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Timelines of Climate Change

1957

Roger Revelle and Hans E. Suess write that
"human beings are now carrying out a large

Year Event scale geophysical experiment" in a paper

1896  |Svante Arrhenius constructs the first examining CO, uptake by the oceans.
climate model Of, the influence  of 1970 |Curve developed by American climate
atmospheric carbon dioxide (CO,) scientist Charles David Keeling begins to track

1920-25 |Era of large-scale petroleum development atmospheric  CO,  concentrations.  CO,
begins with the opening of Texas and concentration in 1960 315 parts per million
Persian Gulf oil fields. (ppm).

1930 Milutin Milankovitch publishes 1972 |First evidence of chlorine chemicals being
"Mathemz?\tical Climatolc?gy . and thf involved in ozone depletion is published.
Astronor’mcal Theory of Cllmat!c Changes 1980 |Keeling Curve: CO, concentration in 1980 ‘337
to explain the causes of Earth's ice ages. opm’.

1990 | First Intergovernmental Panel on Climate Change

(IPCC) report notes pattern past warming while 2006 China becomes the leading
signaling that future warming is likely. world GHG emitter
1992 |United Nations conference in Rio de Janeiro -
creates the UN Framework convention on 2011 Canada withdraws from the
Climate Change. Kyoto protocol

1997 |Kyoto Protocol is created with the intent to limit 2020 Temperature target set in
greenhouse gas (GHG) emissions from
industrialized countries. The U.S., the largest Cancun
GHG emitter at the time, does not sign on. 2015 Paris Agreement

2001 |Third IPCC report

2005 |Kyoto Protocol opens into effect. All major
industrialized countries signed except the USA
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Keeling Curve
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GHG emissions (tons)
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Pregected clhhanges in makt grovsing seadon
raiefall im 2050

Ethiopia and Climate Change

* Ethiopia is one of the most vulnerable
countries to climate change. Why?

1. The country is prone to droughts and floods

2. The majority of Ethiopians (80-85%) depend
on agriculture and pastoralism for their
livelihoods

3. Ethiopian agriculture is largely rainfed
4. Limited adaptation and mitigation capacity Rl I, Wi A A, Dhpnconbing, Sioduad W s Begve il Empeciti
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Change In preciplitation (2010-2050)
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Table 1

Ethiopia’s changing climate

Mean Annual Temperature Mean Annual Rainfall Extreme weather events

1960~
2006 + Mean annual temperature = Highly variable from season  + Regular severe flooding and
increased by 1.3°C from 1960 to season, year to year, decade  drought events
~2006 to decade = No evidence of change in
+ Mare hot days and nights, - No significant trend frequency or intensity of
fewer cold days and nights extremes
20205 +1.2°C (range: 0.7 = 2.3°C) +04%

= Heavier rainfall events,

+ Uncertain future El Nino
behavior brings large
uncertainties

= Flood and drought events
likely to Increase

- Heat waves and higher
evaporation

20505 +2.2°C (range: 14 =29°C) +11%

2090s  +3.3°C (range: 1.5~ 5.1°C) Wetter conditions

|_Source: The Cliate Beuilicntand recy Economy siriesy of Eihiopls (CRCE) (3,

E {
1
4 - - - = 5
i

#‘MN@ »59 qt“MMMW FIELEELLLESEESP
Drought occurrences in Ethiopia for the period 1981 to 2011 (Source: EM-DAT:

The OFDA/CRED International Disaster Database, www.emdat.be —Université
Catholique de Louvain — Brussels — Belgium. Accessed May 19, 2010 (26)).
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Flood occurrences in Ethiopia for the period 1995 to 2007 (Source: EM-DAT:
The OFDA/CRED International Disaster Data base, www.emdat.be —Université
Catholique de Louvain — Brussels — Belgium. Accessed May 19, 2010 (26).
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Drought/Famine in Ethiopia,
2022/23

Drought/famine in 2022/2023

*13 million people targeted in 2023

*Located in the most affected areas of

Bale, Borena, East Bale, Guji, West
Guji (Oromia), Afder, Daawa, Liban
(Somali), Konso and South Omo
(SNNP)

Causes of drought/famine

. Climate Change Profile
. Climate change Ethiopia geFron

. Limited adaptive and mitigation
strategies

. Insufficient food reserves

. War and political instability
. High prices of food

. Low productivity

N R

o U~ W
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Can Ethiopia reduce the
effect of Climate Change
ALONE?

No

There is ONLY one
solution |

COUNTRIES THAT JOINED THE PARIS CLIMATE AGREEMENT

M Ratified (146) M Signed (48) Il Not signed/Withdrawing (3)

. oy e o -
2555 s 5
B

SOURCE:UNFOCO NOTE: Denmarks agreement excludes Greer. Rattification: approval of agreement by the state

The State of African Food
Security
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Food Security Index

Food Security Index
I Best Znironment

[ Good Environment
Moderate Environment
Il Needs Environment

Africa is the ONLY FOOD AND NUTRITION
INSECURED CONTINENT in the world (Africa
imports food worth of over 30 billion USD)
annually
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UN list of least developed countries
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However, Africa can Feed the
World with the resources it has

Can sub-Saharan Africa (SSA)
feed itself?

Martin K. van Ittersum et al.
2016. PNAS. 113 (52) 14964-14
9269

The Resources of
Africa

30,301,600 sq km
11,696,400 sq mies

(combined total) A
29,842,830 sq km o
11,537,320 sq miles Sreenrieain
Africa holds 60% of the world's uncultivated land.
... FAO

11
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| = Dt Population of Africa
d ‘Compare ta ndia

§ ——r
=

African continent 30.4m km?

B ]
A
J
Brazil o * Europe® India ., o
85m km? 5.9m km? 3.3m km? e

HUMAN CAPITAL INDEX.
088

Biodiversity
0.29 intactness index

.- 10%
.- 95%

Source: World bank

Graminoids Forbs

Trees & shrubs  Amphibians. Birds Mammals

Reptiles
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Most abundant resource, by country Share of world production, 2020

Chromium Cobalt
Row,
et LIBY4 |xGxer
'S Africa DRC
Manganese Tantalum
S Africa
Row BRC
Row
oo b
B Bauxite % Copper s w iwanda
» Diamond W Gypsum Diamonds (Gem & Ind.) Uranium
e

u Petroleum  ® Steam Coal
No data Coking Coal

= Row
i ot amana) Namibia
s o ‘u 3%
< 239%
Atrica ~
827%

Source: EIU, World Mining Data 2022

(&) Critical minerals: Africa has an
.= -, abundance of metals needed for
electric vehicles

UNCTAD

Africa’s share of global reserves, percentage
Cobalt 481
Manganese 47.6
Graphite (Natural)
Copper
Nickel 5.6
Lithium I 1
Iron Ore (Crude Ore & Iron Content) l 0.6

Source: UNCTAD calculations, based on data from the Knoema database, 2023

Smartphone batteries: The
Democratic Republic of Congo has
almost half the world’s cobalt

Global cobalt reserves, 2018-2022, metric tons

@

=<
UNITED NATIONS
UNCTAD

S
%V(J

Ml Democratic Republic of the Congo Ml Rest of the world

7.6M
M 6.oM AT
M
M
M
2018 2019 2020 2021 2022

Note: Cobalt is an essential component for lithium-ion batteries used in many electronic devices.
Source: UNCTAD calculations, based on data from the Knoema database, 2023

e
]

© Copyright Transboundssy Freshowster Dispute Database, 2000

Rivers and Lake basins in Africa
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[CIcommercial plantation agricultture

[intensive subsistence agriculture
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[ Liwestock raising

[CJHomadic herding

[J0ases: date cultivation
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@ Climatic Zones

@ Geology

@ Languages

@ Population Density
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Agriculture and Rural Land use in Africa

% of GDP)

>64%
>32%
>16%
>8%
>4%
>2%
>%
>0%
0%
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83% of African countries are dependent on

commodities
o W s S S

Africa is the MEDIAN AGE
you ngest 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
continent

Monaco, in Europe,is the Afghanistan is the
i

non-African country.

X

5

In North America,
major econormies.
have different
age profiles
Japan's
population is
significantly
older than the
restof Asia.

Belize and Guatemala are
the youngest countries in
the Americas.

By 2100, close to
half of the world's
Kids (age 04 will
live in Africa.

Africa Economy by 2024

* Africa dominates list of the world’s 20
fastest-growing economies in 2024
(ADB/WB)

*Report forecasts stronger growth for
Africa in 2024, outpacing projected
global average.

*Continent is second-fastest-growing
region after Asia.

The largest growth in sub Saharan Africa in 2024 will be in West Africa
Niger
Senegal

Rwanda

ore

Cote d'Ivoire  |[RZ)

Ethiopia

Benin 6%

Uganda

Guines

Guinea Bissau

Tanzani

Uberia

World bank; ADB; 2024

15
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African Agricultural
Continental Initiatives

Agenda 2063: Peaceful and
Prosperous Africa

Agen

003

The Africawe Want

WEWAN
Al

“,CAADP

L COMPREHENSIVE AFRICA
s AGRICULTURE DE‘J‘ELUPMENT
' PROGRAMME K a Summit

STISA-2024

=
{7 \\\ SCIENCE, TECHNOLOGY AND INNOVATION
{ by STRATEGY FOR AFRICA 2024

16
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S0 AFRICA CLMATE
e SLIMMIT 2

8-10 Septembaer, 2025
' Addis Ababa, Ethiopla

Ethiopian Agriculture Landscape

The World's Most Populous Nations In 2050

Population in 2017 and forecast for 2050

B2017 2050
Indio == N | 3 b0

Crina | 207
Nigeria I ll Wm‘sm
United States B =‘§§g_@9m

Indonesia = _2633'2919.?5,"
Pakistan ﬂ“io"ém
orer| 6
Bangladesh [l =6248?§r§m

DR Congo B -_3ng7_40m

o 104.96m
Ethiopia S -_190.s7m

1.66bn

[ForicuR Ut Emp oy ment s Share of total © mploymen
v

078

X-88
2-29

10-188
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Peop e Fed hy-One Farmer

What about in Ethiopia?

Four farmers can not feed
one urban dweller

I;‘\Rﬂ-‘lER 1950 1960 1970 1980 1990 2010 2020

1 16 26 47 76 100 155 200

Water Resources of
Ethiopia

Ethiopia-water tower of East Africa

Ethiopian comparable area

* Ethiopia's land area is about 1.1 million
square kilometers

* Combined area of the UK, France, and
Germany is roughly 1.04 million square
kilometers

* Roughly five times the size of the UK,
almost twice the size of France, and three
times the size of Germany.

18
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Climate Smart Technologies:
The case of Improved Crop
Varieties

Climate Smart Agriculture

Centre of Excellence for
Africa

" HARAMAYA UNIVERSITY
}- ACE Climafe SABC e

19
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CSA techniques ranking and adoption
— sforming Food i P potential
2 O it Agriculture - - -
nate Smar Rank [Technique Adoption Potential
and siodivensty Conservation Crop Diversification & Improved .
1 Varieties Very High
Integrated Soil Fertility Management .

2 lisem) High
3 |Water Harvesting & Efficient Irrigation |High
4 |Conservation Agriculture Moderate to High
5 |Agroforestry Moderate
6 |Improved Livestock Management Moderate
7 |Integrated Pest Management (IPM) Moderate to Low
8 |Digital & Climate Information Services |Low (but Rising)

Why we need to give due attention to varieties?

Variety development is the driver of the
whole value chain

The Ethiopian Variety
Release System

@,
production
and supply

Firew et al. Ethiopian Variety Release
/ i lap‘uyur\ e w0
System

Variety
Development

20
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Crop Variety Release

Landscape: Global
Perspectives

Firew et al. Ethiopian Variety Release
System

registration for

emphasizing

environmental
safety and
consumer
protection

European

Stringent
Variety testing

Regional Policy Differences

North

. Asian
American

African

Diverse
approaches
from Japan
technology

focus to

China’s

Localized
national
frameworks
addressing
food security
with regional
harmonization
efforts to
streamline
variety
registration

Market- driven
variety release
with IPR

balancing
innovation and
safety

centralized

process

balancing food

security with
innovation

BPS. Ethiopian v
System

The Ethiopian Variety Release

System

Genetically
Modified

Varieties

Conventional

Varieties

Independent

(Barley and
Wheat)

Dependent

Deregulation

Firew et al. Ethiopian Variety Release
ystem

83

Breeding Contribution (%)

w
S

Y
S

w
S

~
S

-
S

Role of Private vs Public Plant Breeding by Region

W Private Sector
. Public Sector

North America Europe
Region

21
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Achievement of Seven decades of crop breeding:
Released/Registered Varieties until 2023 in Ethiopia

Crops Released/Registered
Varieties

Cereals 547
Pulses 297
Oil Crops 135
Tubers, Roots and Vegetables 332
Condiments and medicinal plants 64
Fruit Crops 54
Forage and Pasture Crops 83
Fiber Crops 45
Stimulant Crops (coffee, tobacco,cacao) 46

TOTAL 1603

Why released varieties are not
largely adopted in Ethiopia, Africa?

Limited awareness by the farmers
Mismatch with the need of farmers

3. Breeders are not customizing traits of
interest across the value chain in variety
development

4. Variety suitability to meet the changing and
future market demands

5. Weak popularization and demonstration of
varieties-market driven extension system

6. The seed sector is not responsive-weak
seed information system  (breeder-
foundation-certified seed)

7. Unavailability of quality seed

8There is weak/disconnected market
(domestic and international) chains

9. Access to finance
10. Policy and institutional gaps

22
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What is the level of adoption of modern
varieties in SSA?

Diffusion and Impact of Improved Varieties in Africa
(DIIVA) project [Walker et al., 2014]

* 30 countries, 20 crops, 1150 varieties

* < 35% modern variety adoption

Firew et al. Ethiopian Variety Release " .

Total area (ha) % MVs
(ha)

,185,306 1,041,923 89.7
1 9,972,479 6,556,762 65.7
1 1,453,820 850,121 625
3 365,901 182,452 49.9
9 14,695,862 6,470,405 440
17 11,035,995 4,376,237 39.7
[Rice | 19 6,787,043 2,582,317 38.0
5 615,737 211,772 34.4
2 970,720 317,597 327
8 4,673,300 1,409,309 30.2
| Groundnut | 10 6,356,963 1,854,543 292
9 2,497,209 723,544 29.0
[Sorghum | 8 17,965,926 4,927,345 274
18 11,471,533 3,117,621 27.2
5 14,089,940 2,552,121 181
3 249,632 37,438 15.0
2 614,606 85,806 14.0
1 s o874 104
S 5 1,478,086 102,143 6.9
1 915,877 56,784 6.2
1 230,749 3461 15
152 107,721,630 37,469,577 34.78
Diffusion and Impact of ImprBVé'&l"aﬁgﬁéﬁﬁﬁ‘ﬁ#ﬁ‘ﬁ”ﬁ)IIVA) project (2014) 90

Comparison of adoption of varieties
by region

* Africa=35%
* Asia=60%

* South America=80%

Firew et al. Ethiopian Variety Release
System

Achievements and Impacts of Released
Varieties in Ethiopia:
The case of Bread Wheat and Maize

Firew et al. Ethiopian Variety Release
System

23
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Are the released/registered varieties
adopted by the farmers?

Bread Wheat- the Political Crop

of Ethiopia

Firew et al. Ethiopian Variety Release
System

70 years of bread wheat improvement

No. Number of Released Varieties
Crops New varieties Released

Released in 2023 | before 2023 | Total
1 |Bread wheat 9 102 111
2 |Durum wheat 1 43 44
3 |Triticale - 10 10
4 |Emmer wheat - 3 3
5 |Buck wheat -

(BMGF, ADB, CIMMYT...)

Political will drives agricultural-value chain
and appeals to the development partners

§~

24
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Production {MME], bmpart | MME] 2nd cansumgrian

{hanaT |

1961

BFroduction Wimports  BConsumption
Wheat production, consdmiptior arid iinports in Ethiopia from 1960-2019

ystem

Wheat adoption studies

Crop Estimated | Indicators Data Study |Source
adoption collection year
rate method
Wheat |62.5 HHs National 2010 |De Groot,
52.8 HHs 2014
62.0 HHs East Wollega, [ 2014 | Chilotet
96.0 DNA finger West Shewa al, 2016b
printing and West Arsi
94.0 DNA finger | National 2017 |Kindie et
printing al

Firew et al. Ethiopian Variety Release
System

Area coverage by variety age of bread wheat
varieties

Varieties less than six years old (2011-2016) since
release cover 9% of wheat area

Varieties aged between 6 to 10 years cover 38% of
the wheat area

Varieties aged between 10 to 20 years cover 25%
of the wheat area

Varieties aged above 20 years cover 27% of the
wheat area

Durum wheat covers <5% of the wheat area and
73% of this is covered by varieties older than 20
years

Firew et al. Ethiopian Variety Release
System

Bread wheat officiated the inception of
ECGR (Ethiopian Crop Green Revolution)

Firew et al. Ethiopian Variety Release

System oo

25
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Yield (t/ha)

year of variety release

Progress in grain yield of bread wheatvarieties-released in Ethiopia: 1970-2021

System

Grain Yield (t/ha)
L]
=1

1.0

Wheat Grain Yield Trends in Ethiopia
by Decade (1960-2022)
2010-2022

90 Kglhalyear
5%

2000-2009 ’
1970-1878 90 Kghalyear®s
30 Kgihalyear 18901999 B.OT Yo g
4.2% 1980-1989 Kgihalyear
1960-1869 . 2O K A7

10 Kgrhalyear _":ﬁi“-’-‘ s

0.87 % CHL
au¥ae .

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Year

irew et al. Ethiopian Variety Relea
Firew et al. Ethiopian Variety Release 0

System

TOP 10 WHEAT PRODUCERS IN AFRICA

LETA <2500 006 MT

African dependence on wheat from (&)
Russia and Ukraine i

Share of wheat imports

frexy ] [ Russian Federation
south Arrica 6 I W Ukraine
Caboverdte € I
L e ——
Mozambique @ I
Togo & I
Kenys @ I
Mavritania © (I
temore: @ I

UNCTAD

B L]
United Repabiic o Tanzaia. @
]
Democratic Rep. of the Congo €
e S T
Eopt S
Benin G I
Somaia @
o% i

?M“’m‘m”‘w?‘m‘?m 70% 80% 90% 100% 104
e System ‘
Source: UNCTAD calcuations, bas A aiabase (accessed 4 March 2022
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1991
World in tonnes per hectare

World 244t

25¢ x,,-—-‘/_#-.

Afica 192t

I~ . N
—/A_/\/ /'_f\,/\* ,‘/\ .

Maize-future export cereal

crop

,vf/ o N
1961 2023
70 years of Maize improvement Adoption of Maize varieties
Crop Estimated |Indicators |Data Study Source
adoption collection year
No.| Crop Number of Released/ rate method
Registered Varieties Maize |31 HHs National 2010 De Groot,
2014
New varieties Released 55.9 HHs East Wollega, | 2014 Chilot et al,
61.4 DNA finger West Shewa 2016b
Released in 2023 before 2023 | Total printing | and West
Arsi
1 Maize 1 83 84 90.0 DNA finger | National 2019 Moti et al
printing

27
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35
50
2 @ Zambia # Uganda
¢ o Mal ® Malawi
;1(] E—
% ® Nigeria— @ Ghana
£15 o 9 Nig ~@ Ghana o Kenp
§ @ Benin @ Tanzania
10
hngos ¥ Mormbicue ® Zimbabwe
y = 0.0049x+ 15121
e R=0.0452
00
0 20 40 60 80 100
Modern varlety adoption (%)

irew et elease

Maize variety adoption in Africa

System

= Ethiopia = Kenya =«0eSouth Africa

== =Sub-Saharan Africa === Tanzania

4
1]
£
Tga
Q
e
2
1
0
§ N o ﬂNMéIﬂ I‘\§ sﬂﬂﬂ:ﬂ
R 888 8§ Saooooa
- - - o N NN N N N N NN

NN
Firew et al. Ethiopian Variety Release
System

China

Brazil
Mexico
Indonesia
South Africa
Nigera
Kenya
Ethiopia
Uganda

Rwanda

0 20 40 60 80 100

Per capita maize consumption

120

TOP 10 MAIZE PRODUCERS IN AFRICA:

mW  AFRICA- 1700000 MT

(GHANA- 3401000 MT
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B 191 L
n tornes per hectare
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Crucial Issue:

Development Interventions to
harness varieties

Firew et al. Ethiopian Variety Release
System

I. Revolutionizing irrigation (small- to-
large scale)

L the largest irrigated commercial farm
in the world

Firew et al. Ethiopian Variety Release
System

All Irrigation Schemes by River Basin

N < Existing irrigation schemes
* TEKEZE e ® Large-scale
o ®  Medum-scaie
_' © Smallscale
i Rivers
ABBAY . T Lakes

_AviSHA

a20
Hfometers
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Rain fed i

irrigated

& s

Firew et al Elry.upmn‘v“@m!!cn,u'
System s

Il. Fertilizers

Nutrient Nitrogen N (total) use Kg/ha

: e

80

Nutrient nitrogen N (total) use (Kg/ha)
2

40
20

gzgERpIeEgYIRgeeIeeggd Sin.N -8
2222222232222 222223RR88338RR{R
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Fertilizer Consumption and Crop Yield
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Fertilizer consumption (kg/ha) and crop yield growth in Ethiopia (1995-2018).
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IIl. Mechanization

Indicator Status and source
National est. of smallholder fam power/ha 0.5 hp (MoA/ATA 2014)
Source of fam power 5.4% engine-driven; 946% human and animal sources (MoA/ATA
017)
Engine-driven source of power for major crops:
wheat 157 % (MoAATA 2017)
teff 002 % (MoA/ATA 2017)
Engine-driven source of power. commercial
farmers 60% (MoA/ATA 2017)
Land prepared with tractors (2l crops)
Wheat harvesting < 1% of land in the country (Berhane et al. 2017)

Rt with combine harvesters (Behane et al 2017)

Firew et al. Ethiopian Variety Release
System

= |n West Guji’s Gelana Woreda, 750 hectares of previously @
!uncultivated land have been transformed into a{

productive coffee plantation by Kerchanshe Trading.

&l The plot on which Kerchanshe Trading is farming yields
ll an impressive 60 g/ha using mechanized harvesting.

31



9/19/2025

Score
6.09

0.95

Country performance in achieving agricultural growth and
transformation goals from the Malabo Commitments

Jawaharlal Nehru,
First Prime Minister of India
1947-1964

‘Everything else can wait, but not

Agriculture.
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