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Executive Summary

The recent food crisis combinedwith the global financial crisis, volatikenergyprices,
natural resources depletiand emerging climatehange issuésundercuts and
threates the livelihood of millions of poor peopland destabilizethe economic,
ecological, and political situation in many developing countResgress in achievinipe
Millennium DevelopmentGoals (such abalvinghunger and poverty by 201bas been
delayed significantlyin fact, the number aindernourishegeople actually increased in
the past two years by at least 75 millidinese challenges requiceordinated,
multifaceted, scienebased technological, economic, galicy approacheslhe CGIAR
has a key role to py to address these challenges.

The CGIAR visionis toreduce poverty and hunger, improve human health and nutrition,
and enhance ecosystem resilience through-Qigdiity international agricultural

research, partnership, and leadershigy creatingand fcilitaing innovative

technologes exploiing vast germplasm resources, marshalpanglicand private
researchhroughabroad network of partnershipsnd pointing the way tpolicy and
institutional innovations, thmternational research centafsthe CGIAR are well

positioned to contribute to the global effort to foster food producsiostainably manage
natural resources)crease access to foahd reduce poverty and hunger in both rural
and urban areas.

The CGIAR systemwill effectively addrestheseglobal challenges with newresults
oriented strateggndanimproved organizational desigwhichwill attract theadditional
fundsthe CGIAR needso fully exploitits potential for enhancing global food security

and environmentaustainabiliy. An ongoing change processaddressing

organizational design and fundinghestrategyis the focus of thipaper It aims to

develop a comprehensive new strategy for the CGIAR, spell out its programmatic focus,
andexamine what can be expected froscaledup CGIAR.

The aim here is ndb undertakeenewed priority settindout ratheto articulatea
strategy that promises to get the job dbrieat is,a strategyriented taresultsat scale
The Strategy Team is pursuingesults orientatiomot only atthe system levelbut also
att he | ev el medapr iod e & tmagoreseailch éfforteachingacross
CGIAR centers and their partners that promise to make a major difference to
achievement of global development go&lsvelopinga resultsorientedresearch
system in contrast tofor instancea resultsorienteddevelopmendrganizatiord must
be handled with due attentionttee uncertainoutcomef research undertakings and
tendency okcienceo befull of surprisesFreedomof research and spc e f esrk yifiob | u e
innovation and experimentati@nenecessary to tap the power of research for
development.

There can be no doubt abdlé strong role of agricultural research in concert with other
development investnrmés for poverty reduction and gngh: investments in agricultural



research typically rank first or second in terms of returns to growth and poverty
reduction, along with investments in infrastructure and education. Fortunately, a new and
broadbased consensisemerginghat investmentn agriculture and in related, research
based innovations must be accelerated. But the obvious questioms\ahat and

where should it be focusedby how muchshould this investment be accelerated, and

what can be expectedrom it?

In developinghe Srategy andResultsFramework, heapproachaken heras

¢ to consult broadly with research communities inside and outside the CGIAR and
use related systematic surveys (Atrust in

e to draw on comprehensive modeling and mappengploying the begbols on
hand (fAtringg)ndi n model
e tocommunicgwi t h | eaders in related profession
wi sdomo) .
Activities in all threeof these areaare ongoingThis report documents the preliminary
state of workThe Strategy Team operate®penly making allof its sources publicly
available. Furthermorgheteamis documenting th&olsit uses for aggregation and
judgment in ordeto facilitateC G| A R&pacity to strategizeas a system and to
providea usefultoolbox for CGIAR strategging as a public goad

Worldwide, more investment in agricultural research is clearly ne@adedetermine how
much more,tie Strategy Team uses a scenario anabassdn a global modelo assess
the future threats to people and ecologiesthe opportunitiefor agriculturalresearch
and developmenfR&D). Under a businesasusual scenario that includes climate
changeproduction and crop yieldsill increase too slowly and food prices are expected
to increase significantly. écelerated R&® investmend combined with plausible
increases in other development investm@ntsill make a big difference to agriculture,
global and regiondbod securityandchild nutrition. The results suggedor instance,
thatwhen comparewith the baselinscerario, a highinvestment scenario could reduce
the price of maize b21 percent in 2025, wheat iy percenaind rice bylO percent The
effects are even much bigger in the long runtdwering theprices of food stapleer

the poorsuch a scenario wouteéducethe number of undernourished children by 39
million in 2050.Expanded R&D investment in agriculture now is critical for
preventing future global food crisesand human suffering

A coherent global and regional strategy is neededdaling up andimproving the
efficiency of agricultural R&D in general, and the role of the CGIARIn particular
To address the question of how much investment is heedegugal thisstrategy
formulation,we use another model ®mulate the effects of R&D investmemt poverty
and growthTo increas agriculturalproductivity annually by 0.5 percent across all
regions until 202@the desired level for a foeskcure worldyould require a massive
expansion ofnvestmentabovethe currentevelsin public agricultural €search in
developing countriesncludingthe CGIAR Beyond just spending moregWwever,two
otheractionsneed to beéaken increasehe efficiency of R&D andallocate investments
more optimally. Combining theséhreeactionshas large impacts on the redion of

Vi



poverty Poverty (at $1.25 a day) would be reduced byi334 million peopley 2020.

Most of the poor earning less than $1.25 a day live in South 88&x{illion) andSub

Saharan Africg365 million). Reducing poverty thus means allocatnggnificant share

of R&D investment to those regiorst a global scalgagricultural R&Dfor developing

countrieswould need to increase frotine currentJS$ 5.1 billion toUS$ 14.2 billion in

2020Gi ven that the CGI ARG6s sdtabeatleastl0Ogl ob al ag
percent to cover the international public goods component of R&D we would need to aim

for a CGIAR of US$1.4 billion, thus about tripling its current sizeby 202Q

To address fAwhereo in detail CiategyHeamnvest men
used comprehensive aimthovative mapping to complement the modeliras it

developedhe Strategy and Results Framewantkdt he fAmega programso ( MP
researchThis approach brings together information averty, production opportunities

and ecosystems challenges in spatially disaggregated lwaarticular this approach

helps to identify subregional and domain priorities and hot spots for R&D actions in the
variousproposedMPs. The detailed mapping of multiple, overlaid informai®still

ongoing and canontribute tathe regional consultations tife Global Forum on

Agricultural Researchnd others

A large-scale survey of scientisf t he Atrust i n scientistso app
opportunities has been completétie Strategy Tea has used it, and will continue to

use it,to explore MP opportunities. Abod00 scientists participateduggeshg more

than 500 research opportuniti&ach of the MPs will be further scrutinized in view of

these bottorup ideas. The findings will adsbe of use for upcoming regional

consultations byhe Global Forum on Agricultural Research

The Strategy and ResultsFramework serves the overall system goal and builds on the
set of system objectives (sgoals), to

1. Create and accelerate sustainabt@eases in the productivity and production of
healthy food byoadhdf drorPe el @podor . (AF

2. Conserve, enhance, and sustainably use natural resources and biodiversity to
improve the livelihoods of the poor in response to climate change and other
fac t o r mvironnfeft Eor People )

3. Promote policy and institutional change that will stimulate agricultural growth
and equity to benefit the poor, especially rural women and other disadvantaged
groups iPol i cy for Peopl eo)

For that, ambitious but realistresults on timelines are being defined. Investors should
know what they can expect when they invest in the CGIARR. Strategy and Results
Framework as designed herés for the system as a whole, not a partial program.

The resultsoriented indicators dhe system level are the following:
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1. Lift annual agriculturaproductivityby an additional 0.percenagepoints to
meet the food needs of a future world population artelp reducegovertyby 15
percent by 2020, as part of an overall global agricUlfR€D strategy.

2. Contribute tareduction of hunger and improved nutritionline with MDG1
targets cutting in halfby 2015 (or soon thereaftahje number of rural poor who
are undernourisheavith a focus on child underutrition.

3. Delivertheseoutcomesn moresustainable wag/by using less watdthrough
greater water productivityhalting or reducing the rate of furthéeforestabn
and soil degradation (through improved land management practices, including use
of paid ecosystem services), and cifmiting to climate change mitigation and
adaptation.

Furthermore, gender and capacity strengthening indicators are being factored into each of
these resultsriented indicators.

[Note: The systerrlevel results criteria are being refined based on fudhalyses in a
next reporf

The building blocks of th&trategy and Results Framewanle a set afeven
interlinked MPs andtwo platforms gender and capacity strengtherdnthatserve
crosscutting purposes fall MPs. Using the analysis tools alreadysddabed, he
Strategy Team went through a proctsst begarwith long-listing of MPs @sreported in
ProgressReportNo. 3) and moedtoward assessments and sHisting, as reported in
this progress report.

TheseverMP s ar e i nddlagdandiwhle tbey are clearly distincthey form
clusters of resultsrientedinnovationactivitieswhose impact is greater than tuem of
their parts because of synergies and systée cooperation-our of the MPsaddress
the delivery of international public goodsof importance to all agricultural systems
(MPs 1 4). The otherliree MPs, which alsoprovide global public goods have more
of a systemdocus,addressing resources (agroosystems, water systeraad forests)
thatneed urgent attention migh-priority regions(MPs 5 7).The proposedviPswill not
beof equal sizerather, their proposed size relste what it takes to get the job done.
The identified MPs are the following:

1. Crop GermplasnConservation Enhancementand Us@® Genetic improvement
ofthewor | d o s | e adapiodudivity andresilieny buijoling on the
success of the CGIARith commodity researghncluding its crucial role in
conservation of genetic resources.

2. Diets, Agriculture, Nutrition, and Healtld Research to improve nutrinal value
of food and dietsenhance targeted nutrition and food safety progrands
changeagriculturalcommodities andystemsn the medium terno enhance
health outcomes
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Institutional Innovations, ICTs, and Market8 Knowledge to inform
institutionalchanges needed for a wélinctioning local, national, and global
food system that connects small farmers to agricultural value chains through
informationand communications technologies and facilitates policy and
institutional reforms.

Climate Change ad Agricultured Diagnosis of the directions and potential
impacts of climate change for agriculture and identification of adaptation and
mitigation options for agricultural, food, and environmental systems.

Agricultural Systems for the Poaand Vulnerabled Researclintegrating

promising cropanimal fish, and forestcombinationswith policy and natural

resource issues, the domains whereigh concentratons f t he wor | doés
andwhich offer agricultural potential

Water, Soils, and EcosystefdHarmonization of agricultural productivity and
environmental sustainability goals through policies, methods, and technologies to
improve water and soil management.

Forestsand Biomas$® Technical, institutional, and policy changes to help
conserve forest®r humanityand harneskrestry and biomass production
potentias for sustainable development and the poor

[Note:In the next report each of these MPs shall have an indicative cost per annum
figure and results criteria with millions of people reached]

TheseMPsand theStrategy and Results Framewatitven CGIARwould reach billions
of people A reformedand more efficient CGIARworking with partnersyill not only

help increase productivity, improve the natuegource base, and strengthen policy and
institutions through its own research, but also be better able to link with et
innovation ando enduses, incl. farming communitiesThe result willyield high pay

offs to development investments.

Two

A p | awillfwork tovea system syngy and effectiveness in two key aregas

cutting across all MPs aralsofocusingon tangible results

The gnder platformwill facilitate strong attention tgender issueandresearch
cooperatioron these issueacross MPsThe expectedesultsareincreased
involvement and income of women in agriculture in terms of production,
marketing, and processing and reelidisparities in their access to productive
resources and control of inconféhe agenda draws on a wide consultation
processonducteda few monhs ago.

The @pacitystrengtheninglatformwill helpnational agricultural research
systemsand otheresearch partnedsboth public and privatethrough research
networks, innovative information and communicatd knowledge
management methods and reses A focused programwill help strengthen



capacities imational agricultural research systemmgluding university capacity
in research and training. The expected resulteminanced participation of
national scientists global research networkgrengthening ohational
agricultural research systerttsbemoreeffective,independentesearcipartners,
widespread use ofaluable nevknowledge managemettolsand resourcesind
strengtheaduniversitiesproducingskilled researchers farational agcultural
research systems

Implementation of these systemide activities will be a task of the Consortium Board.

The Strategyeamwill propose a set of principles fbusiness plango be followed for

each MP once lead centers are identified for thl. tarief preliminary descriptions of

the MPs appear in this report. They can serve as a basis for the suggested business plans.

Pragmatially, hard choicesmay need to be ma@nong the programs proposed if the
funding ewelope for a gethejob-donestrategycannot benobilized. In that case three

options can be considered: reduction at the
reductions in favor of a | isomeMRSJ ,s etr dfhigqlndhb
in all MP s h e rreo sashethirdtoptienwvauld beithe ledst stategiod

not advisable

Theimplementation of the Strategy and Results Framewankd MPs is here proposed

to take place largely through CGIlAdenters.The ewisioned CGIAR Consortium Board

will oversee coddination of the MPs and the delivery of system resblis€d orthe

Strategy and Results Framewprkhe Consortm management will not manage

individual MPs: for each MP, one or more centers of the Consortium will be accountable
for delivering on its sgcific results. Some ongoing systewide activities will be folded

into appropriate MP$latformswill be coordinatethy Consortiumbased units. In

addition, a variety of formal and informal intsgstem and global networking and
knowledgesharing systemsome existing and some new will help ensure linkages
across MPs and with partner organizatidsme institutional support for the

participating Centers is required to effectively deliver on the Nieaters of the CGIAR
tasked with delivering on the SRIRd the MPs shall at the same time remain free to
pursue their strategic agendas, as long as these activities are executed at full coverage of
cost from other funding sources.

This progress report presewisly interim findings and proposals of the Stréegy Team

for review and discussion. Tlhee a and analyses and assessments of the background
material(accessible on the Allianceebsite:http://alliance.cgxchnge.org/strateggnd
resultsframeworkandmegaprograms arein progress and incompleféhese analyses

will be revised during the coming wee&ad a refined drafinal report is plannetbr
October 2009.
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Introduction

The CGIAR is facing a time dfoth challenges and opportuniti€obal food insecurity

has remained stubbornly entrenched among man
economic and population growth have increased the pressure on food supplies. Natural

resources are overstretchéehd climate change imposaew stresses amatural

resourcesagriculture andthe health of the poor

The CGIAR was designed to help overcome challenges just such as these. As a key
component of the international agricultural research system, the Clkdg\Rontributed
mightily to innovatiors thathave ledo increased food producti@ndavailability for

poor peopleand improved natural resource manageméet the context of world
agriculture is changing, and the CGIAR has had to reexamine the wasibdsiness in
this new environment. The CGIAR hasbarked on eeform towarda morecoherent
program, through a consortium of asnters, with a singlenew Strategy andResults
Frameworkto help it more effectively meet current and emerging challetigesnnot do
so with thecurrentlevel of resources.

After nearly two decades ofcreasedeglect, the role of agriculture and agricultural
research in poverty reduction is once again receiving lengtl political recognitionThe
World Developmenté&port? policy statements from the Gramipf Eightand Twentythe
European Uniosthe United StatesChina,and theAfrican Unionamong othersand
numerous reports from other institutioht®gether with the current international debates
on food pricesglimate changeyater,andenergy are focusing attention on issues close
to the heart of the CGIARL.imeis ripeto develop a truly global agricultural research
effort, drawing upon the existing resources in the CGIAR and its partnerships and
buildingincreased support and funding theirimportant activities.

This ProgressReport No. 4presentsnterim findings and proposals of the Strategy
Teamfor review and discussioRrogressReport No. 3 (May 2009) outlined the
intellectual and conceptual framerkaleveloped by the Strategy Teafhat conceptual
work is not repeated here.

In the meantime the Strategy Team and its collaborators have engagelgjothin
analyses and consultations with scientistisicharedocumented in the following
materials:

2World Bank,World Develpment Report 2008Agriculture for Developmer{iWashington, DC, 2008).

? International Assessment of Agricultural Science and Technology for Development (Washington, DC:
Island Press, 2008); Intergovernmental Panel on Climate Chi&@@€,Fourth AssessmeReport:

Climate ChangéCambridge: Cambridge University Press, 2007); Millennium Ecosystem Assessment,
Ecosystems and Human WBRing: Global Assessment Repdit¢gashington, DC: Island Press, 2005); D.
Molden (ed.) Water for Food, Water for Lives: A Cpmehensive Assessment of Water Management in
Agriculture (London: Earthscan, 2007).



1. Scenario analysegsingthe IMPACT nodel( Agriculture and Fod Security
under Global Chang@®rospects for 2025/20860)

2. Simulatons oftheneeded scale anchpact ofagriculturalR&D fundingand
policies
3. Comprehensivenapping:Geographic domain analysis

4. Decision support with m AnalyticalHierarchy Expert Choicgmodel for the
Strategy and Results Framework of the CGIAR

5. Largescale scientis@surveyof key opportunities for international agricultural
research

6. Workshop reporbon theCGIAR Strategy and ResslFramework technical design
and implementation meetirgg scientists

7. Workshop reporon the arrent status and future pbverty research in the
CGIAR

8. Reporton gender in the CGIAR strategwiith findings from econsultations

All these materials are piad on the Alliancevebsite:
http://alliance.cgxchange.org/strateaydresultsframeworkandmegaprogramsThe

St r at e gown dnalyses @red assessmenthefebackground materiabre

ongoing These analyses will be revised during the coming weeks, and a draft final report
is planned foOctober 2009.
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1. Global Food and Agriculture Challenges andhe CGIAR
1.1  The Context for the CGIAR Strategy

The CGIAR has developed i&trategy andrResultsFramework in the context of

persistent food insecurignd deteriorating natural resourcesupled with renewed
commitment to solving the problemsfobd and agriculture on the international stage. In
2009,0ne billion people around the world suffer from hunger and malnutrition. In many
countries, the targets associated with the first Millennium Development Goal (MDG), to
halve poverty and hunger by 2015, will not be reached without urgent revitalization of
theagricultural sector.

Multiple challenges

Challenges to overcoming povedgdfood insecurityand achieving sustainable
management of natural resoureesse on several fronts. Recent food and financial crises
have had serious implications for food andrition security in developing countries. In

2007 and 2008, the price of nearly every agricultural commoattgsharply, creating a

global food pricespike Several factors contributed to these unprecedented food price
increases: climate change, risigergy prices and subsidized biofuel production, income
and population growth, globalization, and urbanization. Although prices have since fallen
somewhat, they remain high by recent historical standardseased volatility and risks

are lasting featuseof the world food system amelquire urgent attentiod hese higher
andmorevolatigr i ces complicate the task of feedi ng¢
Poor people spend 50 to 70 percent of their income on food. Because wages for unskilled
labor tendnot to rise along with food inflation, the poor have little capacity to adapt as
prices go up. Moreover, even before the recent food crisis, the poorest of the poor were
being left behind.

Decades of underinvestment in agricultural innovation have eedagricultural

productivity growth. Annual world cereal yield growth declined from about 3 percent in

the 1960s and 1970s to less than 1 percent since 2000. In 2007 and 2008, high prices and
favorable weather encouraged agricultural expansion in devetop@dries, but

production in developing countries failed to take off. Cereal output grew by 11 percent in
developed countries between 2007 and 2008 and by only 0.9 percent in developing
countries. If Brazil, China, and India are excluded, cereal produictithe rest of the
developing world actually fell by 1.6 percent.

At the same time, the natural resources on which agriculture depends are under stress.
Global economic and population growth have contributed to increased pressure on food
supplies. Shoages of water and land are becoming more frequent, and climate change
will further threaten agricultural productivity and production by increasing climate
variability, temperature, and the risk of droughts and flodts.consequences of natural
resource dpletion and degradation are a dire threat to the future of civiliz8ten

CGIAR can be a importantpiece of a larger effort to shift human activities to more
sustainablgractices.



Different regions face particular challenges. Poverty and foodunsem SubSaharan
Africa persist and are even worsening in some countries. Much of Asia and Latin
America have benefited from rapid economic growth in recent decades, but inequality
remains a serious problem, with gaps between rich and poor widéhmdlorth Africa
West and Central Asiaegionsare confronted with particullgrserious water stress
issues.

Multiple opportunities

On the positive side/e notepotentialy rapid progress in newasicsciences relevaro
agricultureandnew expressionaf political will for change. Te international community

has made new commitments to eradicating global poverty and hunger, partly in response

to the food crisis of 200D8. The Group of Eight (G8) countriesyether with others

issued a statementinJ@8y0 09 st ating, AThere i s an urgent
free humankind from hunger and poverty ... We therefore agree to act with the scale and

urgency needed to achieve sustainable global food security. To this end, we will partner

with vulnerablecountries and regions to help them develop and implement their own

food security strategies, and together substantially increase sustained commitments of
financi al and technical a $1s 2088t therUnited t 0 i nvest
Nations asseméd a HighLevel Task Force on the Global Food Crisis, which developed

a document called AComprehensive Framewor k f
view of the UN system on how to respond to the food crisis. Promotion of smallholder

food productiorplays an important role in this frameworfhe CGIAR thus faces the

sizable task of contributing teducinghardto-overcome poverty and hunger, but it does

S0 in a setting in which the value of agricultural research and development are

increasingly wdlrecognized.

1.2  Actors andGovernance oFood andAgriculture

In the 1970s, CGIARCenters brought to the improvement of tropical agricultural

production innovative scientific research that was beyond the capabilities of national

agricultural researcbystems irAfrica, Asia, and Latin America and unlikely to be

undertaken by the private sector. Today, that situdissrchangd National agricultural

research systenis Brazil, China,andIndia undertake worldlass research on tropical

crops and private sector investment in agricultural research relevant to these crops has

grown enormousl y. The CGserARibtatorandilebderaf ng val ue
international public goods research in agriculture continues, but it must now build a new

and dverse range of partnerships to deliver outcomes effectively and efficiently.

The CGIAR has a particular role to play in helping to strengthen weakenal systems
so that they can participate effectively in global agricultural innovation sysitems

“Groupof Eighti L6 Aqui |l a Joint Statement on Global Food Secul
http://www.g8italia2009.it/static/G8_Allegato/LAquila_Joint_Statement_on_Global_Foodri§€1],0.p
df.

® United Nations, HigH_evel Task Force on the Global Food Security Cri8ismprehensive Framework
for Action(New York, 2008).



building and supporting international research netwakd in developing effective
partnership models with civil society and privagctor investors in agricultural research.
Recent reviews of the CGIAR have identified a need for partnerships to beentna

to its strategy of high quality and effectiveness.

Analysis and consultation are required to unde
make the most difference. On the supply side, the most effective contributions of the CGIAR

depend partly oits historic strength and past impadtsaddition to its current core assets

and comparative advantage as a research organization developing international public goods.

Within the international agricultural research system, the CGIAR is widely reeabasz
having a number of core assets:

e agroup of 64 member countries and organizations committed to addressing global

development challenges through international agricultural research for
development;

e a critical mass of scientists with multidisciplinanydwledge of key agro
ecosystems

e extensive global research infrastructure (such as research stations representing

many ag reecosystems) ;

e global or regional research networks with strong links to national agricultural
research and innovation systems;

e globalcollections of genetic resources held in trust for the world community; and

e gl obal public trust as an fAhonest broker,

in the global science and policyaking communities..

These core assets provide an impdrtane | e ment of the Ai niti

a l cCol

CGlI AR6s vision and mission, and especially i

advantages in international agricultural and natural resources research
e conducting research for development
e conserving ore collections of germplasm and related knowledge
e catalyzing research and innovatjon
e raising awareness, including anticipation and foresight
e supporting policy and decisiormaking and
e building capacity development.

These functions need to be aghainsfuture opportunities arisinfrom new technologies
for improved agricultureywhichthe CGIARand its partners may haae advantage in
developing and delivering. Future functions of the global agricultural research system
aimed at poverty reductiareed to build new strengtknd make new partnerships to
deliver results in the emerging technological and institutional context. The CGIAR will
have a speci al role to play in some of
assets and dynamic commpfive advantages over the coming yeatsst be considered
with respect to these opportunities and to alternative providers.

t hese



13  TheNeed for aSystemwide Agricultural Researcl@trategy

A global agricultural research and knowledge system is emeirginbich the CGIAR

while a major producer of global public goods, is a small player in terms of resources. It
can and should, however, play a central role in this system tiedmroad scope of its
agricultural research capacity, its global positionary itsstrong international

networks The CGIAR is well positioned to addrabke global naturedf o d ay 06 s
agriculturalresearch challenges and their solutionstarekploitthe opportunity to gain
from economies of scale and scopkee CGIAR needs to ve&se its modes of operation in
order to engage more effectively with the expanding and diversifying range of partners,
in both the South and the North, that characterize this emerging global agricultural
research and knowledge system.

The CGIAR has thusndertaken a broad review and consultation process to develop a
Strategy andResultsFramework to allow it to meet the challenges of the coming

decades. The ultimate goal of this process is not just a set of future research priorities, but
a strategy to addss current and emerging challenges in ways that produce measurable
results in terms of human wddkeing. Of course, this approach poses certain difficulties.

The CGIAR isnot a development agency, lautesearch system that addresses-hgi)
high-rewad issues through research. Within its strategic goals, the CGIAR will need to
identify opportunitiedor research that can have the greatest impact.

14  Managing for Results in the CGIAR Strategy

In thechange process leading intse Strategy andResultsFrameworkthe CGIARhas

adopted an approach kn dApplyingtse céhoepttoaegdarohg f or r
investmeninvolvesproviding creative spader researchers typically best achieved in
decentralize@nd nimblesystems.

The IndependdrReview of the CGIAR Systefhcompleted in 2008, highlighted the
need for the CGIAR system to start managing for results. According to the Independent

Review, managing for results is fAa coherent
management, and communicabns based on continuolldts | ear ni i
requires

e aresultsoriented strategy that sets directions and outcomes;

¢ management decisions and resource allocations that align with strategic
outcomes;

® Managing for results is a business concept that has moved into the public sector, including into the realm
of international development. The Paris Declaration on Aid Effectivefmsexamplehas established
managing for results as one of five mutually reinforcing pillars. i@iea is tomanag and impement aid in

a way that focusesn the resultslesiredanduses information to improve decisiaraking.

" CGIAR Independent Review PanBringing Together the Best of Science and the Best of Develgpment
Independent Review of the CGIAR SystedReport to the Executive Coun¢iVashington, DC2008)



e program performance indicators that targeints and their beneficiaries and
improvementsn the lives of beneficiaries; and

¢ indicators that are used as signals to motivate staff and to provide a base for
learning and improving.

In the context of the CGIAR change process, strategic planning la¢gae system level
whenthe CGIARdeveloped a new visiomwith associated strategic objectiveBhis
vision ofa better futureonsists oaiworld free of poverty and hunger, supported by
healthy and resilient ecosysterifie CGIAR along withpartnes, stakeholdersand
potential beneficiariewill work toward achievement iis vision.

The threestrategic objective@vhich can be understood as instruments to achieve the
main goal)associated with thEGIAR vision, as stateth the boxbelow, starfrom a
recognition thathe CGIAR focuses on people, especially the poor, women, and the
marginalized. The CGIAR takes a broad perspective on poverty, reaching beyead $1
day income poverty.

Strategic Objectives(Sub-goals)

1. Create and acceleratestainable increases in the productivity and production of
healthy food by and for the poor. (RARFOOD

2. Conserve, enhance, and sustainably use natural resources and biodiversity to improve
the livelihoods of the poor in response to climatengesand other factors.
(AENVI RONMENT FOR PEOPLEO?)

3. Promote policy and institutional change that will stimulate agricultural growth and
equity to benefit the poor, especially rural women and other disadvantaged groups.
(APOLICIES FOR PEOPLH

Thesestraegic objectivesvere designed to address the key development challenges
facing the poor where the CGIAR has a comparative advarthggcan be achieved
only with thehelpof other partnerggovernment actionsnd policies.

The vision and strategic mztives form an important foundation for tBgategy and
ResultsFramework.Yet aresults framework is ngtist a toolfor initial planning but for
continued managemeritherefore, it needs to have clear procedures, methods, and the
flexibility to adjug the strategy as research results emerge. Given that the CGIAR is
primarily a research organizatigih needs to adaphe strategy andesultsframework
concept to the characteristics of reseascich as thencertainty of successd the need

to makepotentially highimpact, highrisk, longtermR&D investments.

8 CGIAR Working Group on Visioning. 2008/isioning the Future of the CGIAReport to the Executive
Council. Washington, DC.
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The CGIAR will have direct accountability for delivering its research outputs. Through
the partnerships it establishes, it will also share with partners the responsibility for
achieving the exgcted outcomes arising from its reseaiidie Strategy and Results
Framework is be developed for the entire systertigure 1.1) At the intermediate
objective level, the CGIAR will implementgortfolio of megaprograms. These
programsan integral part othe Strategy andResultsFramework aretied to thestrategic
objectivesthrough a causandeffect logic. Thanegaprogramscan also be understood
as the key delivery mechanistior the output@nd outcomesf the Strategy andResults
Framework with dueconsideration given to mediurand longterm time horizonsThey
are further supported by a small set of crasting platforms.

Figure 1.10 Theidea of the CGIAR strategy and reaults framework

STRATEGY AND RESULTS FRAMEWORKS AND MEGA PROGRAMS

<L

N
CGIAR
VISION

Strategic Objectives
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Food Environment Policies
for People for People for People

Measurable Results

/ Mega Programs \
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Gender
Capacity Building



The portfolio of megaprograms has several key charactestics. Overall, this
portfolio

e constitutes a coherent agerfdathe entire CGIAR systemmat addressthe
high-level priorities to meet h e C Gdody Bnvisonmentand policy
objectives

¢ shows the quantifiable outcomes and ultimate impact€BER Consortium
cancoproduce andeliver by being accountableth partnerdor research
outputs and responsible with partners for outcomes and impacts

¢ is designedo that eacimegaprogram ispart of the portfolio, with explicit
linkagesto othermegaprograms and

o fully integrates gnder issues and capacity buildinghe outcomes and
indicators of eacmegaprogram inthe portfolio.

Eachindividual megaprogram

e addressesne or more of the three strategic objectives and makes a compelling
casefor resuts and impactsver time

e is of sufficient scale tdeliverhigh-level development outcomesd/or
measurable development impa@tith associated development indicators)

e refl ect s domparatedivaAt&yé geading or catalyzinthe research
gi ven t he O@hysidalpbological,srentars intellectual, institutional,
reputational, collective social capitaind so forth

o ffectively mobilizes resourcesapacity, and synergi@snong program partners,
both within and outside the CGIARp shat the impact is much greater than the
sum of the parts

e has a clear impact pathw@yt is accountable, with atesearclpartners, for
research resultand responsible, with a range of other actors, for the delivery
systems leading toutcomes andnpacts(to maximize the likelihood of uptake,
partners are involved from the design sjage

e can beglobalor regionalwith stronginternationapublic goods elements;

e has annvesment time horizon of 6 to 20 years,tiwvmiledones along the way;
and

e has a Bnple and costeffective management mechanishat ebes not result in a
net increase in bureaucracy

15 ConceptuaFramework for thddevelopment of the Strategy and Results
Framework

In developinghe Strategy andResultsFramework, the Strategieamhasconsuled

broadly with research communities inside and outside the CGIAR addelat=d

systemati c sur veysnoh#@omprehensive modelisgcemmoyimgehe ) ; dr a
best tools on ihgpd @idr odavithheaders imadatee |



professions and not ed WKormsoredetagseethe Stratdgfi t r u st
T e a RrogresReport No.3.

The work of the Strategleambegan in spring 2009. THeamoperates openly, making

all its sources publicly available. Furtheore, theTeamis documenting the tools it has

used for aggregation and judgment in order to leave behind not just a strategy paper, but a
toolbox for strategy changes and updates as a public good.

Through the new CGIAR Strategy and Results Framewéketare a limited number of
thematicmegaprograms around which the CGIAR will manage its research and results.
Themegaprograms tackle major development challenges, and each MP requires
investment for the CGIAR to achieve its vision of reduced poviengyroved health and
nutrition, and enhance ecosystem resiliek¢ghin each mega programgsults criteria

must be applied against major opportunities to prioritize those opportunities and gauge
the optimal size for eaalnegaprogram. For each MP, oppartities within the MP will

be ranked according to marginal returns, \loptimal size of each MP determined
where the returns to each opportunity are hiyigquivalent, at the margin.

The Strategy and Results Framewankd MPs draw on the conteddscribedin order to
come to answert® the following questions:

e Where to focus the researcid answers come fromspatially disaggregated
modeling of poverty and other constraints

e What research?0 selection oMPs andthe research within thens based on
sdentist surveygndGlobal Forum on Agricultural Researahd other
consultations and informed by modeling apétialmapping

e How much is neededd past experiences amdrmativemodelingof the needs
for agricultural R&Dpoint to the optimal magnitude ahiestments

e What results can be expecte?d modeling gives some insights into productivity,
sustainability, and povertesults
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2. Scale and Focus of the CGIARStrategy and Results Frameworkand the
Portfolio of Mega Programs

2.1 TheGlobal Contributionof the CGIAR

The livelihoods of many smallholders and rural people depend directly on their ability to

produce and marketop, livestock, fishand foresproducts. Therefore, agricultural

growth in developing regions remains fundamental for povertycteduand food

security the first Millennium Development Goal (MDGJhe indirect effects of

agriculture growth and ecosystems services through value chains, ecology, and

consumer sO0 nutriti onfpaertganthteirgerarbtober e even | ar
eradcated in the longer term, substantial investments must be made in agricultural

research and innovation.

Improved agriculturahnd forestrysystems have crucial roles to play with regard to other
development goals, including the MDGs related to achiegiegter environmental

sustainability, improving access to water, promoting gender equality, reducing child

mortality, and improving maternal health. Agricultural research must tackle how best to

manage the scarce resources that contribute to agricultadalgtion, including water,

soils, forests, and fisheries. Because climate change increases uncertainty about climatic
events and raises poor farmerso6 vulnerabilit
essential to identify means of adapting agricultayakems to changing environmental

conditions and determine how to better manage agricultural and forest systems to

mitigate climate change.

Agriculture also has the potential to significardaffecthealtt® negatively through the

prevalence of foothornecontaminants such as aflatoxins, for example, and positively

through the potential for improved nutrition, such as through biofortification and healthy
affordablediets for the poor. Agricultural systems themselves sevaftdgtthe health

of rural peoge through pesticide misuse and the creation of breeding habitats for disease
vectors, for example. Therefore, agriculture
researchn pursuit offuture improvements in health and nutrition.

At all levels,meetingthese development challengesguiresa specific focus on
empowering women to grasp opportunities for improving their livelihoods and those of
their families.

Finally, agricultural researamust also takadvantage of innovative opportunities
improvedewelopingcountry food systemroughcuttingedge sciende including
information technology, biotechnology, and nanotechnology.

Modeling Sources I: World Food and Agriculture Scenarios

Becausehie CGIAR strategy must be forward looking and address engechiallenges

the Strategy Committee engagadrarious modeling activities tassesghe future of
food and agriculturéThe IMPACT modelfrom the International Food Policy Research
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Institute (IFPRI)was used for this scenario analysis. Here only a siopérview is
given; for details of results and model design sedtlience website’ See Figure 2.1
for the units of analysis used by IMPACT.

Figure 2.10 IMPACT food-producing units

115 Regions X 126 H,0 Basins

Note: The 281 foogbroducing units identified by IMPACT, based ogigns and river basins, are the basic
unit of analysis used in IMPACT scenario analyses.

The IMPACT model was used &malyzea variety of possiblpolicy and investment
scenariosinvestments igricultural R&D; investments imrrigationinfrastructure
changes iragriculturalmarketing andseverakcombinations of thesscenariosThe
projectionsextendto 2050 Alternative policy and investment scenare®rlaya

baseline that assumes a continuation of trends in populataegricultural and

econonic growth and that postulates moderate climate ch#nwgegh2050.For each
scenario, changes in yield, total production, world prices, trade, and malnutrition are
presented for 2025 and 2050.

% IMPACT has 115 couries (or in a few cases country aggregate) regions, within each of which supply,
demand, and prices for agricultural cootfities are determined (Figure 2.1). Large countries are further
divided into major river basins. World agricultural commodity prices are determined annually at levels that
clear international markets. Growth in crop production in each country is detdrbyireeop and input

prices, exogenous rates of productivity growth and area expansion, investment in irrigation, and water
availability. Demand is a function of prices, income, and population growth and contains four categories of
commodity demand food, feed, biofuels feedstock, and other uses.
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1. Scenario & An increasedagriculturalresearchinvestmenscerario assumes a 60
percent increase in all crop yield growth rates over the baseline and a 30 percent
increase in animals.

2. Scenarid2d This scenario combiesinvestment and policy fanhanced water
and soil management with enhanced market access

3. Scenarid3d A comprehensive scenario comeaincreasedgriculturalresearch
with moreefficient researchexpandedrrigation,improvednaturalresource
managementndenhancednarketaccess (thus equals Scenarios 1 + 2 + more
efficiency in R&D)

Scenariold Increased agricultural investment

Increased investment in agricultural research in the crop and livestock sectors leads to
both higher crop yields argfowth inlivestock numbers. By 2025, developioguntry
maize, rice, and wheat yields are 8 percent, 5 pgraad 7 percent higher compared

with the 2025 baselingcenariovithout increased agricultural investmémable 2.1)

Higher yields and livestock numbers, in turn, boost agricultural production and result in
lower agricultural commodity prices. Intetranal prices for maize, ricand wheat in

2025 are 19 percent, 9 percent, and 14 percent linaathe 2025 baseline valu€gable
2.2). Livestock prices are reduced somewhat less.

Scenario20 Improved natural resource management andvith enhancedmark et
access

Under Scenari@, maizeyields rise modestlyo 2025 The largest yielahcreasas seen

for rice in SubSaharan Africaat 4.3 percento 2025,comparedvith the baseline value.
Production levels increase most for wheat, at 7 percent, folloyedillet and sorghum,

at 6 percent. As a result, food prices change only slightly under this scenario, by-+0.5 to
3.1 percent for cereals ar@l3 to-0.9 percent for livestock products.

Scenario 3 Comprehensive agricultural investment and policy

As expected, the comprehensive agricultural investment and policy scenario yields the
highest outcomes among all scenarios examined, given very high investments in
agricultural R&D, combined with investments in irrigation developmeauwlicy reform

and investmet for enhanced natural resource managepagwipolicy reformto reduce
marketing margins. Yield improvements are significant, even by 30&8ls riseby 11
percent for maize, 8 percent for rice, and 12 percent for n2yz2050, yield
improvements armuch higher geescenario paper on the Allianeesb site)
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Table 2.1 Yield changes under variousnvestment and policyscenarios, 2025

Developing
Crop/scenario countries  World
Maize
Yield in 2000 (mt/ha) 3.0 4.4
2025 laselineyield (mt/ha) 4.5 6.4
Yield change (% change from baselir
scenario)
Scenario & INC AG RES 7.9 2.6
Scenario 3 NRM/IMM 1.3 -0.1
Scenario 8 COMP POL_INV 11.2 3.7
Rice
Yield in 2000 (mt/ha) 2.5 2.6
2025 baseline yield (mt/ha) 3.2 3.3
Yield change (% chage from baseline
scenario)
Scenario ® INC AG RES 5.2 4.9
Scenario 3 NRM/IMM 15 1.4
Scenario 3 COMP POL_INV 8.0 7.6
Wheat
Yield in 2000 (mt/ha) 2.5 2.7
2025 baseline yield (mt/ha) 3.3 3.5
Yield change (% change from baselir
scenarid
Scenario ® INC AG RES 7.2 4.4
Scenario 3 NRM/IMM 2.5 15
Scenario 8 COMP POL_INV 11.8 7.4

SourcelFPRI IMPACT, Mark Rosegrant edl. for Strategy Tean2009
Note: The 2025 baseline scenartowith climate change

Table 2.25 World grain prices under variousinvestment and policyscenarios 2025

Price change in 2025
(% change from baseline scenario)

Price in 2025 baseline Scenario Scenario

2000 price Scenario d 20 30 COMP

Commodity (US$/mt) (US$/mt) INC AG RES NRM/IMM POL_INV
Rice 190 272 -7.5 -0.6 -10.3
Wheat 113 203 -12.4 2.1 -14.9
Maize 95 151 -18.7 2.1 21.2

SourcelFPRI IMPACT, Mark Rosegrant edl. for Strategy Tean2009
Note: The 2025 baseline scenariavith Climate Change

Of relevance for the system level resultsraseonly the productivity outcomes from
these scenarios, but also the impact of the R&D, environmental and glwdinges for
the hunger and undeawutrition reductiongoals.Overall, tre scenarid3 achieves the
largest reduction in childhood malnutritidsy 11.2 million childrer(Table 2.3)
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Table 2.3 Child malnutrition under various investment and policyscenarios 2025

Change in child mautrition in 2025

Child 2025 baseline (% change from baseline scenario)
malnutrition child
in 2000 malnutrition Scenario @ Scenario 8 Scenario 8

(millions of (millions of increased R&D NRM & Comprehensive
Region children) children) Irrigation Policy
South Asia 75.6 66.4 -3.3 -2.4 -6.2
East Asia and
the Pacific 23.8 15.9 -9.5 -5.8 -16.9
Eastern
Europe and
Central Asia 4.1 3.3 -8.1 -2.9 -12.0
Latin
America and
the Caribbean 7.7 7.1 -8.7 -5.8 -15.4
Middle East
and North
Africa 3.5 2.1 -13.6 -10.3 -25.5
SubSaharan
Africa 32.7 44.7 -8.5 -55 -14.8
Developing 147.8 140.0 -6.3 -4.1 -11.2

SourcelFPRI IMPACT, Mark Rosegrant edl. for Strategy Tean2009
Note: The 2025 baseline scenariavith Climate Change

Modeling Sources II: NeededSize andR&D Actions for Scale and Efficiency

The CGIAR needs to be seen in the context of overall agricultural cbseateveloping
countries. The CGIAR covers about 10 percent of total public expenditures for public
R&D in developing countries. Here wsel F P Rriulépsier modelto specifically
analyze the effects of scaling up and of improving the efficiency afidgral R&D in
general and the role of the CGIAR in that cont8/hile the assumptions made in this
analysis are broadly consistent with the results and assumptions related to the scenario
analyses reported under the IMPACT modeis modeling is ndiormally connected

with the IMPACT modelfor details seebackgroundgpaper on thélliance websitd.** A
businessasusual scenario is contrasted with R&D policy scenarios projecting R&D
investment, agricultural growtnd the number of poor in eadbvebpingregion to

2020 gee the Alliance website for regional detaitglfor two different poverty line®
$1.25 and $2.00 a dpy

9 The economic principle behind this simulation is that R&D resources can be allocated until the marginal
returns of these investments are equal. If there is a difference in returns, resources can be moved from
lower-return regions to highereturn regions. When returns are equal among regions, total sum benefits
from all regions are maximized.

' The CGIAR reports its spending for the SBahara Africa, Asia, Latin America, and West Asia and
North Africa regions. We ge the share of NARS spending to allocate CGIAR spending to each country or
subregion.

15



e ScenarioA assumes thatroductivity increasegtotal factor productivitys
assumed to increas@nually in all regions by 0ercenage points

e Scenario Bassumeshat countries and donors become nuoeerty oriented
(that is,total R&D invested in 2008 is allocated among regiorsuch a way that
poverty is minimized)

e Scenario @ombinesa scenario of increasguoductivity with increased
efficiency of R&D .

Under the first scenariancreasing agricultural productivity annually by 0.5 percent
across all regions until 202@ould requireaboutUS$L8 billion abovebusiness as usual
(Table 2.4. Under thesecondscenario mor®&D investmentvould be allocated to Sub
Saharan #ica and South Asito minimize povertyMost of the poor earning less than
$1.25 a day live in South Asi&@g8million) andSubSaharan Africg365 million). Thus,

to effectively reduce poverty, a sigicéint share of R&D investment should be allocated
to those regionslhe third scenario shows thagtter results can be achieved if the
efficiency of R&D investment is improvedt realistic scalesThe elasticity value used is
within the range of the elasity distributions defined for each region and significantly
lower than the extreme values in those distributiMwe efficient R&D investment
results in significant increases in the rate of growth and the number of poor people lifted
out of poverty irboth scenario¥’

Table 249 Scenarios forR&D investment and impact on povertyand agricultural
productivity growth, 2008i 20

Change in  Agricultural
R&D investment  Number of the number productivity
(millions 0f2005 poor of poor growth rate
US$) (millionsg) (millions) (%)
Scenario 2008 2020 2008 20082020 2008 2020
ScenaricAd 0.5 percent 5,139 17,863 1,420 -268.0 1.20
growth in productivity
Scenario B poverty 5,139 12,446 1,420 -414.0 1.36
minimization
Scenario @ 0.5 percent 5,139 14,228 1,420 -351.0 1.63
growthin productivity
with higher R&D
efficiency

SourcelFPRI multiplier modelShenggen Fan et. for Strategy Tean2009 Details see Alliance web site
Note: The scenarios in this table assume a poverty line of $1.25 a day.

2 The use of2 instead of $1.28s the poverty line introduces changes only on the poverty results. In
generalwhen £ a dayis usedas the poverty line, the allocati patterns observed are similar to those in
previous scenarios, withe major difference being thaglatively more investment tends to be allocated to
Asia rather than t&ubSaharan AfricaWhen$1.25 a days usedas the poverty line, the shareSiib

Saharan African the total number of people lifted out of poverty under the poverty minimization scenario
is 21 percent butlls to 16 percent (favoring Asia) whé&2 a day is used
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In sum,at a global scale (developing countries), agricultural R&D would need to increase
from the aboutUS$5.1 billioncurrentlyto US$14.2 billion in 2020To deliver on the

global public goods components for which at lea$0 percent share in this spergis
required wewould need to aim foa CGIAR of US$1.4 billion, thus about tripling its
current size,

Mapping Poverty and Agricultural Challenges and Opportunities

A new, comprehensive approach was used to map across and within regions and large
countries the patterns and joint appearances of povertthargricultual challenges

ard opportunitieRR&D and institutional innovations caddressFigures 2.2 and 2.3

show he conceptual logic and a preliminary set of maps thatadwvablefor the intial

design and future monitoring of a resuttsented CGIARas well ador regional and
national policy and R&D playersnoreare availabl®n the Alliancenebsits.

These spatial data bases are now being integrated to provide direct input to thedGGIAR
future strategy. For example, data bases on concentrations of poor\p#idpeoverlaid

with those oragricultural potential and agricultural systems to identify agricultural
systems where investments in agricultural R&D are likely to have theegdaimgpact on
poverty reductiorfFigure 2.4ai b).
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Figure 22(a)d The CGIAR vision statementdefinesrelevantgeographies

CGIAR Vision

To reduce poverty and hunger,
improve human health and nutrition,
and enhance ecosystem resilience

through high-quality Intermational agricultural
research, partnership, and leadership.

o -~

Improved Welfare, Sustainable Resource
Reduced Vulnerahifity & Utilization & Enhanced
Enhanced Gender Equity Ecasystem Services

Agricultural

Development
Challenges &
Opportunities

Drivers of Change (including more effective agricultural R4D)

Figure 2.2(bp Strategic CGIAR-wide geographicdomains

CGIAR Wide* Strategic
Domains In 4 Geographieg

Improved Welfare &
Reduced Vulnerability,

Enhanced Resource
Sustainability & ES

Development Domains

(short-medium term conditioning factors
for agriculture based development)

Food for People
Geographies of agricultural
systems

Environment for People
Geographies of ecosystems and
ecosystem services
Policies for People
Geographies of national, and
regional policy space

Ag. Development
Challenges &
Opportunities

Indicators mapped andverlaid
in pixel or polygon formats

Drivers of Change

* More specific domaimepresentationswill be appropriate as
individualMegaProjectsare proposed for further evaluation
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Figure 2.30 Sub-national poverty mapping resultsca. 20® (preliminary)
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Notes:Poverty lines are based on 2005 purchagioger parity dollarsTheseresultsare provisional and

should be interpreted with caution. The spatiablgton of mapping varies widely among countries, as do

the poverty measures and (where relevant) the consumption baskets to which they are applied. Where 2005
subnational estimates are based on rescaling of existing national poverty line headcou(aOhdesults,

the reliability of that rescaling depends, among other things, on the year of the national survey, the change
in local consumer prices between 2005 and the survey year, and thetgaprthe national and the
internationally comparableurchasingpower parity(PPP)poverty lines (when akreexpressed in 2005

local currency).

Source: CGIARStrategy and Results Framew@gatial Analysis TeapStan Wood eal. (CGIAR, World

Bank, RIMISR etc. sedackground documents @liance websitg.
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Figure 24(a)d Developmentdomains (provisionaly Agricultural potential and
market access

Development domains ;:gs k ‘!‘I.
(a3 .‘<' . -t
H ‘K‘ b :
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Qoom] forest

Imgmead arans M

[ e \‘;,

- Frolected smeas H
Frotected areas L -

"] irana woler bodes Notes:Rainfedagriculture potential(crops, grazing, forest) is classified as high, medium or low (H,M,L).
| . Rainfedpotential, closedorest, intensively irrigatedand protected areas are all classified into high (H) and
=5 low (L) marketiccessareas. ThudiL is mediunrainfedagriculturalpotential areas with lonmarket access.

Mot watabk

Notes:Development domains reflect agricultural potential and market acClesed forest, intensively
irrigated, protected, urban, and not suitable aae@sotaltered froman agricultural potential map. Other
areas of rainfed agriculture potentéaieclassified according thigh, medum, and bw agricultural
potential anchigh orlow marketaccess.

LL = low agicultural potential and low market access

ML = medium agicultural potential and low market access.

MH = medium agcultural potential anchigh market access

LH = low agicultural potential anchigh market access.

HH = highagicultural potential anchigh market access

HL = highagicultural potental and low market access.

Sourceas above

The maps indicate that poverty is concentrated in Africa in the Great Lake region, West
Africa and Ethopia. In Asia, poverty is concentrated in India and Pakistan. Global
population projections also show thia¢ 9 of the top 10 most populated countries in

2050 are predicted to be in the South, including (in order of population size) India, China,
Pakistan, Nigeria, Indonesia, Bangladesh, Brazil, Ethiopia, and the Democratic Republic
of the Congo. Therefore, is imperative that agricultural research make a contribution to
poverty reduction in these areas that are already impoverished and can also be expected
to have even larger concentrations of poor in the future if current trends are not
addressed.
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Figure 24(b)0 Developmentdomains (provisional): Africa
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Notes:Development domains reflect agricultural potential and market acCles®d forest, intensively
irrigated, protected, urban, and not suitable aaeasot altered froman aricultural potental map. Other
areas of rainfed agriculture potentéaieclassified according thigh, medum, and bw agricultural
potential anchigh orlow marketaccess.

LL = low agicultural potential and low market access

ML = medium agcultural potential and lownarket access.

MH = medium agcultural potential anchigh market access

LH = low agicultural potential anchigh market access.

HH = highagicultural potential anchigh market access

HL = highagicultural potential and low market access.

Sourceasabove

2.2  SysterrLevel Strategy and Results

The Strategy and Resul&sameworkserves the overallision of the CGIAR systeno

reduce poverty and hunger, improve human health and nutrition, and enhance ecosystem
resilience through higlguality interrational agricultural research, partnership, and
leadership It buildson the set of system objectives (sydmls) and defirmambitious but
realistic resultsn terms of indicatorsn timelines.

For that, ambitious but realistic results on timelinesbaiag defined. Investors should
know what they can expect when they invest in the CGIARR. Strategy and Results
Framework as designed herés for the system as a whole, not a partial program.
The resultsoriented indicators at the system level are theving:
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1. Lift annual agriculturaproductivityby an additional 0.percenagepoints to
meet the food needs of a future world population artelp reducegovertyby 15
percent by 2020, as part of an overall global agricultural R&D strategy.

2. Contributeto reduction of hunger and improved nutritionline with MDG1
targets cutting in halfby 2015 (or soon thereaftahje number of rural poor who
are undernourisheavith a focus on child underutrition.

3. Delivertheseoutcomes iroresustainable wag/by using less watgthrough
greater water productivityhalting or reducing the rate of furthéeforestabn
and soil degradation (through improved land management practices, including use
of paid ecosystem services), and contributing to climate chaitigation and
adaptation.

Furthermore, gender and capacity strengthening indicators are being factored into each of
these resultsriented indicators.

The building blocks of th&trategy and Results Framewanle a set afeven

interlinked megaprograms (MPs) and two platform®n gender and capacity
strengtheninghatwill cut acrossall MPs (Figure 2.5) Each of these MPs will be further
developed within the Strategy and Results Framework with its own set of indicators that
are broadly consistent witheatoverall Strategy and Results Framewadihke Strategy

Team went through a process that began with-lstigg of MPs (as reported in Progress
Report No. 3) and moved toward assessments andlistiog, as reported in this

progress report.

Figure 2.50 Megaprograms

Mega Programs
Crop Germplasm \

(E:o:servatlon, Diets, Agriculture,
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and Use :
and Agriculture
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and Ecosystems

Agricultural Systems for the Poor and Vulnerable

Forests and Biomass

Platforms

Gender
Capacity Building
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The Strategy Team handléte problem ofieciding oncompeting MP opportunities
by creating dierarchy with two levels below the global goal (visiozgnsisting o{1)
five subgoal criteria and (2) seven mega progrgfgure 2.6) The five subgoal
criteria include the threalready mentioneidl increased productivity, reduction of poverty
and hunger, and sustainabibtyas well asncreasedjyenderequityandcontribution to

capacitystrengthenindgfor more detail see draft paper on the Alkawebsitg.

Figure 2.60 Hierarchy of CGIAR global goal, sub-goal criteria, and mega programs
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Note: ACO means -dgriéhted indieatorsdoodtheisudoals senviegthe CGIAR vision
2.3  TheMega Pogram Portfolio An Overview

Broadly speakinghe MPscan be characterized as follows:
Four of the MPsaddress the delivery of international public good®f importance to
all agricultural systemaPs 1 4). The other three MPs, which also provideglobal
public goods have amore geographicalor systemsfocus,addressing resources
(agroecosystems, water systeanrsd forestsjhat requiraurgent attention imigh-priority
regions(MPs 5 7).
The MPswill notbeof equal size; rather, their proposed sizated to what it takes to
get the job don€or an overview, see Table 2.5)
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The identified MPs are the following:

1. Crop GermplasnConservationEnhancementand Usé& Genetic improvement of
the worldobés |l eading food cmgg#ésugesvad uct i vi
the CGIAR, including its crucial role in conservation of genetic resources.
Annual costTBD
People reachedXXX

2. Diets, Agriculture, Nutrition, and Healtld Research to improve nutritional value of
food and dietsenhance targeted mitton and food safety progransnd change
agriculturalcommodities andystemsn the medium ternto enhance health
outcomes
Annualcost TBD
People reachedXXX

3. Institutional Innovations, ICTs, and Market8 Knowledge to inform institutional
changes neded for a welfunctioning local, national, and global food system that
connects small farmers to agricultural value chains thrsufghmationand
communications technologies and facilitates policy and institutional reforms.
Annual costTBD
People reahed XXX

4. Climate Change and\gricultured Diagnosis of the directions and potential impacts
of climate change for agriculture and identification of adaptation and mitigation
options for agricultural, food, and environmental systems.

Annual costTBD

Peopk reached XXX

5. Agricultural Systems for the Poor and VulneralideResearch integrating promising
crop, animal, fish, and forest combinations with policy and natural resource issues in
the domains where high concentofferti ons of t
agricultural potential.
Annual costTBD
People reachedXXX

6. Water, Soils, and EcosysteddHdarmonization of agricultural productivity and
environmental sustainability goals through policies, methods, and technologies to
improve water and soil managent
Annual costTBD
People reachedXXX

7. Forestsand Biomas$® Technical, institutional, and policy changes to help conserve
forests for humanity and harness forestry and biomass production potentials for
sustainable development and the poor.

Annual cet TBD
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People reachedXXX.

Two i pl awillfwork tow&rd system synergy and effectiveness in two key areas,
cutting across all MPs and also focusing on tangible results:

e The @gnder platformwill facilitate strong attention to gender issues and rebea
cooperation on these issues across MPs. The expected resultseaed

involvement and income of women in agriculture in terms of production, marketing,

and processing and redegdisparities in their access to productive resources and
control of ncome.The agenda draws on a wide consultation procesducted
severaimonths ago (see annex).

e The @pacitybuilding platformwill strengthen the capacity of the CGIAR and its
partners through improved resela networks, information technology, knowledg
management systepend trainingThe expected result dynamic knowledge
creating andsharing systersomprising CGlARcenters, strong independerdtional
agricultural research systepamd other research partners sharing knowledge
resources and ajpgations

Beyondmegaprograms anglatforms, a variety of other formal and informal
mechanismsvill be needed to ensure interactions across MPs, build communities of
practice, and netwosgkvith partners. Many of theseechanisms alreadxist in the
CGIAR, but otheranay needo be created to meet the needs of the new CGIAR
structure.

Table 250 CGIAR megaprograms: An overview [to be completed]

Contributions to systenesults

Budget
requirement People Poverty
MP (6)) reached Productivity  reduction  Sustainability Gender Capacity
1. Crop Germplasm
Conservation,
EnhancemenandUse

2. Diets, Agriculture,
Nutrition, and Health

3. Institutional Innovations,
ICTs, and Markets

4. Climate Change and
Agriculture

5. Agricultural Systems for
the Poor and Vulnerable

6. Water, Soils, and
Ecosystems

7. ForestryandBiomass
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3. The Mega Programs and Their Rationale

Megaprograms are defined and delineasecthateachwill deliver results in support of

the systemds omegaprao gr iagpastdh the conbexbf the Strategy and
ResultsFrameworkare bigger than theiusn because of expected synergiggnergies
between MPs are essential for successful functioning of the MP portfolio andthus f
achieving the strategic objectives of the CGIAR. Even though all MPs are connected to
different extentsit is important to conceptualize speciftrong and direct linkages

among them antb make these linkageperational fronthebeginning of

implementation.

For instance,ite MP on crop germplasm enhancement and production needs to closely
coordinate with the MP on agricultural systems for the poor and vulnerable because
innovation for crop productivity and resilience is critical for achieving rapu

sustainable reduction of poverty and hunger in agricultural systems. The crop germplasm
enhancement and production MP also requires close cooperation with the MP on diets,
agriculture, nutrition, and health because genetic improvement of crops ssargce

improve the nutritional value of foods and the overall diet quality of poor people. The MP
onclimate change anagriculture requires close synergies with the MP on institutional
innovations, ICTs, and markets because, for instance, weaathtl information is

essential for identifying successful adaptation stratetyieddition, br climate change
mitigation, access to financial services and insur&cericial. Cooperation between the

MP on forest@ndbiomass and the MP on water, soils]l @osystems is needed to
enhance the sustainability of ecosystems. With these strong synergies, thaldallief

the MP portfolio surpasses the sum of the value of individual MPs operations.

The Strategy Team considers MP developmeritieaative process from longlists of
proposals of potential MPs to shdidting with the help of analytical tools to revisiting of
MPs on the basis of scientidtsput and further informatigrto ultimately support an
evidencebased policy proces3hese iterations arongoing. A largescale surveyas
undertaken to enrich the proce$ke Global Forum on Agricultural Reseaand

regional dialogues scheduled in coming montkk further enrich the process.

Scientist®Survey onOpportunities (Preliminary Reporting)

The Strategy Team condecdta questionnairaimed at frontline researchers and
scientiss in the agriculture research communilgsigned to elicit their suggestions on
key opportunities for international agricultural research. The goal wdsritify key
opportunities fotarge-scaleinnovationthat wouldbenefit millions of poor people and
have significant beneficianpacts orresource use aheenvironment.

The questionnaitalesigned by geam led by Ruth Meinzebick, wasconduded
between August &nd20, 2009 It was distributed tonore tharil,100 frontline
researcherbothwithin and outside th€GIAR (Figure 3.1) In addition, the
guestionnaire was disseminated throtlghnetworks of the Global Forum on
Agricultural Researcho other key stakeadiders intheagricultural community. Given the
time constraints, the questionnaire was conduaidylin English, although neinglish
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respondent sd ent r iMersthaméQ final aad conaplete espensed e r e d .
were receivedThese distinct regmdents put forwarchore tharb00 key opportunities.

The questionnaire received responses from 407 individuals who identified at least one

key opportunity.

Analysis of Key Opportunities for International Agriculture Research

The six main categories idéied byt h e s u r \aealysistwera mo s
production, productivity, and technology

postharvest processing

consumption and nutritign

natural resources and environment

institutions, policies and marketnd

organization of research.

oA LNE

The analysis of keopportunities identified by scientists was done without reference to

theSt r at egy TOreidemifyisgmegaprograms (although some of the clusters

were influenced by earlier broad categories of research identified Bytthe at e gy Teamod s
prior repats). Nevertheless, it is possible to link most of the clusters from the survey into

one or more of the emergimgegaprogram topics. Table Bprovides an overview of

these linkages. The following discussion briefly summarizes the clusters from the survey

under eacmegaprogram. As eacimegaprogram is developed, it would be worth

revisiting the original responses under each cluster that is identified as relevant. (For

further detail see repoon the Alliance website)

Figure 3.10 Primary disciplines of respondens

Primary discipline

Agronomy

Other (please specify)

Biotechnology

Other social sciences

Other biological

sciences Crop

- breeding/pathology
Nutrition

Natural resources

Management

Economics/Agricultu

il:isheries al Economics
\ood safety

Institutional devt. —Heath/environmental Forestry
health

Livestock/veterinar
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Table 316 Coverage ofsurvey responsegjrouped by megaprograms (preliminary)

Mega pro

rams

Topic

16 Crop
Germplasm

28 Diets,
Agriculture,
Nutrition, and
Health

30
Institutions,
ICTs, and
Markets

45
Climate
Change

50
Agricul
tural
Systems

60
Water,
Soils,
and
Ecosyst
ems

70
Forests
and
Biomass

la. Other crops

*

*%

1b. Staple crops

*

*%

*

1c. Crop productivity

*%

*

1d. Forestry/agroforestry

*%

*%

le. Livestock

*%k

1f. Aquatic

*%

1g. Production technology

*%

1h. Agronomic practices

*%k

1i. Weed control

*%k

1j. Smallholder/urban
production systems

1k. Seed systems/planting
materials

*%

1l. Soils

*%

1m. Biotic and abiotic stress

*%

1n. Biotechnology/gesmics

*%

*%

2. Postharvest

*k

3a. Food security

*%

3b. Nutritional quality

*%

3c. Food safety

*k

3d. Consumptiosther

*%

4a. Natural resources

*%

4b. Multifunctionality

*%

4c. Crop/biodiversity

*%

4d. Water

*%

4e. Energy

*%

4f. Climate change/ecosystel
services

*%

5a. Policies

*%

5b. Marketrelated

*%

5c. Assets

*%

5d. Biosafety, regulation

*%

5e. Health

*%

5f. Capacity, educatig
extension

5g. Information and
communication technology

*%

5h. Credit

*%
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Mega programs
60
Water,
206 Diets, 30 50 Soils, 70
Agriculture, Institutions, 49 Agricul and Forests
16 Crop Nutrition, and ICTs, and Climate tural Ecosyst and

Topic Germplasm Health Markets Change | Systems ems Biomass
5i. Reduced vulnerability * *
5j. Institutions *
5k. Gender/youth
5l. Innovation *
5m. Welfare/livelihoods *
6a. Reseategeneral * *
6b. Research tools
6c. Farmer participation *
6d. Integration * * *

Note: ** indicates a strong (primary) linkage between survey clustemagaprogram * indicates a
secondary linkagehesurvey cluster containkey opportunities related to thraega program

3.1 Individual Mega Programs

Below follow brief descriptions of each Mega Program derived from more detailed early
drafts currently under consideration of the Strategy team. The next report will provide
further detail and especially costing and results criteria for each MP.

MP 1: Crop GermplasnConservation Enhancementand Use

Crop yield growth in the main food staples is slowing, and production is slipping below
demand. Cropieldsneed to increasabout 50percentoy 2030 to meet the food demands

of the growing world population, particularly in the developing world. The CGIAR has
achieved huge successes in meeting its goals for sustaining and improving the availability
of food and reducing povertiaitough breeding and genetic enhancement methods. There
are exciting new opportunities to integrate the analytical power of molecular science with
traditional approaches to speed the timeframe for research. Plant breeding with the help
of molecular technolgies can contribute significantly to the achievement of yield

increases.

The basic science for crop enhancement for
wheat, sorghum and millets, and roots and tubers, and patgkfruit and vegetablese

thefocus of this MP. They each require attention in proportion to their relevance for the
consumption and the income opportunitiepodr and foa well functioning worldood

system.
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Increasing yields requires a combination of improved (adapted) gespbojenal

managementand timely availability of appropriate inputSenetic improvement in turn

rests on genetic resources. The CGI AR is the
genetic resources for most food crops and these together witkhbeacterization

represent a major international public good of the CGIAR. They are held in trust for

humanity, under the International Treaty for Plant Genetic Resources for Food and

Agriculture.

Genetic improvement research needs to advance hand imitaride advancement of

physiological knowledge arttie abilityto accurately define the phenotypic responses of

plants in particular agronomic settings, clingggnd input market context$herefore,

the work of this MP, which will be at the cutting edgf science, must be closely

coordinated with the work of MB (Agricultural Systems for the Poor and Vulneraple)

where research shall integrate promising crop, animal, fish, and foi@stpping

systems under the agronomic, climaéind market conditons i n whi ch the wor
are concentratedrigure 3.2 indicates crop potential globaburther analysis of the

geographical synergies ofop potentiad, commoditiesand their relevant importance for

poor people will be required for fleshing obts MP, MP5, and their linkages.

As this MP is likely to be large, subprograms within the MP will make the research
programs manageabl®ne subprogram could concentrate on genetic conservation and
characterizatiojcuttingacross all cropsnd possih livestock, and fish resourcés,
take advantage of common platforofscience Systemwide support to information
systems and bioinformatics as well as policy and regulatory support would benefit work
on all crops. The crossop work would be on thellowing themes:
e Genetic resources conservation and assessment and gene dis@éneprogram
will support the collection, conservation, enhancement, use, and distribution of
wild relatives, cytogenetic stocks, genetic populations, and molecular genetic
resources.
e Information systemdhis program will integrate bioinformatics and crop
information systems.
¢ Institutionaland regulatory supporfThe MP will strengthen capacity to manage
intellectual property and promote deployment systems for safe use/of ne
technologies. Partnerships with the private sector will be especially important to
allow for accesdgo proprietary tools and technologies that can provide traits of
importance to poor farmers and consumers. Policies are also needed to harmonize
regulations on variety release, seed regulations, and pdaytdary legislation.

Work on genetically enhancing crops will focus at the crop level, and interactions of

genetic improvement with efficient and sustainable cropping systems will have the

individual cr@ work serving to support the system work of B1Bn agricultural systems

for the poor and vulnerabl&he focus can be partly guided by cagtential mapping

(seeFigure 3.2. The cropspecific themes are as follows:

e Genetically enhanced germplasm (adsgeh populations, linesnd clones, plus

genetic stocks)rhis sulprogram will continue strategic breeding and-preeding
research in close partnership with national systems,thatlaimthat national
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systems will take over most of the applied breedictyities through their own
networks and partnerships. The program will sharply increase support to innovative
long-term research to push out the yield frontier of major food crops through
processes such as transfer of the C4 photosynthetic pathwayinghplagt
architecture, and heterosis.

¢ Interaction of genetic improvement with efficient and sustainable cropping systems
This subprogramuvill maintain clear links taMP 5 for work in specific regions that
focuses oragronomy, ando MP 6(on water, sits, and ecesystemy, with a
special emphasis on enhancing input efficierioy éxample nitrogen use
efficiency and even fixation) and reducing losses from biotic and abiotic stresses. A
major challenge will be to integrate adaptation to climate chapgeducing
vulnerability to evolving stresses, such as drought, heat, and changing pest
populations.

The work of this MP and MB will also need to be closely linked to the work on
institutional innovations, ICTs and markets, especially in terms of anpibutput
market innovationand value chain@ViP 3). Especially at the output level, value chains
merge commodities upstream in processing and marketing sydtevmstreamthus
making it essential to consider these issues across commodities and notimodity
specific wayonly.

Results expected from this mega progiantude thecollection, preservation,
characterization, anaseof the 20 crop specieBandled by the CGIAReasy access to
improved germplasm for farmers; development of cultivarsrédguire fewer inputs of
water, land, fertilizers, pesticides, and labor and produce higher yields and profits while
having a positive impact on the environment; and easy access to improved genetic
materials for farmers, scientists, extension speciadist$ value chain operatoighese
intermediate results will have to be tracked to actual system level results criteria of
productivity increase and improved food and nutrition security.

Figure 3.20 Crop potential mapping
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irrigated areas, closed forests and inland water bodies

MP 2: Diets, Agriculture, Nutrition, and Health

Hunger, poor health, and undernutnitiare keyntertwinedfeatures of poverty and a
strongfocus of the Millennium Development Goals (MDGs). Reducing the number of
undernourished people (MDG requires that the poor have access to enough food to
meet their daily caloric requirements anddod of the right nutritional quality to prevent
deficiencies of essential micronutrients such as iron, aimt vitamin A. Good nutrition,
particularly in these critical micronutrients, is crucial to fighting infections and reducing
the overall burdenfalisease, as well as to preventing maternal and child mortality
(MDGs 4, 5, 6)Figure 3.3 shows that child stunting, a major indicator of childhood
malnutrition, is severe in parts of Africa, India, Southeast Asia, and Central America.
Other measures diunger, as in Figure 3.4, highlight these same areas, but Latin America
to a lesser extent.

Agriculture provides longeterm solutions to hunger, malnutrition, and poor heajth
providingmore affordable and more nutritious foods degtelopingagricultual systems
and policies that minimize health risks and maximize health benefits from food.
Agricultural investments therefore critical to the loAggrm sustainability of food for
people and to ensuring a healthy diet8do 9 billion peopleby the midile of this
century

Research activities and communities in the agricultural and health sectors have long been

isolated from one another. Thizegaprogram will be a flagship initiative in integrating
agricultural and health research for improving theinonh of the poor.
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The mega program will have two component progtdimised by a research platform for
close collaboration between the agricultural and health research communities at the
international and national levels. The recently established Aggnietand Health

Research Platform (AHRP), which links CGIAR centers, the World Health Organization,
and several other health institutions and experts, will be expanded for this purpose.

e Component 1tmproving maternal and child nutrition through impralveutritional
value of foods and overall diet quality

Young children and women of reproductive age are hightyitionaly vulnerale

(Figures 3.3 and 3.4andfailure to protect nutrition during pregnancy and early

childhoodhas potentially devastatitgjgo ns equences for ahsountry?o
programfocusingon women and young childravill undertake researa@n

improvingw o me n  a n d aacdss to iterpensive snutritious food.

The very poor largely depend oareals for théulk of their @ergy and

micronutrient intakesbut animalsource foods, fruitsand vegetables are much richer
sources of micronutrients. Research under this program will therefore also focus on
improvingp o o r  pacaess tododal affordable aninsaurce foods, frits, and
vegetables, through innovation in production, accass marketing. Improving food
policies,for exampleon pricing or food stocks, will be a strategy for provision of
inexpensive, nutrieatich foods.

This program will continue and substarlyescaleup nutritionspecific

biofortification researckand dissemination to eagsersalready being undertaken by
centers of the CGlARNder HarvestPlus Challenge Progrdimvill involve

innovative breeding research walricultural research institamsand testing of
promising new varieties in local contexts withtional agricultural research systems
It will implement intersectoral research involving agriculture, healtld nutrition
institutions and experts. It will also extend food econgraiedpolicy researctio
address policies that will improve supply of inexpensive nutrients to the poor.

e Component 2Changing agricultural systems to improve health outcomes

Agricultural systems have major impacts on he##ido not involve the direct

provision of food and nutrition. Thesmpactsoperate through food chains, the role

of water in food production, enhanced disease risks associated with these processes
and the broader relationship between population health and agricultural productivity.
In all of these relationships, the poor are demonstrably at greateFhliisknega

program will reverse pasiluresto integrate agricultural and health research and
knowledge.

In the short term this program will involve research in four @&ga3 HIV/AIDS and
agriculture; (2) zoonotic diseasand livelihoods; (3) food safety and growing food
supply chains; and (4) watessociated disease and water managernéesdopics
arecurrent, productive areas of cressner collaboration withthe health rese&h
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community but rew problems will continally emerge, and thglatform will also
develop as new research tools are produced and used.

Results expected from this mega program include reduced hunger; impratexdah

and child nutritionimproved dets reduced gnder disparities in nutritigmmproved

food safetyreduced levels of disease in communities with improved;detter tools

for measuringagricultural productivity and capital in households due to improved health
and srengthened collabotian between agriculture and health sectors.

Figure 3.30 Child malnutrition: Stunting
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Source: FAO 2004.

Note: Stunting is defined as heigfdr-age below minus two standard deviations from the international
growth reference standard (National CenteHealth Statistics/World Health Organization). This

indicator reflectghelong-term cumulative effects of inadequate food intake and poor health conditions as a
result of lack of hygiene and recurrent illness in poor and unhealthy environments. Thenoeea

chronic undernutrition is a relevant and valid measure of endemic poverty and is a better indicator than
estimates of per capita income.
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Figure 3.40 Global Hunger Index, 2008
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Source: von Grebmer et al. 2008.

Note: The GHI is a multidimensionapproach to measuring hunger and malnutrition. It combines three
equallyweighted indicatorq(1) the proportion of undernourished as a percentage of the popu(@)idime
prevalence of underweight in children under the age of five(@rtie mortaliy rate ofchildren under the
age of five.
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MP 3: Institutional Innovations, ICTs, and Markets

Improving the institutional settings in which poor farmers and food consumers operate

representsn underutilized opportunity foreducingpoverty andmprovingfood

security. Themegaprogram outline heraims to unleash ninsfitutional and

informationrevol uti ono with and for farmers and t h
their livelihoods andalso promoteinnovation along value chainshese changese

designedo strengthen poor peoj@ecapacity as economic and social actémeas of

low market access, abown inFigure 3.5, have even more difficulty in entering new

agricultural value chains and thus are in even greater need of institutiomztions to

make their agricultural products competitive.

A vibrant international agricultural research system needs to be at the forefront of
institutional innovations and facilitate learning across regions and systemmeéldas
program aims t@xpand poven successes and adapt existing institutional innovations
locally to accelerate agricultural developmdatilitate reforms that reduce harm from
ill -designed institutional arrangements; &nekd institutional innovations and test and
expand them, dvaing on the worldwide network afenters and their partners in the
public and private sectors.

What might be the next big breakthrough in institutional innovabdoe unleashed in

support of poverty reduction, food and nutrition secudatdenvironmetal

sustainability’Severai me-gandi dat es 0 have the thisynergy pot
megaprogram

1. linking of information and communications technologies @0 value chains
and services for the poor in rural areabrough, for exampleéhe cellphone and
its increasing range of sophisticated derivatives;

2. innovativeagricultural and othansurance systenier the poorto address some
of therisk constraints that keep many of them in subsistence agriculture;

3. innovations irhuman capital strengémingand development transfer programs
that serve the rural poor;

4. specializedagricultural banking and financthat reach into the poorest rural
communities

5. innovation systemgn-farm extension, and rural education that reach millions;
and

6. property richts and the governance of land and water regimes

Strong global as well as micraodeling capacities are to be a hallmark of this mega

program.

To implementheinstitutional innovatios, thismegaprogram will identify and evaluate

governance structusgthe potentials of collective action (instead of and complementing
markets and government),ur al i nsti tutions, and far mersbo
capacity and empowermeiiResearctwill focus on the constraints and weaknesses of

institutions and exame the complementary roles of different actors (the state, the private

sector, and civil society) in food policy, along with their attendant responsibilities.
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Linking gender research more closely with political systems and governance research is
also likel to lead to new insights.

Results expected from this mega program include impacts on 400 million small farm
households, increases in agricultural productivity and production or prevention of
production declines, reduced food insecurity, andanced st&inability.

Figure 3.5 Areas of high and low narket access
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Source: Adapted from Nelson 2008

Note:Locations within®@4 hour sé travel time from a mar ket ar
market access. Locations more than 4 hours from a market areiethasihaving low

market access. This classification reflecténapge rule of thumbin areas with high

market access, ii¢ feasible to travel to and frothe market and make transactions in one

day.

MP 4: Climate Change andhgriculture

Climate chang represents an immediate and unprecedented threat to the food security of
hundreds of millions of people who depend on sieedile agriculture for their

livelihoods. At the same time, agriculture and related activities contribute to climate
change by intesifying greenhouse gas (GHG) emission and altering the land surface
(Figures 3.6 and 3.7Responses aimed at adapting to climate change may have negative
consequences for food security, just as measures taken to increase food security may
exacerbate climite change.

This megaprogram takesmintegrated andolistic view of what, where, and how severe
climate change will bavith respect to environmental and related agricultural imp#cts
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will develop a research agenda that looks at optimum adaptéatdegses for different
areas. Thisnega programwill build on the platform provided by the Climate Change
Challenge Program and other work being conducted in tHAR Gentersand with
partners to develop a comprehensive approach to how agriculturepelMdth the
impacts of climate change to ensure ongoing food security. ldextlop strong links
with othermega programdealing with adaptive management resposgsmitigation
of climate changdt will for the first time ensure that the CGIAR akely partners have
an integratedsystemic approach to how the world will death potentially the greatest
threat to poverty alleviation and food production.

Particular emphasis will bgivento threethematic areas:

1. Developing a knowledge base abolitate changend toolkits to assess its
impact Work will focus on analyses @otential development scenarios under a
changing climate and differing pathways of economic developrRasiearch will
also identifyclimate trends and variability ardsessnethods for downscaling
climate change information for agriculture and natural resources managément
will develop an mtegrated assessment framework and toolkit to enhance
sci ent i sotassdss cinimie thange/impacts on agricultural systems and
their supporting natural resourcésd it will includeanalysis othelikely effects
of specific adaptation and mitigation options

2. ldentifyingadaptation option$or agricultural and food systemgvork will focus
on identifying water and other naturaspurce management strategies, as well as
rural livelihood portfolios that buffer against climate shocks emhance
livelihood resilienceThe MPwill analyze and evaluaindexbased riskransfer
products to protéa@and enhance rural livelihoods amntify improved
approaches for managing climate risk through food storage, trade
distribution

3. Identifying mitigation technologies and policies from the perspectives of different
sectors andindertakingcrossMP activities on institutionss(ich agpayments for
environmental servicesyork will include the development of tools to examine
the synergies and traadfs between adaptation and mitigation and among
multiple goals g$uch agood security, carbon abatemeandlivelihood
improvement).

The MP will also play a convening role at global and regional levels thrstaddeholder
engagemento developscenarios with stakeholdeesygagen globalpolicy processes,
and understad stakeholder needs for new types of information.

Results expected frothis mega program include the development of an international
lead role for the CGIAR in describing how agriculture and food production will be
affected by and in turn may affect climate change. The mega program is expected to
produce authoritative, comginensive scenarios that other researchers and policymakers
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can use to change how agriculture both adapts to and mitigates climate change. It is
impossible at this stage to quantify how many people and livelihoods will be changed.

Figure 3.60 Methane emissonsfrom livestock
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Note: Methane is just one source of agricuknomediatedgreenhouse gasmissions. Other spatially explicit
variables being factored into tigeeenhouse gasetric include methane emissions from anaerobic rice
cultivation as well as carbon dioxide emissions from deforestation.

Figure 3.70 Methane emissionsfrom rice production
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MP 5: Agricultural Systems for the Poor and Vulnerable

Seventy percent of t h estoitloesel8d0dndliongpooopeopler e r ur a

depend on agriculture for their livelihoods. Poor and hungry people are concentrated in
particular regions and associated with particular agricultfisal, and foresproduction
systems, mostly iSub-Saharan Africa athSouth Asigsee Figure 3.8\Most of these

systems are characterized by major constrantisther climatic (such afroughj, biotic

(such asigh losses to pegtgphysical {solation and poor infrastructyser institutional

(weak institutions and gernancg Frequently alfour types of constraints act
simultaneously, compounding the challenges of development programs targeted on these
systems.

This megaprogram will harness science and other skills across the CGIAR and partners

to achieve rapid ahsustainable reduction of poverty and hunger in these systems, in

order to have the greatest improvement in human welfare in the shortest tingodrhis
requires coordinating research dtbatigss t he
increased prodttivity of crops, livestock, and fisheriasnderpinned by improved and
sustainable ecosystem services as well as policies and institutions that ensure delivery of
the benefits of this productivity to the poor.

This MP will build on the productivity foged science in MP 1 as well as the
institutional innovations research in MP 3 and the land, water, arslystems research
of MP 6.

Based on mapping of poor and feimdecure populations along with potential for
agricultural improvementhe CGIAR willidentify up to five systems or domainsith a
minimum of[50] million poor peoplen each systenwhere agricultural research focused
around common critical constraints in that system offers significant potential to
contribute to rapid and sustainable pdy reduction. At least four of the identified
systems and domains are likely to be in-Salharan Africa and South Asia.

In each domain, CGIAR antationalresearchers will develop a research portfolio based
on the most promising cropnimal and fishproduction combinations and the specific
natural resource and policy challenges that must be addressed.

Results expected from this MP are impactsems ofmillions of the poorespeople,

measurable increases in agricultural productivity and produd¢doner adoption of

proposed agricultural systemprovementsincreasedousehold production and

consumption, measurable increases in income and health, and demonstrable improvement
in wateruse solil fertility, pest managemerdnd supportive policies.
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Figure 3.80 Dominant agricultural systems

SourcelFPRI 2009.

MP 6: Water, Soils, andEcosystems

A significant challenge for agriculture this century is to increase agricultural productivity
e using a reducing share of watesources;
e without further soil degradation; and
e in greater harmony with the environment.

This is a mighty challenge given that global food and animal feed production will likely
need to double by 2050. It is, however, a challenge that the CGIAR ardititens must
deal with if poverty is to be reduced, livelihoods are to be enhanced, and human and
environmental health outcomes are to be improWaler rasources are already under
stresgFigure 3.9)n many parts of Asiawing torising population, dietry change,

biofuels and filer production and urbanizatiomndindustrialization. Climate change
impacts may further exacerbate water scarcity in many regiosgveral major

countries guch adndia), water demand is forecast to exceed supply by &b fuercent

in the next 40 years. In Africa, current levels of water storage per p@ftem less that
100cubic meteper capitajpre extremely low compared with Asia and the developed
world (1,000' 5000 nf per capita)Significant attention must be givea how new

i rrigation schemes and supplementary 1i1rrigat
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