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better tools, better harvests, better lives
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African agriculture iIs under-performing
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Sustainability refers to ...

2 the “enlightened use of natural resources in a
manner that meets today’s needs without
compromising their availability to future
generations” (WCED, 198

| b
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a2 A philosophy that ...

o Practices resource
conservation

o Accelerates recoverys
and renewability

o> Fosters biodiversity

o Requires knowledge
and information
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Agricultural sustainability In
developing countries focuses on

Soil conservation and erosion control
Watershed management

Nutrient replenishment and recycling
Social forestry

Now mainstreamed in rural development
agenda as:

Q

Q

o

©)

National soil and water conservation programs
Community water catchment committees
Environmental youth groups

Tree planting campaigns

Farmer Field School
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Sustainable small farm economy:
a legitimate developmental objective?

U

Food and nutritionally secure

Relying on traditional and
“green” skills

2 Practicing sound environmental
stewardship

a2 Independent of external farm
Inputs and market forces

U

a2 This may be a reasonable
aspiration for development
planners, donors, and NGOs
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Is agro-ecological
sustainability sufficient7gss

;I
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2 How about meeting the other
necessities of life besides
food?

o> Education

> Health care

o> Social needs (wedding, etc.)
o> Bicycle, radios, telephone, TV
o Clean water

o Electricity

o> Better housing

2 Is it a “higher order” poverty
trap?
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Sustainability needs to mclude
the pursuit of prosperity

Surpluses of staple crops

Access to fair markets

Access to farm inputs

Options for livestock rearing
Options for production of cash crops
Value dditon

o 0o ooo
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Impact of investment in technology
on per capita daily income
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additional investment on 0.7 ha maize field ($)

West Kenya: Six person household on 1.2 ha farm with 0.7 ha maize enterprise
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The economic dimension.
sustainable systems must also be profitable

Agricultural Value Chain

Input supply Crop production | Produce marketing

product development input application :
S alel[ele)¥ commercialization farm field management available
Lo [N[I=TEW  distribution & sales  [QIOJVE(lfo][6F]  harvest & packing markets

guality control _
storage & transport  ESCUEIERT
milling & sales consumers

better inputs [ et responsive elmatenls, proactive DhmiiiAcdding Preferred

dealer networks training, innovative : product branding
at lower credit innovations farmer production ventures IMUEWWGIHIIIN 01 /ard contracts Ak

prices organizations associations products

Necessary Innovations

Through agricultural value chains, economists and agricultural
ecologists become partners In sustainable agriculture, and
Institutions acquire more holistic and participatory approaches.
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African Agricultural %
AAREs ¥

Technology Foundation
(AATF)

Mission
Why we Exist
Access and deliver proprietary agricultural
technologies for sustainable use by African smallholder, and
INn particular resource-poor farmers, through innovative
partnerships and effective technology/product stewardship
along the entire food value chain

Vision
What We Want to Achieve
Prosperous farmers and a food secure Africa,
enabled through AATF’s catalytic role in bringing
iInnovative technologies to smallholder farmers
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Technology/product value chain

Extension/ Commer-

.Tech.nlolo_gy | R&D | |Production|_|Distribution| _|Agriculturall | Postharvest_ cialization T
|dent|f|cat|on (proof of concept, Inout and o Storage = U

fioll testin of Inputs (Inpu production . of farm P
and access || ' 9 || | know-how | | Processing || > M
delivery) OUtpUtS (e j§>
L=
. n O O
. . . . T
Pu.b“C/ Public Private ana@e/ Farmers Private Private 8 O
Private Public o T

_|

Supply/Technology Delivery Demand/Market linkages

We seek to improve the efficiency of the value
chain, not only by developing better products, but
also through innovative synergy between all the
players in the value chain.
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Agricultural Innovation Platforms

a Steps in the value
chain

©)

Technology identification
and access

Research & Development
~ Proof of concept

~ Field testing

Input production

Input delivery

Use of inputs

Surplus marketing

AATF Roles

©)

©)

IP management
Regulatory compliance
R&D management
Monitoring and facilitation
Communication
Stewardship

Impact assessment
Partnership Management

=) Products for increased productivity

mm) Pathways for technology delivery to smallholder
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PEShtrol of Striga in African Maize
Fields
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Striga in west Kenya

o affects 5.3 million people
e 0N 211,000 ha

» 397,000 t crop loss

« worth $80 million/yr

de Groote et al., 2001

Kenya is home to
 AATF

« KARI

« CIMMYT Maize Program
« TSBF-CIAT

INS11
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Innovation Platform for

IR maize for Striga control

seed multiplication
and commercialization

Kenya Seed Co.

foundation
seed

West Seed Co. =
. maize CIMMYT estern Seed Co
e Lagrotech Co. o
Imazapyr KEPHIS
resistance
KARI T Strigawa)’f@/

echnolog

technical
support

KARI, Moi U
& TSBF

4 farmer
associations
farm liaison

: =11 NGOs =
seed Welzmann
treatment -
Imazapyr We RATE SACRED
herbicide network & SCODP
I awareness,
herbicide protocol_s &
egistration Farmers EORMAT packaging
KPCB 2 s | Ly
M ai Z e ggv'g%'%gz Sirisia LCB IOE%}:‘I:S
IP licensing regulatory product Grai >\
agreements compliance stewardship rain Tm ¥ 0 e Venaics
Market .‘ % 90 45rr;<.e;ntbers
7|_|_ AATF _I J i S~y

local sales
14.1t
$2912

39
0 — P 0. s8N
local any&tio ncpp United Mille® 165 [ unta Millers
middlemd&? Bungoma Kisumu Nairobi
$133t $176 t $211t J $207t
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Striga eradication

INn African maize fields is possible
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Expected annual impact of reducing

constraints in smallholder’s fields
Technology

Anticipated
Yield

Anticipated

Increased
Improvement Value
(million ha) (million US $)
I-R maize 2.4 496
Nitrogen efficient rice 0.7 184
Saline tolerant rice 0.6 145
Drought tolerant maize 8.5 1,751
Total 12.2 2,576
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Expected market demand and impact
IN Kenya

seed price! | Assumptions:
$2.01 perkg

: | seed cost | Seed cost: $2.01/kg
price x rate $40.20 per ha

seed requirement? | Seeds/ha: 20kg
20 kg per ha market Affected area:
cost x area — demand
\ $3.2 M per season 210,000 ha

agﬁﬁtf]g; ';.,E; ] Adoption rate: 38%

planted area @ —

area x adoption [ 25 800 ha Current maize yield:

adoption* - Proven yield increase:
J8% . .
) additional Maize price:
area x yield — production KSh 1200 per 90kg

current yields EE?-?EE' t bag

187 tperha : @ivagn | production x price ¢ |Exchange rate:

jeld x increase | — 'MEFEMERtal yis
4 . 0.¥3tperha incremental ST S
proven increase® | value

44% $10.6 M
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Expected market demand and impact
In Nigeria

seed price?!
$2.20 per kg
: . seed cost
seed requirement?
20 kg per ha seed market demand
cost x area $13,961,200
per season
affected area3
835,000 ha
. planted area @ —
area x adoption 317.300 ha  —
adoption*
38%
area x yield

yield x increase

production x price ©

Assumptions:
Seed cost: $2.20/kg
Seeds/ha: 20kg
Affected area:
835,000 ha
Adoption rate: 38%
Current maize yield:
Proven yield increase:

Maize price:
Naira 55/kg

Exchange rate:
Naira 135/US$ 1
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Innovative approaches to enable farmers’
access to breakthrough technologies

a Streamlined licensing,
registration, testing and
commercialization

O Appropriate packaging and
fair pricing

0 Facilitated access to input
and output markets

a2 Innovative credit
mechanisms (vouchers,
revolving funds, etc.)

O Charitable deployment to
the poorest (provision of
means of production is
cheaper and more effective
than food aid)
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Rice Is a basic African staple

(N

[1id 'JI
1 - i
A pan-African celebration of the International Year of Rice / | (f v
Accra, Ghana, 27 Sep-1 Oct 2004 111
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Rice supply and demand projections
for Africa

0 Production
> 12 to 17 million MT (FAO, 2004)
> Annual increase: 3.7%

0 Consumption

> 23.5 million MT (FAO, 2005)

> Annual increase: 6.0% (WARDA, 2005)
0 Rice deficit:

> 6.5 million MT worth US$ 1.7 billion (FAO, 2004)
»  Imports growing at 9.3% per year
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Expandmg Agriculture Productivity
will require more mineral fertilizers

Hectares per person decreasing... ... and mineral fertilizer only sustainable
large scale nutrient source
hectares/person Population (billion) ton/hectare
0,5 10 9
8
014 8 T
6
0,3 i 5
4
0,2 4
3
2
0,1 2
1
0 0 0
1960 1980 2000 2020 1950 1960 1970 1980 1990 2000 2010 2020
1970 1990 2010

=ns 220
Expected global fertilizer growth 2-3% per year (Arcadia, 2004)



= Plant-available nitrogen from the soil: 87 Ibs./fac
% AFRICAN AGRICULTURAL TECHNOLOGY FOUNDATION = Crop cycle: 148 days
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Nitrogen Use Efficiency | —=- e camon
40001  _a— control __-4—-4—-—-4§
e Tested in canola, rice and maize -
. . 3600 -
Potential for rice, cassava, . T 2
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Improving Rice Productivity
In Saline Environments of Sub-Saharan Africa
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AFRICAN AGRICULTURAL TECHNOLOGY FOUNDATION 200 mM NaCl
(1/3 salinity of seawater)
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Salt Tolerance

O Salt tolerance has been
enhanced in rice, tomato,
alfalfa, canola and cotton

o  This technology gives the
opportunity to increase

yield in salty conditions N
Control Salt Tolerant

and to reduce the use of
fresh water for irrigation

0 Potential for mangrove
rice

' .I A A T e 4 N : g - AN e 2 SR
\xFresh Water 200 mM PN Fresh Water 200 mM P
v v

Control Plants Salt Tolerant Plants
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Expected annual impact of reducing

constraints in smallholder’s fields
Technology

Anticipated

Anticipated
Yield

Increased
Improvement
(million ha)

I-R maize

Value

(million US $)
Nitrogen efficient rice 0.7 184
Saline tolerant rice 0.6 145

Drought tolerant maize 8.5 1,751

Total 12.2 2,576
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Relevance of Drought-Tolerance
Technology to African Agriculture

Africa is a drought-prone g
continent |
The WFP spent $0.565B of

food emergency to respond to
drought in SSA in 2003

Meeting global food
production will require more
“crop per drop”

Over 959 of cropland in SSA
Is rain-fed

The risk of drought prevents Millons of people affected

Investment in improved o . .
Ceo o ¢ %

agricultural products

Yield Stablllty IS key 1o More than 10 10 1 05 Lessthan0.
unlocking the value of ggggfdaendd%céuﬁﬂfﬁbﬁtgesgoﬁg S

basic inputs
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Expected annual impact of reducing

constraints in smallholder’s fields
Technology

Anticipated

Anticipated
Yield

Increased
Improvement Value
(million ha) (million US $)
I-R maize 2.4 496
Nitrogen efficient rice 0.7 184
Saline tolerant rice 0.6 145
Drought tolerant maize
Total

12.2

2,576
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Crop biotechnology research
expend |tu Fes (Byerlee and Fischer, 2002)

Biotech R&D Biotech as share
(million US$/year) | Of sector R&D
Industrialized countries 1,900-2,500
Private sector 1,000-1,500 40
Public sector 900-1,000 16
Developing countries 165-250
Public (own resources) 100-150 5-10
Public (foreign aid) 40-50 n.a.
CGIAR centres 25-50 8
Private sector n.a. n.a.
World Total 2,065-2,730
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Access to Intellectual Property
by resource-poor farmers

;I

Many private and public institutions in rich countries wish to donate
technologies to Africa’s poor farmers but are uncertain how to do so.

AATE mission Is to make these donations possible
Technology IP Partners Goal

I-R maize BASF/CIMMYT Overcome Striga in maize fields

Insect resistant cowpea Monsanto/CSIRO Control Maruca pod borer

Disease resistant banana | Academia SinicaZlITA Control banana bacterial wilt

Nitrogen efficient rice Arcadia/WARDA Improve response to N fertilizer
Saline tolerant rice Arcadia/WARDA Extend paddy production
Biofortified sorghum Pioneer/Africa Harvest | Improve human nutrition
Mycotoxin control USDA/CircleOne Reduce peanut aflatoxins
Cassava industrialization | Brazilian industries Mechanize cassava operations

Drought tolerant maize Monsanto/CIMMYT Reduce impact of drought
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Adaptation to climate
change and global warming

2 Will be facilitated by

o Increased productivity in response to
elevated CO, and temperature

o Greater carbon sequestration in agricultural
lands

o Higher crop yields during more frequent
droughts

o> Moderated distortion in world food supply

o Larger crop surpluses available for industrial
processing into biofuels

0 Greater agricultural productivity will be
essential to strengthen the resilience of
smallholder farmers’ agro-ecosystems
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Conclusions

0 Greater farm yields are necessary for a ‘“sustainable
small-farm economy”.

0 The sustainability paradigm needs to include better
access to environmentally-friendly breakthrough
technologies and access to input and output markets

O  The “green” sensitivities that helped define and
nurture sustainability must be relaxed toward stress-
adapted crops improved using state-of-the-art
methods.
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Conclusions

The expanded paradigm sustainability needs:

)

Q

O

Strengthening of regulatory and monitoring capacities,
Access to intellectual property rights of others,

Strategic partnerships for product development and
deployment

Streamlined processes of product registration and
commercialization,

Fair access to input and output markets
Integrated production and marketing ventures,

And charitable deployment of inputs to the poorest
farmers.

Sustainable agriculture must help smallholder farmers
overcome poverty, improve their livelihoods and move

~ towards prosperity, otherwise it will not be sustainable
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Thank You




