


MEDTISAY

7

EFOLIYTUR

o BB E—H 2 E 7EERN

ﬁ*—l'/ﬁ %t H

MEVIAVIEEREEEENDEE X

B. B ~DEE

H & DT ALITE)

)T AR

AAFITT

* RODATYT—BHERBDRERE

—— Lusaka

(Capital city)

~
Lake Kariba



TIVNFEERFTOXRTEZAL DI T VR

Resilience in the context of Semi-Arid Tropics (SAT)
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Factors affecting resilience for food consumption levels among
farm households (Hypothesis)
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Approaches to Resilience
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Factors affecting resilience for food consumption levels among
farm households (Hypothesis)
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Monthly precipitation and seasonal deviation (mm)
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Rainfall Shock in Southern Province in Zambia
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Impact of Heavy Rainfall on Maize Production
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Heavy rain
in February
2010

2009: Lodging of fully grown maize (left) and rotten ear (right) Miyazaki 2010
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Grain yield (kg/ha)
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Percentage of damaged area
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Damaged area

Site Maize (ha) (ha) % Damage

SiteA 65.8 22.1 33.6
SiteB 78.0 22.0 28.2
SiteC 113.8 1.1 3.6
total 257.6 48.2 18.7

('U'*f ~A) Impact of ralnfall

Miyazaki 2010
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Miyazaki 2010
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Fields distribution of one household (2007/08 Rainy season)
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Factors affecting resilience for food consumption levels among
farm households (Hypothesis)
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Monthly Vegetable and Fruit Consumption by Sources
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Change of food consumption after 2007 heavy rain
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Recovery Speed of Food Consumption (calorie intake) and its Determinants

Explanatory Variables ERBAZ# Rich Poor
Households Households
Recovery Speed of Food Consumption 0.95++ 0.29+
Household Assets
Total cropped area (ha/Adult) F{EL bR 0 @
Value of cattle (ZMK/Adult) SREXE 0 0

Value of other livestock (ZMK/Adult) T DD REZREE @ —
Value of household assets (ZMK/Adult) & EEREXE 0 0

Household Characteristics

Age of household head REDLE#H - ++
Age of household head squared (FEDEE)?2 + —_
Years in school of household head RENDH BT FEH @ 0
Adult equivalent household size 1 A% 0 @
#of observations (# of households x # of months) 8 X 26 7 X 26
R squared 0.36 0.24

Rich households: value of cattle before the heavy rain shock is above median

Poor households: value of cattle before the heavy rain shock is below median

Recovery of food consumption: speed of change in calorie intake per AE during one year after the heavy

rain shock (= Resilience by our definition) Sakurai et al.
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Factors affecting resilience for food consumption levels among
farm households (Hypothesis)

T #t ) B EHEY). EmIEAR .. BHEEH
(#tamzi ) . HFs . BHbOERE
B TOERE FEBtEa
) / Efawzsﬁmﬁgﬂmlﬂ
BMEE B/ EERE
JL BHEZER AT L
. o }?}%EJJ%%EO)%\EE
2 = T iR A - FB
:¢'_F RHEER - - BEROT7IERREH-XIL)
! rE ] o "
g | [RE [ HEOE iaroho—y P58
: R TOEIED i A
*% /\EE'*EjJ REfETIL—T
i - P
[ ) R
. " FSUMUNDEFRERE R
BxFRRNA | S
EEVES. OREVSE EY| FERLEE
N B, LB Ee

HIBADTH+EX EREMEBESADTIER KIS, BFRYLE



SRBEEROUELEHNHEZE (HMFADF)

Change of weight and food consumption after 2007 heavy rain
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Factors affecting resilience for food consumption levels among
farm households (Hypothesis)
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ZRER O NITEI (2007 )

Coping strategies after heavy rain in 2007

owpea_ Sorghum Garden Others o
P lsx | a2 BESTOER 89— DAL (2008)
Cotton BEREHD54% TALXDHFBEITHN. 30% [
2% MEINT= (Site A) ,

BEOFTHERERETE (2008)
B EHREICKY A XEHHTELI o1 E

Replant maize

540 (N=8) TIIXRBDFTHFOMDAAFEENIHESLT=,

Vegetable|Livestock|Collected Seasonal
carpentry Others
food sale

2008 Maize sale
labor

Asn 6

Asn 8
Asn 14
Asn 29
Asn 33
Asn 12

Asn 36 100.0

Asn 4 /0.
sn 40 0.0 - Miyazaki (2011)
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Coping Behavior via Social Networks: Case study of mobile phone use
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Reported Coping Strategies by Province (%)
Work on other farms
Piecework

“Food for work” program

Relief Food

Reduce # of Meals

0 10 20 30 40

B Eastern W Southern

Data: RIHN Extensive Household Survey (2007)
N=1000
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—— Major Roads

Province Boundary
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Resilience Indicators for Regional Comparison

We adopted FAO’s proposed methodology of a latent variable model (Alinovi et al,
2008) to assess resilience to food insecurity in Zambia.

Resilience to food insecurity is specified as a weighted sum of the following latent
variables:

Resilience = f(access to food, asset, safety net, access to basic services, agro-tech
practices, adaptive capacity, stability in consumption)

Two-Stage Factor Analysis Methodology

- The above RHS variables are not directly
sty e NC YA observable (latent variables).
-In the first step, we identify some
o ;@ - observable proxy variables to measure the
/ latent resilience determinants using factor

= Access to
basic

services

Y/
___/

analysis.
Icometotn S rienes Asaotive -In the second step, we use the obtained
access . 2 capacity . . -
insecurity latent variables to quantify resilience scores

using another factor analysis.

Data: Zambia Living Condition Monitoring Survey 2004,
N=19,340 HH

Note: All scores are standardized with 0 mean and variance of 1.



Resilience Scores by Industry of HH Head Resilience Scores by HH Cluster

— 2.00

BERII—HFOLDIVTORITEL IMROLOYT U A[FEL

Resilience

= KMREDOHE X BHR
000 ROEHFLLEBLT, BH

- 010 B D07 VtREGEES., B
Stability s Access to basic services #XD Y _EIADTHE
| ANMENEHLIYTUR
AHELY,

Social safety net Agn asset

f D- E -. - | :
{gro-technopraciice Non-Agnasset Note: All scores are standardized with 0

mean and variance of 1.
Male Head Female Head

%E@#}I“/@’—[:;é Us‘)l} 7>ZH§$§&%0)E Lekprichakul and Umetsu (2011)




Resilience Mapping
Data: Zambia Living Condition Monitoring Survey 2004, N=19,340 HH

Districts of Zambia

-0.7231

low
Lusaka

Sinazongwe District

Spatial distribution of resilience scores helps to identify
hot spots of relatively low resilience regions.
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Agricultural Production
& Technology

Index Based

Weather Insurance Food and Nutrition

Study area
(Sinazongwe district)

1. Nutrition monitoring at school

2. Agricultural production & technology for climate
change risk mitigation and adaptation

3. Weather based crop insurance for climate risk
reduction

(Capital city)

Lake Kariba



Crops that farmers consider effective as a measure
to cope with climate variability

=ERMNEZS5=Mx
EEEENEDEECRETY o

Early mature maize @) O

Sorghum O O O ‘
Sunflower @) O

Sweet potato O O ‘
Soya beans @)

Cotton O O

Farmers consider familiar crops have some potential
to cope with this late rainy season in 2016.
Miyazaki (2016)






Why Sorghum?

1.Maize monoculture is vulnerable to drought.

2.Sorghum has drought tolerance than maize.

3.Farmers consider sorghum can enhance food security.

4.Not only yields but also leaves and stems are also
important in drought years as a animal feed.

5.0f course yields are important.

6.We conducted field experiment to know indigenous
sorghum varieties’ feature.

7.What are the values of those characteristics for
farmers?



hum varieties

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I Open pollinated variety
|

All five varieties were

conducted to field
examination.

Kapila, Kasili red and Maila
mucheme were delivered to
Kasili white Maila mucheme farmers

Indigenous varieties Miyazaki 2019




Feature of Indigenous Sorghum Varieties

Value from field

Grain Drought Cropping experiment in 2016

Cultivation period Bird Taste Yields

feature tolerance rate Stem and
q .
amage leaf (t/ha) Yields (t/ha)
Kapila Early mature White / Low Weak Delicious Normal Normal 12 0.0

(Three months) Large

. Early mature . @
Kasili red (Three months) Red Better High 10 .

Kasili white Early mature White Normal Normal Normal Normal Low 2.1
(Three months)

Maila La.te mature White Low Weak Normal Normal Low 10 0.0
mucheme (Six months)
Kuyuma 100-110 days White High - - 3-5t - 7 0.0
1. Except Kasili red, all varieties has white grain color. Kasili red is red color.
2. Kasili red has high drought tolerance and bird damage tolerance than others.
3. Kapila is delicious taste. Kasili red is bitter taste.
4. From their experience Kasili red has better harvest than other varieties.
5. Farmers distribute risks by cultivating some of these varieties.

From field experiment in 2016,

6. Kasili white has got high stem and leaf weight, following is Kapila, Kasili red, Maila
mucheme and Kuyuma.

7. Kasili red had high yields. Next was Kasili white. Others did not gain yields.

Miyazaki, Banda, Ishimoto, Umetsu (2018)



Local sorghum variety: Kasili red



Diet Diversity Score (DDS) by FAO

* Method to measure food consumption by asking food
group of nutrition

e Count the number of food groups (16) that appeared in a
meal.

e 24-hour recall

 Household DDS (HDDS) (16)->(14)
« Women’s DDS (WDDS) focus on vitamin A (16)->( 9)



Seasonal changes of average HDDS and WDDS

3.0

29 —HDDS Average
----- WDDS Average

2.8 AN

2.7

2.6

2.5

24
2.3

2.2
7 8 9 10 11 12 1 2 3 4 5

6
2009 2010

- N=42
Rainy season

» Both HDDS and WDDS were high at the end of rainy season and
starting time of dry season, and low at starting time of rainy season.
—Next slide shows how score of each food group changes.

Ishimoto, Miyazaki, Umetsu (2022)



HDDS
WDDS

3.0
2.9
2.8
2.7
2.6
2.5
2.4
2.3
2.2
2.1
2.0

Comparison of average HDDS, WDDS and scores of food groups

Score of each group HDDS
- 1.0 WDDS Score of each group
L 0.9 3.0 1.0
- 0.8
- 0.7 2.8 0.8
- 0.6
- 0.5 2.6 0.6
\/ - 0.4
- 0.3 24 0.4
- 0.2
- 0.1
—_— 2.2 0.2
— - 0.0
6 7 8 9 10 11 12 1 2 3 4 5
e HDDS Average
e == = \WDDS Average 2.0 0.0
@ \/itamin a rich fruits Average 6 7 8 9 10 11 12 1 2 3 4 5
Organ meat Average
e QOils and Fats Average H DDS Average
e Cereals Average —e e
White tubers and roots Average WDDS Average

Vitamin a rich vegetables and tubers Average
Dark green leafy vegetables Average

Other vegetables Average

Other fruits Average

Flesh meat Average

Eggs Average

Fish and seafood Average

Legumes, nuts, seeds Average

Milk and milk products Average
Sweets Average
Spices, condiments and beverages Average

—— White tubers and roots Average
——Vitamin a rich vegetables and tubers Average
——Dark green leafy vegetables Average

Other vegetables Average

» “Cereals” were taken every day year round.

» Scores of “Dark green leafy vegetables”, “Other vegetables”, “White tubers and
roots” and “Vitamin a rich vegetables and tubers” fell from second half of dry

season to rainy sSeason.

This period tends to be off-crop season of tubers and vegetables.  Ishimoto, Miyazaki, Umétsu (2022)



Insurance Design for 2012/13
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30 Kwacha in 2002/03,
© 04/05, 11/12 (drought) &

No Payment in the other
years

10 Kwacha (2 units)
Miura and Sakurai (2015)



Missing link for nutrition-sensitive agriculture?
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