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Preventing farmer — herder conflict and deaths with strategic
supplementation and milk collection from pastoralists

MD Abubakar and Gbola Adesogan
L and Z Integrated farms, Kano, Nigeria
Global Food Systems Instititut, IFAS University of Florida
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Stark farming; how much longer?
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Farming in the Global North

» Stara sprayer with ONE SMART technology
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Global milk production growth will be
greatest in LMIC

BY 2030,
Annual changes in inventories of dairy herds and yields
* Dairy production will grow by +64% in South between 2021 and 2031
Asia, +36% in Africa and +33% in Latin uChangenyeld
America relative to 2019 - 2021. .| b
Africa
16
* 25 to 60% more dairy products will be in . =)
. . . European Union 7a!
demand in emerging countries ‘ ' . |
10 “ Pakistan
: : 08 Lafin Ameri
e LMIC will consume 67% of the fresh dairy Asstale vew Zeaiand 6 | Unted Sites
products. 04 |
Russia 09 |
25 20 15 10 05 00 05 10 15 20 25 30

% Change in Inventory

Bubble size indicates yield in the base period 2019-21.

(Westebrink et al.,2019) (OECD/FAQ, 2022)



UFIIFAS @ GLoBAL FOOD

SYSTEMS INSTITUTE

UNIVERSITY of FLORIDA \ —
Most populous countries by 2050

The world's population is expected to reach 9.7 billion by 2050, as per UN projections.

— 1.67bn

India )
-—
China 6 e 1. =1
Nigeria ‘ ' B =7 7m
us
Pakistan

H ]
Indonesia ST7m

Brazil B 2=0m
DRC
Ethi i - -
epia 2050 projection
Bangladesh N 203m

0000 o

| | | |
S00rm 1 1LS5bn Zbn @
Slolele

B mC B Source: UN Population Division [(2022) | Juby T, 20235 @mallLabs



UFIIFAS @B | sosairoon

YSTEMS INSTITUT
UNIVERSITY of FLORIDA \ SYS S S UTE

Global undernutrition
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The U.S. Government's Global Hunger & Food Security Initiative

Stunting (hidden hunger): The Preventable Tragedy

* Undernutrition kills 45% of children
under 5; 148 million of them are

stunted , l'in 3
STUNTED CHILD s
* Impairs cognitive and motor .Chlldrde.n
develobment and i =2 T CYCLE oF IS stunted in
evelopment andis % STUNTING sub-Saharan

intergenerational Africa and

e Increases incidence of chronic @ L' South Asia

diseases
MOTHER

* Reduces national GDP by 7-16%
www.isotekindo.co.id

WHO
Horton and Ross 2003; Martorell 2010

Childhood malnutrition costs
$20-30 billion

(UNICEF, WHO, World bank, 2019)
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Global prevalence of stunting, %

Percentage of children
under 5 affected by
stunting, by country,

2022
I T O ) R [ o
[ 1 1 1T 11 T T 1
BT
O
Distribution of stunting ‘
prevalence foreach country
with a modelied estimate
presented for 2022 v
L
‘o=e- ‘@=e-
<2 5% {‘iry o) 2.5 — < 10% {IowW) L0 — <O (e i) D0 — <O (Mg =30% [‘l.fry gy mﬁl:}gﬁz::lt‘i;?n
| in 3 children was stunted Risk of child mortality is eight
in sub-Saharan Africa and times greater in African than
South Asia Europe (WHO, 2016)

(UNICEF, WHO, World bank, 2023)
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Global plant (PSF) vs. Animal (ASF)-sourced
food consumption

Energy (Kcal/cap/day)
m ASF | PSF

Europe
South Asia
Northern America

Africa

World

Hidden hunger is prevalent in the developing world, where most people are
vegetarian (not by choice)

(FAO, 2021)
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Stark differences in global milk consumption by
region/country (kg per person /year)

<30

30 to 150

>150

>300

Most of

sub-Saharan Africa
& East
& Southeast Asia

India, lran,

Japan, Kenya,

Mexico, Mongolia,

New Zealand,

North and Southern Africa,
most of the Near East, Latin
America

and the Caribbean

Argentina,
Armenia,
Australia, Costa
Rica, Europe,
Israel,
Kyrgyzstan,
North America,
and Pakistan

Sweden
Finland



https://www.journalofdairyscience.org/article/S0022-0302(20)30775-X/fulltext#bib12
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Scare them!!!
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ASF consumption levels by Rwandan children

« Meat 17%
* Eggs 6%

* Milk 2.5%

(NCDA, 2025)
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Digestible amino acid score of different food items

DIASS decreases as the proportion

W Animal protein

DIAAS (Mixed diet)
o O N o O
© © 0 © ©

I
o

& Plant protein of plant protein in a diet increases
I M Cereal grains 100 -

Milk protein  Whey protein Beef Pork Soyprotein  Peaprotein  Oatprotein ~ White rice Corn

40 S50 60 70 80 90 100
Plant protein (% of total protein)

(Bailey and Stein, 2019; Moughan 2021)
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Animal-Source Foods: bioavailable nutrient cluster

and undernutrition solution

Superior-quality (ideal) -
Iron
Zinc
Higher energy density
Calcium
Vitamin B12
Higher nutrient density Vitamin A
and bioavailability
Vitamin D3
Choline
EPA and DHA

Thiamin, riboflavin, Vitamin B6, E

Allen et al., 2019; Beal et al., 2020

Higher quality/complete

Only dietary source of bioavailable haem

More bioavailable

More bioavailable

Only dietary source

Only preformed source (retinol); more bioavailable

Only dietary source; more active and bioavailable than D2
Main dietary source

Main dietary source
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Importance of ASF in pregnant /lactating women

Pregnant and lactating women

 Prevent anemia
* Prevent birth defects

« Prevent childhood stunting, wasting and

underweight

» Prevent childhood cognitive impairment

Associations of low maternal vitamin Bl12 and
pregnancy and offspring health outcomes

Poor Cognitive Higher
development adiposity
Later life

Insulin

Low birth resistance

Higher IUGR weight

SGA [ High evidence

Risk of
GDM Neural tube
defects

I Moderate evidence

[ Low evidence

Pre-

Preterm
eclampsia

delivery

Anemia with Outcomes @GNS

Macrocytosis pregnancy
loss

Neonatal Small
morbidity  neonatal
size

Outcomes

Cardiovascular stre
pem (Behere et al., 2021)

.\V’ SYSTEMS INSTITUTE



,FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

Quantity of foods a woman requires to
meet the recommended daily iron intake
(18 mg)

>

Cooked bovine liver Cooked beef Cooked lentils/chickpeas ~ Cooked kidney/butter beans Cooked peas Spinach
300¢g 625¢g 700¢g 810¢g 1.2 kg 24kg

Dietary iron

e i

Haem iron Non-haem iron

15 >
LS.
{

w‘:f?’
wnced UPW (Gupta, 2012; Dominguez-Salas and Bruyn; Beal
et al., 2020; Neumann et al., 2002)
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Life changing study

» Adapted from Demment, 2013

" FROM THE AMERICAN PEOPLE

G o
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Kenya school feeding study

Embu Kenya, 2 years; 7/—10-year-olds; n=554.

Meat improved:

(Over 5 School Terms) : "

* Cognitive performance (Raven’s, math) 50 el
% ‘ "dc:.:,.

* School test scores OO

* Physical activity, initiative and leadership

e Arm muscle mass, Bl 2 status

Increase in End of Term Test Scores

PR +45%
30
+28%
20
Milk improved: 10
0 7% |

* Linear growth if stunted 7% m_
10

* BI2 status Meat Milk Energy Control

Neuman et al., 1997; Hullet et al., 2014
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Dangerous misnomers

eperiadl  Proteins per100g
Animal based Plant based

B I

Y rain

Beef: 210 kcal, 25g protein | beans: 127 kcal, 8.7 g protein s u p e r
-

o
'@ PSR

Lamb: 215kcal, 20g protein tofu: 76 kcal, 8g protein fo o d s

.

chicken: 105kcal, 25g protein | chickpeas:164kcal, 9g protein

Animal

Fish: 110 kcal, 20g protein g mix nuts: 605 kEar, 20g protein

(Ensure, 2025)
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If it is plant-based, is it milk?

FDA Definition

Milk is the lacteal secretion,
practically free from
colostrum, obtained by the
complete milking of one or
more healthy cows.

https://www.veganfoodandliving.com/
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Importance of ASF in the elderly

* Prevent loss of muscle mass / prevent sarcopenia
* Prevent loss of bone mass and density

Veg & vegans Omnivores

ference Estimate (95%C1)
iu et al (1997)"(vegan women) -0.060 (-0.092, -0.028) ——
u et al (1998)"(vegan women) -0.030 (-0.060, -0.000) —.
u et al (1998)"(vegetarian women) -0,0%0 (-0.079, -0.021) —8—
tila et al (2000)"” (vegetarian women) -0.038 (-0.182, 0.106) -
#ila et al (2000)” (vegan women) -0.156 (-0.271, -0.041) -
atasa et al (2005)" (vegan women) 0.120 (-0.215, -0.025) -
.-.uuetal(m.‘i)"(wgan men) 0.120 (-0.242, 0.002) -
n ot al (2007)" (vegetarian women) -0.027 (-0.068, 0.014) — .
ang et al (2008)"(vegetarian men) -0.016 (-0.034, 0.002) N N
~Pham et al (2009)" (vegan women) -0.010 (-0.040, 0.020) —-—
ivoskova et al (2009)" (vegetarian women) -0.023 (-0.056, 0.010) ———
rerall ( F =48.92 % , P=0.034) -0.037 (-0.054, -0.020) -l

028 02 0 01 004 ) 005 01

'Mean difference

Iguacel et al., 2019



Multiple milk components aid bone integrity

E Role of milk components on osteoporosis mu-d:ulntiy ] ] ]
- * Lactose, proteins, and vitamins, fatty

acids, oligosaccharides, and exosomes in
milk, all work together with calcium to

g T i L (. @ 1 (} enhance its bioavailability and utilization
ocommonded imlake o -:..:; ﬁ ..'_IE “ .-I ,ﬂﬂ.

(@) Threshold Effect (b) Synergistic Effect () Gui-Bone Axis {d) Bone Formation

Ca: THl-1 2Mhmg i it (TR LA l:- siks Faosomes '¢.1il.'." n-.; -:ILI.
¥ Recammended inlake of { | i :|r.+ I1 HI-.'. |||p.s.| |r':n,|- |:‘ . h . . .. d
A \, e e | | suare] e B |f New emphasis on revisiting and re-
o ! : . ] BUNNE PRANKL y 1N 1
s, A mmm o | E_ G examining the clustering effects of such
CarP=13:1 olo oio o b . nutrients
g t..r:.'.'ml :: s | H‘.\hlﬁ_nl ‘Pcatenin | i
= b= h !

nulrsent imtake - - L - I'u,: & TIPG -.:grul 1 '| e Ihq.-..'L.-\h]
oo P—J

. S
Ca boavailabaliy | Bone Health | Orsleocytes |

Wang et al.,, 2024



UFIIFAS @

SYSTEMS INSTITUTE

UNIVERSITY of FLORIDA \ —

Barriers to ASF consumption

Sociocultural factors
 Gender
 Caste
* Religion
e Cultural taboos
* Fads

* Biases (crops, fortificants)

* Perishability

* Availability (low livestock productivity)
* Affordability

* Accessibility

Conflict
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Emissions intensity trend by region

-t
o
oo o

WA NA South Asia East Asia Russian Fed. Oceania E. Europe

8.0

TA7
6.81
67

7.0

6.0

5.07
4.75

5.0

4.0

3.0

Kg GOz eq. per kg FPCM

70

2.0

1
67
1.65

1.54
1.34
1,61
1.48
1.20
1.49
1.47
1.37

1.0

0.0

M. America W. Europe
2005 m20410 m2015

(FAO, GDP,2019)
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Crop residues dominate Global South
ruminant diets




Cactus for dryland
livestock
production and
improved
livelihoods in Kenya

Jose Dubeux
Professor and Assoc. Dept Head
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Vision: To sustainably intensify livestock production to

improve the nutrition, health, incomes, and e
livelihoods of vulnerable people d
Nepal

Scope: Have managed over 60 field-to-fork research - < ambOdla
N Y ‘ Ethiopia

Rwanda |

Countries:

for development over 7 years
* Phase | (2015-2020) : Burkina Faso, Niger, Ethiopia, Rwanda, Nepal, Cambodia, Kenya, Uganda
* Phase 2 (2020-2025) : Burkina Faso, Niger, Ethiopia, Rwanda, Nepal, and Nigeria
=" USAID BILL& MELINDA ILRI <L UFRLIE%S

] 155" FROM THE AMERICAN PEOPLE (GATES foundation TS CGIAR

Several focused on addressing prioritized
problems in the dairy industry
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Reduced mastitis prevalence

Ny, NEPAL

We reduced the prevalence of

o . : PREVALENCE OF SUB-CLINICAL MASTITISIN DAIRY ANIMALS
mastitis (udder inflammation) by
96% in cows and 333% in 1 Base line
buffalo. 1 End line

55%

%
4
N
8 ¥
|
l -
cow

BUFFALD

) P ; ]
= ) 4
T e s
v 2 1 748 N
{) WY LI E | y
L I .:. o i 8,
H 7/ i
=5 o\

(Sah et al., 2020) Photo credit@Hiefer Intern
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Increased livestock productivity

g 32

En 31

g == Local variety
30 —de= Chakti
29 ICMV167005
28 —8—ICMV167006

=8-I1CMV167002

0 14 28 42 56 70 84 90
Days

Increased sheep growth with
improved forages

Milk Production

‘ ETHIOPIA

Treatment: Control [ PAID[] Feed-Mgt O

20-
10— H
0- i

Ambhara Oromia SNINP
Increased milk production by 50%
by better feeding and
management
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Developed and disseminated apps for better feeding, tech for
measuring GHG emissions

W PCOARY ETH 2020 KT (@) PARCLE 21t 19T - 0 ¥

PCDARY tom, =24 ehiik A 70469

* Introduced state of the art green feed machines
to ET & BF for precise emissions measurements

LT
FE ARGF ) RE
BLC Wt DRI Sy AN ) £2b AT

CGROWING ot o 5 hees e ot

* Trained technicians, researchers, farmers private
sector, extensionists to use them

DANLSISL ¥t A £2b AT

EANISISG | s peyses ot

w  FFEEDLST ) (TR AR AL
| GOELVERY ~ @on nmaat 3¢ nmng
f HFEEDTAG | poany

* Creates business opportunities for
entrepreneurs

P BCHHL TEAGE Dty

ARIES 2020 BF (C) 1996-2020 Les Régents de [Université ... [= |0 [X]

ARIES Logicil de ralionnement pour ovins

Menu Principal
Choisir un des programmes suivants

& LC_EWES | Ration aumoindie coit: brebis
B LC_LAMB | Ration au moindre colit: Agneaus

C EVL_EWES | Evalualion des rations: Brebis

D EVL_LAME | Evalualion des rations: Agneaus

‘\»"\,’ F FEEDLIST | Editeur du épertaire d'aliments

T FEEDTAG | FEEDTAG
o

Y
)
e

’
Configuration A propos uitter le ngraﬂ

X

Burkina Faso
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Improved nutrition

BURKINA FASO

o 6.3
. . 0 o
— Increased egg intake in E £
. O
children from 0 to 6 per € g
U v
week o O
28 v
29 2.4
o 3
— Reduced wasting and 2
. o
underweight 0.3
Full Partial Control
_ ’ (Chickens (training)
Increased women'’s + training)

decision-making power _ _
Baseline egg consumption was zero.

Mckune et al., 2020
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Milk AFM1 standards have caused
milk avoidance, dumping and related challenges

Balkans - High milk AFM|I levels led to widespread dumping
of milk, closure of dairies

Ethiopia- Social media article about milk AFMI nearly
crippled the nascent dairy industry

Nepal - Milk holidays (dumping) are common despite huge
neighboring markets

Kenya- if aflatoxin standards were strictly enforced,
3,400,000 Kenyans would be deprived of milk (Sirma et al, 2018).
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AFM1 causes 13-32 liver cancer
cases/year: 0.0003% of all cases

* Most nations would have no AFM1-related liver cancer cases

Brazil 0.5-7
India 4-9
Indonesia 0.2-5.6
Mexico 3-54

Pakistan 1.6-4
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Farmer-herder conflicts in Nigeria

* Over 60,000 people have been killed and millions
displaced in Nigeria since 2001.

* Caused by farmer-herder conflicts prevalent in over
60% of the states.

 Similar violence and deaths in most West African
countries.
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The West African sahel

The climate is arid and hot, with strong seasonal variations
in rainfall and temperature.

Receives about 200-800 mm (8-32 in) of rainfall a year,
which falls mostly in the May to September monsoon

Burkina
Faso
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2010-2013

Gambi
3,000

Guinea-
Bissau

Si 4 K
ierra Leone 2,500

g Togo
Ghana

Cote d'lvoire DRC

2014-2017

Fatalities
\O—l

Guinea-
Bissau

Sierra Leone “

Liberia &, 5 ogo
Cote d'lvoire Ghana

1,000

AS- * $

. CGameroon
e

Nigeria Sl

Niger

0
= 3 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
e /Ko

Gambia T BRI S SR " Nigeria | Mali ~ Burkina Faso [}] Other Countries

g'uinea- . o TG 5 A LT o PO, R @ Aex | Gay NGOG 9 N\ [T . Note: Figures exclude events attributed to violent extremist groups.
issau : AR Y R R favgu T R ool Sk B W g 0
0 Data Source: Armed Conflict Location & Event Data Project
Sierra Leone

Liberia ™ L e

ol Gameroon
Nigeria » oy

. Note: M lud ts attributed to violent extremist 5
¥ Violent Events || Protected Parks [Jll Body of Water SRR SR el u = OV,'O S HEende. b
Data Source: Armed Conflict Location & Event Data Project
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Farmer-herder conflicts in Nigeria

k‘ﬂl (Y52

* Deaths are due to seasonal migration by nomadic pastoralists searching for feed and water

e Cattle encroach on crop farms, violence and deaths erupt.
 Worse in the dry season, when pasture is scarce and byproducts and concentrates are costly.
* Some states have banned pastoralists and created their own police force

* Populations and markets have been displaced, violence is rampant, and an ethnic group has been
demonized
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Causes of farmer-herder conflicts

Population growth

Pastoral mismana gem eni o | iCorrupl on
33
7
Weak or non-inclutive governance Historical gricvanoes
33
&1
4
Tenure insecuritySland isiucs Climate change
v id
38
Foor relatienships and ethnic bias a8 Ervironimental scarcity

Wiglence and human Asecwrily
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N
=
Lawaru
\ ADAMAWA
o
Lagos
— 250 km
Gulf of ™\ CAMEROON
Guinea
Fulani militia attacks 40

Fatalities, January 1st-
May 31st 2018 @ L

Source: ACLED

Economist.com
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Climate vulnerability in Nigeria

R,
N; NIGER REPUBLIC
IE F
= b
4 3
54
:
i3
=
&
o
Legend
Vulnerability Index =
=i
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INTEGRATED FARMS

Mrs. Rakiya Damakka Muhammadu Damakka Barr. Zubaida Damakka
Abubakar Abubakar Abubakar (1978 - 2023)
CO-FOUNDER/DIRECTOR MD/CEO CO-FOUNDER/DIRECTOR
Co-Founder  /Director L&Z Muhammadu Damakka A Lawyer and Executive Director
Integrated Farms Nig. Ltd. Abubakar is the MD/CEQ of L&Z. Strategic Partnership...

===

—————
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Impacts of the L&Z Integrated Farms intervention

* Immediate and higher income for
women

« Higher quality milk sold
 Empowered women

* Well-nourished kids and families
* Educated kids

» Pastoralists settled for three years —
no farmer-herder conflicts
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Go, get and cool the milk!
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A potential solution to the farmer-herder conflicts

sl oTo s s el s i THE PROMISING SOLUTION:

Silage is rarely made by nomadic
smallholder pastoralists due to lack of
technical information, the prohibitive

in the wet and dry season. cost of equipment and silos, and

seasonal migration of the herders.

An alternative for feeding livestock

Higher in nutritional value than hay

and crop residues. This problem could be solved by private
sector silage production at and or
Improved livelihoods and incomes in |transportation to, strategic sites along
South Omo, Ethiopia (Gates pastoral routes for sale at affordable
Foundation funding). PIEICE S
Alternatively, the silage can be made
and or transported by silage
cooperative unions involving semi-
livelihoods, beef production and nomadic and sedentary pastoralists,
rural incomes in Langzhou, China. who are trained, equipped and
resourced.

Corn silage has improved
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Life change 2

* There are no fences in
your system

e Greattoseeanendto
handouts

 We have money but it
is mistargeted
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The Dream Team

L

Ayoola Oduntan Femi Edun

National President Cofounder Ayo Bajomo Bamikole Musibau Bode Olanrewaju Gbhola Adesogan
’ _ _ GM & Div Head, Adungbe JKIA Ventures, Assoc. VP and
Feed I.n.dustry Frontier Capital Corporate Prof. of Ruminant CAPRO Director, Global
Pract!tlgners Limited Finance and Nutrition Ministries Food S\’/stems
Association of Finance & AdvisoryBank of University ,of Inst
Nigeria (FIPAN) Investment prof Industry. Benin Prof. of Ru.;ninant
essional Nutrition,

GMD. Amo Grou
P Univ. of Florida
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The Visionary Private Sector Partners

- M.D. Abubakar Ayoola Oduntan Tony Jibunoh i DOI;G ﬁgl.'iatIO, 5
President Commercial Dairy National President, CEO Milkin Barn .D. Technical an
Ranchers Association Of Feed Industry Practitioners Limited Husbandry
Nigeria (CODARAN) Association of Nigeria opecratlosns, Animal
(FIPAN) are Services
Founder/CEO L&Z GMD. Amo Group Konsult (Nig.) Ltd

INTEGRATED FARMS
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The UF (Gator) Profs
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Conclusions

* Global undernutrition has decreased in the last 20 years but stunting and wasting
are still too high in Africa and Asia.

* More animal-sourced food consumption by the vulnerable is needed in Africa and
Asia to improve nutrition, cognition, growth and livelihoods.

* More feeding of silage is critically needed in the Global South to improve livestock
Proclectl\élty, Improve ASF consumption, reduce emissions intensity and improve
ivelihoods.

* Partnerships between med. to high-income countries and developing countries are
needed to drive increases in silage production and feeding and improved food
security in the Global south.
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