger and poverty are trabked
numerous organizations including the World Bankgdrand Agriculture Organization of the United
Nations (FAO), U.S. Department of Agriculture (USPM®ECD, and others. It should be noted that the
organization assesses hunger by differing crif@®& The most prevalent measure is the World Bank'
USD$1.25 per day purchasing power parity (PRE9]. The major conclusion from all data sourcethiat
more people are fed every year than ever befotl,the number doubling since 1980 and increasing by

! The figure of $1.25 represents original World b&hkS1, adjusted for inflation to 2005, correctedmtoy by country
for "Purchasing Power Parity", and further adjustétthin a country for urban and rural lifestyledleeting the sources and costs
of food, shelter, and other necessities of life.rM/8ank changed this yardstick in 2008 and havteupdated their earlier tables
since then, consequently the data do not yet tethececonomic problems of 2008.

page 5 of 16



32% since 1990. This means that despite populgtiowth, the world's, agricultural productivity ha®re
than kept pace.
Fig 2 Extreme poverty and hunger (World Bank)
Figure 2, shows the percentage of people b&he5

% of World population PPP per day based on World Bank data [27].
\ less than $1.25 PPP  Note that, between 1980 and 2005, the percentage of
50 people in poverty decreased at an overall averbge o
\ about 1.25% per year. With the exception of the few
45 failing states, measures of health, such as imfemtality
\’\ and life expectancy, also improved [28].
40 A caveat; the world data conceal discreparmmesng
countries, and most of the overall improvemenectf
\ progress in the large population economies in &agt
35 South Asia. In Latin America, improvements are $mal
\ While Africa as a whole is improving, the Sahahd
30 war-torn nations inside and outside Africa, are thyos
\ deteriorating [29]. Afghanistan remains one of the
25 . . poorest countries. Haiti, too, is a example ofiknig
state . Long the poorest nation in its regionedsnomy
1980 1990 2000

has deteriorated steadily for fifty years, and withhelp
there is little hope for escape

The 2008 world recession has impacted globaghr and this has elicited outrage from thosectdte
The increased loss of life is immense, unnecesaan/deplorable. The response of the rich has been
inadequate, failing even to protect the hungrydaegheir own borders. The developed nations coeclud
that, again, they are bearing the major conseqsersfoevents caused by irresponsible planning eleesvh
Catastrophic fears that the level of hunger willererecover are, however, unhelpful and unwarrar®sd
current data and projections, the current recessilbhave an impact similar to those in 1986 af®a
(Figure 2). GDP (inflation adjusted) dropped by?2.Bom 2008 to 2009 in sub-Saharan Africa (exclgdin
South Africa). Projecting the data beyond the reioes a minor recovery begins in 2010, and GDP will
overtake pre-recession levels in 2012 [30]. Thgragate for sub-Sahara likely reflects worldwider&s,
since they agree with FAO historical data that semms typically lead to a one or two year downtwrith
4 to 6 years required to overtake pre-recessiogidelthough the setback will be temporary, itlwibt be
without cost. Many lives will be lost.

The increasing population of some developmgntries certainly steepens the path to achievieg t
MDGs, but this was factored into the timeline. Therundoubtedly a limit to the world's agriculiura
capacity, but it probably will not be reached ie tiext 15-20 years. Nevertheless, Malthus cannot be
ignored indefinitely. Unless the world moves to tom population growth, limits to food and other
resources are likely to be reached this century.

Looking at the larger picture, the regionaidaarify our priorities so that aid can be foaisa a
shrinking population, in defined areas. The incregaaumber and wealth of the rich means that argive
fraction of their income has a greater impact ygayear. Steady progress, even if slow, meansiaksig
problem and greater assurance of continuing or agealerating progress.

Successes and hopeful signsfor MDG early in the century

An inventory of successes in the MDGs is @aldé on the Bill and Malinda Gates Foundation "hgyi
Proof Project” web page in the form of a serieprofyress sheets. An overall "Successes in Globalthie
summarizes eight detailed reports covering progmsards: immunization, maternal newborn child treal
nutrition, and against malaria, HIV/AIDS, tubercsil polio, and neglected tropical diseases [3&}dad
these progress sheets, the site offers videoso gfadieries, and interactive graphics. Comprehensiv

! Defined here as Burkina Faso, Chad, The GambimeawBissau, Mali, Mauritania, Niger, Senegal, Suda
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readable, and up-to-date, each category contasigygresources to inform, but also useful as ads
presentations community meetings, conferencesclkasdroom or web based courses.

Looking beyond the current recession, the remolb hungry and the percentage of hungry are
decreasing. Detractors emphasize that populationtgrslows the rate of decrease in the percentage o
hungry. Again, by all measures, the number of pefgd each year continues to increase significaAtly
cautious projection toward the future should asstiratthe nations that are currently failing to trideir
aid commitments will continue to do so, and thatnlations that are steadfast will continue to pdydor
better. On this basis, the MDG should be met iy&#rs instead of 15, except that we must add ayear
delay from the current recession. Conservativelywvald contend that world hunger will diminish talh
of its 1990 levels by the mid 2030s, and beginisagbear around mid-century. In the new millenntam
above challenges will continue, but there is addal hope in formidable new enterprises that ate no
dependent on the vagaries of government funding.titne to examine some of these.

Beyond the MDGs

Among several collections of goals for eliming global nutrition disparities, the MDGs are smlered
by many to be the most compelling. They acknowleitigenseparability of health, nutrition, and
development, and emphasize poverty as an undenmgaahanism impeding progress. They remain the best
available path for the elimination of hunger. Howr\at the international level there are key innioves
that are synergistic with the MDGs. Three will becdssed here: (1) the Millennium Village Proje¢®;
the Grameen enterprises and "microcredit”; and)nprecedented outpouring of philanthropy in the
form of, and beyond the flagship Bill and Melindat€&s Foundation.

While we are applauding these, it will be intpat to remember that the MDGs remain by far tlostm
important determinant in mitigating hunger and diishing nationwide health inequities, because eii th
sheer size. With Overseas Development Assistanaienaist $200b in 2008, the collective capacityhef t
world's governments dwarfs the collective resounfesharitable contributions of even the most geunsr
of humans. Most large philanthropic donations amgoanced as lump sums that will be given and
amortized over decades.

TheMillennium Village Project (MVP)

This astonishing initiative reflects the eneand infectious optimism of one man, Jeffrey Saghs
renowned economist, with achievements for the WBHdk, he came to see the limitations of free
enterprise aid in dealing with the problems of pleerest of the poor. The Millennium Villages are thcal
expression of the global strategy of the MDGs. Vaicthe unreliability of government sources, furgli
for each village is committed in advance from UN @amnivate sources, often including a universityd ane
or more non-governmental organizations (NGOs). Bditlennium Village is selected for its suitabilifgr
a five-year partnership in a development team.\iillage, the MDGs are implemented in a 5-yearteps
sequence, with specific amounts of funding yeaydsr. Minimum standards for each village are spatif
and including, for example, a clinic cum dispensann first aid station in the village or reachaibl@ one-
day round trip walk.

By the end of 2008, the MVP had been operdonglmost four years. During this time, over 41iij)
people in 14 sites in ten countries had been seBaethe end of 2009, there were 80 Millennium &gés,
each with 5,000 inhabitants. Over half the fa@$thave three nurses and a clinical officer (nurse
practitioner or physician) on staff. A nurse or mifg provides four prenatal visits to expectant neos.
The clinics, in turn, have collaborating districtsipitals within reach of ambulances (4-wheel, notcle,
or pedal-powered). By the end of 2008, 51 cliniesewoperating, serving 300,000 outpatients. On&lcou
make an argument that the rapid success of thisiregrincluding the level of support that they have
received from donors, and the recipient countr@apensates for the disappointing pace of the govent
supported MDGs.

The long-term vision is for each Millenniumliige to seed itself, spawning a dozen in the sungong
villages. For example, the government of Mali preed a plan to scale up the MVP approach to 16& of
most vulnerable communities covering approximatety million people. Based on its experience, the
government of Nigeria is proposing a national MD@ls-up effort in 111 local government
administrations, reaching approximately 20 millmeople. In Uganda, the Ministry of Health has egpeel
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strong interest in scaling up across the countynidwife program launched in the Millennium Villagite
of Ruhiira.

The Millennium Village Project is being supteat by a joint taskforce including the Earth Inggt
FAO, Millennium Promise, the MDG Center for Eastlaentral Africa, UNCDF, UNDP, UNICEF, and
UNV. Oversight of the work of the Millennium Vill&g is by a Scientific Council composed of the UN
Millennium Project and The Earth Institute at CohuanUniversity, both of which are headed by thér@gf
Sachs. Millennium Promise, co-founded by Sachsthagbhilanthropist Ray Chambers is a supporting
NGO. In September 2006, the financier and philamist George Soros pledged $50 million to Millermiu
Promise to fund 33 Millennium Villages. The 2008 MYeport makes breathtaking, heart-warming reading
[32].

Microcredit and the Grameen family of social enterprises

If the MDG programs have been slower thanipted, the Grameen programs expanded at amazing
speed. They germinated from a $79 gesture in d siflage in Bangladesh by which Muhammad Yunus
accidentally initiated a tiny program of microloaf#is start led in a few years to a multi-billidallar
enterprise spanning 37 countries. It's succesgjhtdhe 2006 Nobel Peace Prize which was accepted b
Yunus on behalf of the seven million co-owners (baers) of the Grameen Bank, nine of whom came
with him to Oslo to receive the prize [33]. ThestriYunus inspires has opened door after door, hiagc
into a labyrinth of associations. Worldwide the @en Family of Social Enterprises sets the stanidard
NGOs in its impact on the poor and in public suppdiany new ventures have emulated the theme of
borrowing from the rich to lend to the poor. Segvavariety of projects, they have in common seeahs
with a business plan that become self-sustaining.

The Grameen Community Development Bank isniwo-loan segment of the family, and it is now
dwarfed by increasing number of Grameen Family 8dusinesses. The Grameen initiatives comprise
some 14 mammoth enterprises crafted specificalbeteefit the poor. Their mandates include: (1) risk
capital for small to medium business; (2) the latgelephone company in Bangladesh; (3) soft and
hardware networking; (4) village aquaculture & ga(®) renewable energy in remote regions; (6)
educational loans for literacy & technology, (7}nitious food at near cost, (8) poverty alleviation the
working poor (9) the Grameen Trust which existsded social enterprises worldwide — in 37 countoes
date [34,35]. Almost half are for-profit enterpgg@at invest their profits in growth and proviteit
services at cost. Each will, in the end, be ownethb poor.

In Bangladesh villages, the Grameen Danon@d@ation sells a yogurt called Shakti Doi "power
yogurt". At a competitive 5¢c per 100ml an it sellsll. Being sweeter and richer than most local ytsit
appeals to children, while it provides protein amdronutrient requirements. The enterprise start&006
when Danone, a giant dairy company, approached ¥.unithin an hour, they had reached a $1 million
agreement to manufacture and distribute fortifiaslydproducts in Bangladesh. Profits would not be
returned to those providing the funding. Insteay/tvould be reinvested "to bring health throughdftm
the people of Bangladesh".

Typically a “Grameen lady”, funded initiallyla Grameen loan, works a four hour shift dailgéd 100
or more cups of yogurt to wholesale or retail costes. Local farmers with perhaps seven cows each
provide milk to the factory. Several hundred farghand distribution jobs are created locally by each
factory. The enterprise began in 2005 with a haakisin which the Danone corporation agreed to taiild
yogurt factory in Bangladesh from which it wouldveetake a profit. In 2007, Grameen-Danone launeéhed
mutual fund to raise $135 million (paying an intmate of 3% to 4%) to finance a second facility t
generate 3,000 tons of dairy products annually. duseness plan calls for 9 more factories and atbeial
businesses to fight malnutrition and poverty. Tinadiers will eventually recoup their initial capjtblut not
any additional monies. The stock exchange dhD&c 2009 approved the second Grameen Bank Mutual
fund, the largest mutual fund the Dhaka stock emghdas ever approved.

There is some protest from those who belibaé the poor are hard-pressed enough in seekiageshl
employment and that it is asking too much to sefrtlon a path to entrepreneurship for which they may
have neither the risk-tolerance nor the aptitudbe@® point out that the poor are already entresarenfor
whom meeting the day's needs is a challenge. &fitarstance for the very poor, Grameen has feature
applicable to very poor communities, including Iedo beggars with no payback date. Some criticg hol
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that it should be possible to invest money for bt a reduced profit with the balance goingharity.
The Grameen model, however, seeks to avoid theetthyje-of-the-wedge where an increased profit is
greeted with applause plus an inflow of donatiohdevsetbacks receive hints of a transfer of funds
elsewhere. Overall, many believe that microcredldn idea whose time has come. It has had a visible
impact on the economy of Bangladesh. As of 200&; fieillion poor have been helped and 1,000,000
microloans have been generated with almost no efd8ee the Grameen Foundation Report. [36])
An unprecedented outpouring of philanthropy

In terms of overseas development aid, indi@idwntributions are usually dwarfed by the sunas th
governments provide. However, in recent years thassbeen a cascade of extremely large donations fr
the super-rich. Forbes Magazine identifies fourtefetme world's 793 billionaires who have each give
away more than a billion dollars, "the Kings of Bhthropy". Some are young and accompany the domati
with a passionate idealism to invest in a caus@s€guently, the funds are rigorously monitored. Sthmat
rival the income of many small nations, and inijiabtained from the public, are channeled withouiblic
accountability. Some of the goals may seem idiostig; but it is churlish to complain about such
overflowing generosity. At the same time, philaofby is rightly held to high standards, and thoséngj
away large sums may have to go to extremes toayetsh criticism [37]. The Forbes survey covers only
individuals foundations, not families or institut® and so it does not include many worthwhile ithar
foundations such as the Ford Foundation, the Retikefrund, the Clinton and the Carter Foundatitms,
name a few. The Foundation Center lists the UScesuwf funding by asset size [38].

Among the philanthropies that relate to gldieslth, nutrition, and development The Bill andlikiga
Gates Foundation is not only the largest, but tbetimfluential, having received the confidencableast
two other billionaire-philanthropists Warren Bufatd George Soros. Consequently it deserves special
attention. To those engaged with global health,thdreacademics seeking to mitigate inequitieshosée
experiencing inequities the priorities of the Gdtesindation are important. A major priority is laidt in a
webcast: "Living Proof: Why we are Impatient Optstsi' and its accompanying website [39].The
foundations sees great urgency in ensuring a agediand expanded commitment of his government to
overseas development assistance, including the MDi@smagnitude of the US contribution is crucial.
Given the track record, budgetary deficits and ceting demands for funding global warming, it shomd
be taken for granted. The webcast suggests theriamue of public support for aid, and the assodiate
website provides a kaleidoscope of resources thiatagcess to provides accurate, well organized
information regarding the myriad successes to [diite

The 2010 priorities for the Foundation ardinatl in the Annual Letter from Bill Gates [41]. &
include innovations in agricultural techniques, meto improve seed quality including transgeniasege
sequencing of plants, and marker-assisted breedllag.the need to improve access to markets. Tisere
stress on the importance of involving farmers ile&®n of capacity-building tools that fit locaéeds. On
the educational front, there is a need to stremgthe quality of teaching, the use of new toolsducation,
including of web-based education and the developmiequality products. Accreditation services,
improved access and quality control measuring tfmwlslassroom and web-based resources. The
commitment to immunization, micronutrients, and quos nets continues.

There are many examples of synergism betweeMDGs, the Millennium Villages, Microcredit. Thus
the Gates Foundation is supporting both thesativéis. The foundation provides general funding for
Millennium Village Projects. It also supports midinancing with $38m in grants to make financiabl®
more available in the developing world. In additiarfeasibility study is positive about scalingrajero-
lending schemes for water and sanitation projectsrarket estimated at $12 billion over the néxydars
[42].

Wher e arewe headed in the second decade of the 21% century
Malnutrition: problems, and what is making a difference

Six million children die unnecessarily eachry€ave million of them die fronprotein-energy
malnutrition and its common complication — diarrhea from arafmsvater supply. Of earth's six billion
people, a billion lack safe drinking water. Cleaatev and sanitation can do much to reduce poverty,
decrease the number days away from feeding thdiésmiProviding safe drinking water and sanitai®n

page 9 of 16



part of the MDG, but progress is slow. In Indiaredpcontaminated water kills 300,000 children afipua
Simple and relatively inexpensive solutions exist;, boiling, chemical treatment, or filtrationte&st-

feeding is the simplest way to provide safe millbabies and at the same time to confer substantial
immunity. "Kangaroo care" where newborn spend timex mothers bare chest can promote breast-feeding,
or provide a makeshift incubator for premature babiSafe-water drinkingtraws" can filter pathogenic
bacteria from two liters of water a day over a anjde. While much remains to be done to provitean

water to those in need, clearly initiatives arenganade in many parts of the world [43].

One million individuals a year die from lackwitamins and minerals maicronutrient deficiencies. Oral
rehydration solutes (ORS) are the most dramaticesscagainst deaths frgorotein-energy malnutrition
due to diarrheal dehydration following starvatiorkaashiorkor. Simple and inexpensive, ORS are
astonishingly effective, and have saved an estia®®,000 lives a year for the past ten years. Codse
in pouches that simply require the addition of wébe a vegetable soup) to dissolve the salts. WKHRS
are unavailable, 1 teaspoon of salt plus 8 teaspsogar dissolved in a liter of water can substithiow,
one of every four of the world's children have asc® ORS. Where not available, however, diarrhea
remains the leading cause of death of childreh reiponsible for a quarter of child deaths [4dady to
use foods (RTUF) are now used by many agencies for famifiefrer prevention, or just provided to the
mother of a child in fragile nutritional status [4Blovel foods, nutritionally adequate bread and cereals and
fortified cookies, have been developed; howevav, geoved popular among the people who most needed
them.

Micronutrients are pivotal to survival in developing countrieslide forty vitamins and minerals.
These are required for optimal physical health dexklopment through the life-cycle. Worldwide, wiiia
A, folic acid, iodine, iron, and zinc are the mosicial micronutrients. One million deaths fromKauf
micronutrients are reported in toddlers annuallgfi€dencies in these nutrients are most prevaletfiica
and Asia. For over 100 million children under figears old, vitamin A supplements, for example, doul
reduce mortality significantly. In parts of Afric@0% of children are anemic — often they are irefictent
as a result of bleeding from parasitic infectioh440 in 2003 estimated that 1.6 billion people lack
adequate iodine, and hundreds of millions of ckidsuffer variable degrees of 1Q loss as a result o
hunger. The nutrients themselves are inexpensinvkitee consequences of a deficiency so devast#ting.
recent analysis ranked micronutrient provisionhgsmost cost-effective way to improve global healfihe
The Micronutrient Initiative [46] and the Globallf@nce for Improved Nutrition GAIN [47] have takep
this challenge.

Excellent summaries of progress in promoting beflalal nutrition come from the Gates
Foundation Progress towards Nutrition [48], andrfiiie International Food Policy Research Instisute’
Millions Fed [49].

Advancesin appropriate technology for agriculture

Soil impoverishment has long been a probleivetsolved by peoples recently turned from hunter-
gatherers to settled farming. Pre-modern intenfsiu@ing utilized very effective techniques, inclodi
contour plowing — which decreases rain runoff and mitigates ss# lto erosiortgrracing — which brings
previously unavailable land into productive usej aerop rotation — which helps impoverished soils to
recover. An innovation in more recent times hasilibe use of informally trained "barefoot” agronstsi
who learn these tools on educational farms, anetltfeom region to region teaching others to tetngm.
South Africa, China, India, Bolivia and other caued have used such advisors, to good effect, lzesbt
farming strategies are now widely practiced [5Q]aAother level, the African Centre for Crop
Development at University of KwaZulu-Natal and Refekler University, is a training program for PhD
students in Africa. Here students from all overigdrtrain in selection and improvement of seed igual
They will return to rural areas to implement grassts programs for seed improvement. The goal is to
contribute to food sufficiency in Africa and eveally to a continental surplus [51].

Water is a crucial commodity in drought-praagions. Where water is scarce, as in the desgdng,
"ownership" may well become vested in those withrtiost political or military power. Apart from threes
issues, a number of technological solutions torekteater resources are available.

Sub-surface drip irrigation may seem like a low cost substitute for wateringsg®ut it allows a given
amount of water to be used many times more effilsiefihe strategy has spread rapidly One model is
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simply a drum on a pedestal with a ¥4" diameter pppg enough to siphon water (often mixed with
manure) to plants. The outlet end is pushed ab&uin2hes into the soil among the roots and a riyugh
metered amount of water is applied to where itudigés and evaporates more slowly than the surfater.wa
More complex (and more expensive) systems allovitended drip irrigation over many acres.

Deficit irrigation [52] involves supplying crops with far less th&e amount of water needed to promote
optimal growth. In regions where rainfall is intettent but heavy when it comes, much is lost inoféland
evaporation.

Rainwater collection pits are dug, perhaps 6' wide and 6' deep and 20430, l@ith rows of stones to direct
runoff into them. These can be surfaced with folaeess or pellets to deter evaporation, or plasting to
deter seepage. When empty the bottom remains dachpraps are planted there.

Low technology $25 treadle pumps can irrigate ¥z acre, increasing crop yield by $fé0year compared
with watering cans or bucket brigades. For theahgtart-up, four factories were set up to makeadie
pumps, produce spare parts, and repair them. Taxs yater there were 75 factories [53].

"Playground pumps" area novelty which has attracted multimillion dollantliing from US sources. Several
hundred have been installed in African locatiortsey consist of a merry go round which turns an
underground pump that drives water into a high witek. The Play Pump can lift 1,400 liters of waier
day to an elevated 2500 liter tank [54].

Zero-tillage wheat-seeder drill. This device looks like a rotary plough and c&it60 in its simplest form.
Farmers who buy one rents it out to pay off theldahas been successful enough that the origival
factories have grown to 100 in Haryana & Punjaltat#or-saving device, it increases yield by gettimg
work done faster. Earlier planting increases yialtj may allow a second crop in a growing season.
Smple donkey carts for transporting crops or fertilizer can be sad $200 which among several farmers
can be recouped in a couple of months.

"Agrobiodiversity" may include drought-resistant seed$iybrid rice which is credited in China with
nourishing tens of millions of additional pecple

Where not otherwise specified, descriptions of nebshe above can be found at [49].

Village health workers (VHWS)

Village health workefsare chosen by the community to cope with critatadrtages of conventionally
trained skilled professionals. They are given atéchtraining to provide health, nutritional, peatal, or
agricultural services. Programs in China, Brazd &nan have demonstrated that VHWS help improvéthea
outcomes for large populations in under-servedoregiShifting functions from professionals to VHWs
been shown to improve the health of millions at lmgt. The number of barefoot doctors in Chinden t
1940s grew to 1.7 million shortly before their mg@ment with professionals in 1981. A similar glan
Brazil in the 1990s covered 36% of the populatigr2002 during which the infant mortality rate fieit
half to 29 per 1000 live births. In Iran, VHWSs dorhe visits from 14000 "health houses". They teach
breast-feeding, contraception, provide vaccinatiansl monitor child growth, and infant mortalityogped
by half; immunization rates rose from 20 to 95%n@ad fertility dropped from 5.6 in 1985 to 2 in Z)0
while maternal mortality dropped from 140 in 198337 per 100,000 in 1996. Similar results have been
obtained for programs in which VHWSs received a tlays of pre-natal training. In Ethiopia, with oreay
of intensive post high school training in first ag@nitation, disease prevention, "Health Extengiamkers"
relocate to "Health Outposts™ in rural areas tovjg® basic medical services and preventive heaitl, ©n
site and by home visits to the most remote areas.

Biofortification

The promise of selective breeding and bioteldgy to yield crops with enhanced nutrient density
remains elusive. Testing of novel foods is costigl anerous. High lysine wheat has for decades inetbie
development phase. High lysine maize with a notrdi value reportedly approaching that of skim milk
proved unpalatable. A more palatable variety was@ped for food use in Japan, South Korea, Canada,

! Where not otherwise specified, descriptions oftadshe above can be found at [49].

2VHW is to be preferred over the more common conmityurealth worker. The latter term is most ofteediso refer to
someone coming from outside the community. VHWhiefmded to suggest someone chosen by the comntarkieysent away
for informal training and return with solutions fgpecific local problems.
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Australia and New Zealand but, because of an EBupnetion of risk for genetically modified foods,
production has for the moment been abandoned. Aofewising initiatives are in progress include
carotene-enriched (orange fleshed) sweet potatontipaoves the vitamin A status of children. Th&@20
World Food Prize went to Dr. Gebisa Ejeta of Etiaopn 1992 he developed a high-yield sorghum, then
added drought resistance, and finally weed resistaBince crop yields in times of drought were %Q@o
time higher than the native seeds, the cultivarsaspwidely and they currently improve the foodEyof
hundreds of millions of people in sub-Saharan Asfric

Supplementation of cereal grains

Thanks to sponsorship from the MDG progrants@ates Foundation, the use of fortified foods is
continuing to spread in the developing world. Iryfigwheat flour supplemented with folic acid anahis is
widely used in a staple flat-bread; in South Afrecaimilar program with folic acid supplemented zeai
meal and wheat flour decreased folic acid-relaigti befects by 30%; in China soy sauce supplendente
with iron is decreasing the incidence of anemidjl@aalt supplemented with iodine remains one ef th
most widespread and cost-effective means of sdiiag [55]. A manufactured rice grain supplemented
with vitamin A, zinc, folic acid, thiamin, and irprs intended to be mixed in small amounts withala@ce.
It has passed tests for efficacy and acceptalaitity production is being expanded.

Great advancesin web education

Teaching materials are increasingly availaoline and barriers to brining these into the class are
now permanently breached. Materials for classrosenare increasingly available. The Global Health
Educational Consortium provides, at no cost, malalehealth inequities (including nutrition for
developing countries) for classroom or web teachG@mmercial materials for nutrition instruction
accompany textbooks too expensive for use in theldping world.

In the developing world, web based educatsftourishing because it is cost-effective. Forrapée, the
University of South Africa now has over 200,000@ige-learning students and it now has satellitésur
countries. In nutrition education, we have recea#lgn the first product to utilize the computeasmas
intelligent assistant in the learning process.d@2a consortium of universities in the US produaest of
CD modules for teaching nutrition to medical studdb6]. From the opening meeting of the studertih \ai
patient, it is a stunning example of an on-linerseuhat makes most classroom instruction seenspréete
in comparison. Subsidized by the NIH it is afforidaft $100 per set. Modules cover the full rangtpics
for medical students, including perinatal nutritipnegnancy, and lactation. When adapted to nefeds o
developing countries, it will be invaluable wheherte are shortages of skilled personnel. Thidasetaste
of the future when it will be eclipsed by even mbra#liant products. For better or for worse, a feuperb
products will set the standard across universitiesre they will replace hundreds of mediocre cairse
Abundant low-cost energy will characterize the second half of the 21% century

The emphasis on green energy could yield chedpble energy sources and wireless transmiggion
power. "Low-energy nuclear reactions" (LENR) antidasion are being actively explored. Low cost
energy has enormous implications for nutrition,eesqly in areas with a short growing season. & th
developed world, there is already a striking peshtion of greenhouses. With inexpensive energy,
greenhouses become feasible even in the develemnd and colder climates. Year round inexpensive
local food then becomes feasible.

The second half of the 21 century will be see by a redistribution of economic and political power

The emerging nations of Asia and Latin Ameroa predicted to grow strongly in the next twoathss.
It is estimated that by 2020, India and China tbgewill control 65% of the world's economy. Chimg
overtake the U.S. as the world's largest econon3032. By 2050, China will be 20% larger than tHg, U
and the emerging Asian nations will match the ecansstrength of the U.S. and EU combined. A shift i
political power is occurring already as the newlghistrialized nations assert their voices. The'G20
currently represents 85% of the global GDP, andrtbeeasing economic power of the emerging natisns
signaled by their recent announcement that theg hasumed the financial decision-making role prestip
held by the G8 [57]. Both China and India haveanted themselves out of extreme poverty and hutger.

! The Group of 20 consists of Argentina, Austraieazil, Canada, China, France, Germany, India, hesi, Italy,
Japan, Mexico, Russia, Saudi Arabia, South Aff8myth Korea, Turkey, United Kingdom, USA and.EU
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1981, for example, the incidence of extreme povertghina was 53%. Four years later the proponvas
18%. Currently, the incidence of extreme povert€mna is below 8%.
Concluding thoughtsin a per spective for the end of the 21¥ century

Hunger is as old as humanity, but the curseate and severity are unique. The response atalteof
this century is an unprecedented commitment t@acBecular trends over decades or centuries pitbaic
extreme poverty, hunger, and malnutrition will &l with decisively over a time-horizon of 25-4€ays.

There is danger in naivety. Warfare is alnassold as poverty and there are no signs of ieggesaring..
Those with wealth and political or military poweillveontinue to tilt the rules in their favor. Tipayers
will change, but armed conflict and exploitatiorlwontinued unabated. There will be pockets aac:fl
ups of extreme need and suffering.

Through the ups and downs, the challengdsa@bor and the rich are old ones, to exerciseetodnce.
The rich are challenged to forbear from taking afain advantage where they have the power to doso,
avoid the myopia that what is good for our nati®gaood for the world, and to see the global, gsotha
rising tide that lifts all. The poor nations wiklzhallenged to exercise forbearance as they aseeradder
of development. The sudden attainment of powergsrinany temptations. It seems safe to assumedttat b
rich and poor will repeatedly fail these challengést perhaps it is allowable to hope that Chindjd,
Brazil, South Africa all of whom are well acquaidteith poverty, will remember from where they came
and deal more gently with the vulnerable than Helrecent imperial or colonial powers. Having séese
nations bootstrap their way out of poverty, theedeping nations — for better or for worse — wilbkoto
them as role-models.

There are compelling reasons for optimism,dtigmce, and indignation. There is optimism thatfithe
perspective of centuries the trend toward alleorabf hunger, malnutrition and poverty is robust an
formidable. There is impatience that the pace islew. There have been repeated defaults and delays
Milestones have been missed rescheduled and magsea, while those who defaulted almost seem to be
deliberately dragging their feet. There is indigo@that millions will die undeserved, miserablada
unnecessary deaths because the world has notthiwessue of hunger the priority it deserves. TiNsU
Ban Ki-Moon's declaration at the end of the 200nRd-ood Summit sums up the sentiménbday, more
than one billion people are hungry. Six millionldnen die of hunger every year — 17,000 every tagent
action is critical. In 2050, the world will needfeed 2 billion more mouths — 9.1 billion in all’he hungry
are aware that there is no worldwide shortage ad fdhe cost of an adequate diet for all is fos ldmn
one nation spends on warfare in a month. To focadly on the practical, here are Ban Ki-moon'sstig
words: "Our job is not just to feed the hungry tmempower the hungry to feed themselves ... Tradlsm
holder farmers are the heart and soul of food stycamd poverty reduction. A major goal is to prbei
them with seeds and land and offer them accesstterbmarkets and fairer trade"[58].
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Appendix Theeight MDGs and theroles of nutrition in each - Adapted from [59]

Goal Relationship of nutrition to the goal
1. Halve the percentage of Poverty is the main determinant of hunger. In tama|nutrition irreversibly
extremely poor and those| compromises physical & cognitive development & tlrasismits poverty &

suffering from hunger hunger to succeeding generations.

2. Achieve universal Malnutrition diminishes the chance that a child\gd to school, stay in
primary education school, or perform well in school

3. Promote gender Women’s malnutrition impairs the whole family’s lit&a& nutrition, in

equality, empower womer) pregnancy, perinatal health, child-rearing, andmoution to family income
4. Reduce by two thirds theDelivery of a live healthy child is dependent, ab@i, on a well-nourished

under 5 mortality rate mother. Protein & folic acid are critical here

5. Reduce by two thirds theMalnutrition accentuates all major risk factors fioaternal mortality. NB
maternal health protein, iron, iodine, vitamin A & calcium intake

6. Combat serious Malnutrition aggravates infections, weakening defesystems. Loss of
infectious diseases immune competence increases transmission/mortalfyV, malaria,

tuberculosis
7. Global partnership for | Agricultural and economic development leads to mupd nutritional status
development
8. Mitigate impact of Climatic deterioration directly impacts food protioa
global warming
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