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Estimated Market Size: R68bn
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BITEY 2 —AITHIHHRE

Estimated Market Size: RS1bn

Addressable spend: R30,7bn
BEREROHN:

@ Standard Bank

1 Finance in a Digital Africa (2018)
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2 Finance in a Digital Africa (2018)
3 Finance in a Digital Africa (2018)
4 Inter-American Development Bank (2015)
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Sensor
technology
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5 GreenCape (2019)
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L L7ei3 5., 2014 H-0 A7 i H [E % (OPEC : Organization of the Petroleum Exporting Countries.
LIF TOPEC) &FE7) DOUE AR, Ml OGS e Tk, HE) L CZ Do &Rl D%
HLIABRIZKD, & T T7FF - XA VvEL R LOKBHETHAHET 7Y BT VbiFZ0R
BAERELZT T, S6IC, RKENAENKREORIEIZL Y Ba&fESR 2K T, &F51 & kif
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Agriculture, forestry and
fishing: 2.59%

Mining and quarrying: 8.06%

Personal services: 5.96%

General government services:
16.74%
Manufacturing: 13.53%

Electricity, gas and water: 2.31%

Construction: 3.77%

Finance, real estate and
business services: 22.39%

Trade, catering and
accommodation: 15.10%

Transport, storage and
communication: 9.55%

X 16 GDPIZEDBFEEOEE (2018 4F)
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# 4 JREERSHE O FERFHE 42

The Conservation of Agricultural »  Use of natural agricultural resources
Resources Act 43 of 1983 (CARA »  Conservation of soil
1983) . Conservation of water sources
»  Combating weeds and invader plants
The National Development Plan . Elimination of poverty
2030 (NDP 2012) . Reduction of inequality
. Highlighting the importance of agriculture to the green economy

The Agriculture Integrated Growth
and Development Plan (IGDP 2012)

Plans to develop equitable, productive, competitive, profitable and
sustainable agriculture, forestry and fisheries sectors
Emphasises that the sector needs to benefit all South Africans

The Agricultural Policy Action Plan
(APAP 2014)

A programmatic response to key policy documents, induding the
National Development Plan (NDF) and the New Growth Path (NGF)

The Medium Strategic Framework
(MTSF 2014-2019)

Qutcome 4 — Decent Employment through Inclusive Growth
Outcome 7 - Comprehensive Rural Development and Food Security
Outcome 10 - Environmental Assets and Natural Resources Protected
and Continually Enhanced

Strategic Plan for the Department
of Agriculture, Forestry and Fisher-
ies (DAFF 2013)

Provides an effective framework to address various challenges facing
the sector

Sets targets for the departmental programmes from 2012 to 2017
Focuses on building a leading, dynamic, united, prosperous and
people-centred sector

The Spatial Planning and Land Use
Management Act (SPLUMA 2013)

Provides for a uniform, effective and comprehensive systern of spatial
planning and land use management for South Africa

Provides for sustainable and efficent use of land

Redresses the imbalances of the past and ensures equity in the application
of spatial development planning and land use management systems

Mational Environmental Manage-
ment Act 107 of 1998 (NEMA 1998)

NEMA is the overarching legislative framework for environmental
governance

Core values are reflected through the following |:|nnc'j:e|
Environmental management must place people and their needs at
the forefront of its concemn, and serve their physcal psychological,
developmental, cultural and social interests

Development must be environmentally, socially and economically
sustainable

National Environmental Manage-
ment Biodiversity Act 10 of 2004
(NEMBA 2004)

42 GreenCape (2018)

Provides for the management and conservation of biodiversity within
the framework of NEMA

Mational protection of spedes and ecosystems that warrant national
protection

Sustainable use of indigenous biclogical resources

Fair and equitable sharing of benefits arising from bioprospecting
involving indigenous biological resources

Establishment and functions of a South African National Biodiversity
Institute (SANBI)
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PILLARS

x5 REMEOTEREOR, A S

Name of policy Key objectives

The National Development Plan
2030 (NDP 2012)

B Elimination of poverty
B Reduction of inequality
B Highlighting the importance of agriculture to the green economy

The Strategic Plan for the
Department of Agriculture,
Forestry, and Fisheries (DAFF 2015)

B Provides an effective framework to address various challenges
facing the sector

B Sets targets for the departmental programmes from 2015/16 to
2019/20

B Focuses on advancing food security, job creation, economic growth
and transformation of the sector through innovative, inclusive and
sustainable policies, legislation and programmes

The Agriculture Integrated Growth
and Development Plan (IGDP 2012)

B Plans to develop equitable, productive, competitive, profitable and
sustainable agriculture, forestry and fisheries sectors
B Emphasises that the sector needs to benefit all South Africans

The Agricultural Policy Action Plan
(APAP 2014)

B A programmatic response to key policy documents, including the
National Development Plan (NDP) and the New Growth Path (NGP)

The National Environmental
Management Act 107 of 1998
(NEMA 1998)

AAMP Output Il

B NEMA is the overarching legislative framework for environmental
governance. Core values are reflected through the following
principles:

- Environmental management must place people and their needs at
the forefront of its concern, and serve their physical,
psychological, developmental, cultural and social interests equitably

- Development must be environmentally, socially and economically
sustainable

Action Plan

Sectoral Interventions and Impact

PILLAR1

r%& PILLAR 4

@} PILLAR 5

M
| Z@ PILLAR 6

Resalving policy
ambiguities and creating
invesmment friendly climare

Creating enabling
infrastructure

Providing comprehensive
farmer support,
development finance, R&D

and extension services

Ensuring food security,
expanded production and
employment creation,
decency and inclusivity

Enabling markets
expansion, improving
market access and wade
facilitation

Developing localized food,
import replacement and
expanded agro-processing
exports

Water & Eleciricity:

Dams and Irrigations Schemes

Routes to Markets:
Altecnative Routes to Mackets

Domestic Market:

Increase local supermarkets 8
institutional procurement

Extension Services:
10 000 extension officers in.
partnership & secondment to
commodity associations

§ Localization:
Implement the Impoct
Substifution Strategy

Road & Logistics:
Post efficiency and capacity
Off-farm infrastrocture

Regional Market:
Promote and implement
F AFCFTA — regional VC

Blended Finance Tool for
farmers and SMMEs

Implement Competition
Commission Supermarkets
Recommendations

Deep-Sea Markets:

Ceeate Trade Promotion Fund
aligned to Statutory Levy by
Commodity Associations

Market & Biosecurity
Traceability & Identification
Research and Development
Project Rebirth — NFPMs

Supplier Development
Programme for SMMEs
Transformation:
Production scheme:
smallholder &

farmers aligned to VC via PPP

Real GPV added Crops production
R32 billion expand by 410 000ha

TARGETED COMMITMENTS

6 500 new
SMMEs

Ammals and Animal Product
production expand by 611 000t

71 487 New Jobs created
303 223 Livelihoods supported

BJ 20 Agriculture & Agro-processing Master Plan

@ B77VhCEITBRESRRARRRE
HRERITA 2003 42 L W HEAR L TWDHE VR RABELT % 7 [Doing Business] IZ K5 &, M7 7
VADOEHXAD LT ST E 15 F£FTEA L TEB Y 2019 F121E 84 fLITALER T T\ D, [FZ

43 GreenCape (2019)
“ AR (2021)

39



VERUTIFE VR AICED 10 DIEFE YEFHEEIZH0LEECEE., a2 A R ETE{EL TV
D, O T 7 U BB W L, FRCEIE, ZRET CGHARE)) HEoE ToOEMNIZEID LD T
5 e,

100
o = 80

/ 60
=7 40

20
2008 2010 2012 2014 2016 2018 2020

B 21 Doing Business (Z8F 57 7V DT o F v TH#B v

JEEESBHCRBWTI BT 7 U DB R EM A PERSIINC X 5 GDP ~D% 5., Akl 2 2 REom b,
BINOFREE, BT 5% < BEMRZ /e & T2 EADE & L TEMIT TRY . ZO3RENIRE
RO O OEELHEE S & L THIRFL TS, AT, BENICBT2EHAIMICOLERTE 572
D, FASEFA~OEE ZFEAICHELRE L T d 8, — 5T, M7 7V I ORES~OEEITR L FERET
Dp e DT 7 U BFEE L AN @O ANEE . REERKER~OT VA BaR
FD ES BEMEOLEICRD U A7 EHRESOFEE O SE R X OAFEES E oS SERET BN
D, YINGITESIZSEET 7Y HOEZERT TICERA L TWAEBEETH Y | F I DRI
PENTND, RFEEICTERTED BERERT—E R TlE, FICEHTRET VEITH L
ToKEIROFH B2 FNE RN AIRE L 725 2 & T, hRB M E O EEIZ L H A NhE - B2 X M
DOHE, AT BT 2 FIEORUKEE OB - 240 27 OIKFE~OERBHIFCE 5,

Q IEMEEM. R, EBIEE. I¥FIAM

BT 7V BN THERE, FRINEATRERIR L EERENIIRICRT T, Yk
¥ BREENEVRAZMBDDLGE, SRS ERIIET 7 ) hoREOBIC L 2%, BLOL
LMARETH D, ZORIZBWTIX, M7 7V vENTEITR L, AEEE, BEFIZBWTHIE
MEAF72 U CHET 7V O OEKE E 725 Z ENARETH 5, BitdeEid, AEAN, SERZE,
M7 7V AN, EEMT 7Y CHRLINTHSHEEIIBStIC X > TR S b, SEFEONE
(AP HFEETHGE. TEHRIFCE ST EVRREL R D,

W, 77V BT, BECETLREFHOEMN, BXOEED-OOa R N ERIZEY, HRERIT
DRETDHRED LTI T UF 07 (BERHED LT SSOBUH], Tt & OEME X502 K - CTHEE)
WZEBWT, 2014 40 61 L5 2016 21X 131 L TRIBIZIAV. 2% & LT\ 5D,

S HWEDOFHE, BRI, BAWE, EER, EeiiE. DEREERE. Bl mETTEL BRIEIT. B
# o> 10 THH

46 |OL (2019)

47 i FERTT (2019)

48 GreenCape (2018)

49 GreenCape (2018)

40
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Google Earth
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23 EHAMEL FRMEE OLE—&

FTHEEBLZ Grid 1T 7V —AT— /) — AT = XA MIIZHLEZR->TWD, I T, NTT N
TR, ZV—AT— R LKV =AU =2 A MHONFERIZOWTHFERIEEZ 7 7 7 LTz, &4
DITTTDIL, FH R IREOHERTZ 71X, TnEhA~AvT oM, 7V =27 — i, /J—AT xR
MHNOFER O h7Er 2O E (ha 72V OWREEE) ThHY | BHELMEN GridA & GridB O T
P & (RERR I XRR A2 4PH) CTh D,

Grid A X OB I3ZEHi THlT —Z BNt S 2 TH Y | MERE TRULN TNV, FINDIT
BR LT LA, 22T, HEAFEPHAI GridA & B #0725 E . U T UM OFERNEE
g2 (XM 24), 72720 GridA 23 /3—F 50 7 NAEER LR D 72 < | BRI 20 Grid B 1
J—=AT A MNZHEZRS>TWNDHTD, NTTUINE ) —A T = 2 MNOERED % Grid B
EhER L (X 25),

42



WN

S = DN W s~ Ot O 9 @

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

= T-#] (Grid A+B) e JZ] (Gauteng)

Bl 24 Grid A KO'B OFHUE L DT O ERIED Ll

—_—

S = N W s~ Ot O 9

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

e T 1] (Grid B) e FE| (Gauteng+North West)

X 25 GridBOTFHIEENYTUMER) —RA T = A MO ERTED LB

INHE O TR R R W RS TV D23, 2015 FIEAMEZ S 722 b B 63, TR S ORE R

MTWD, F72, 2017 FIXE(EEZ S Bb LT, FRITIFIFEEAOINERTH-T, T

TeFRHOTIE, ECUTOL I RERNLAETTND EHEL TWD,

® THIfi (B5XK%Z 100km @ Grid) & FEHME (FEMOFEHEHR) OREFH B —E L7220,

o THIOHIE L LIEBHESM BHASCERY) L EBOBHESRMLN S L, flxiX, RED
LA IR 2 03 72 EOXIR B K STV e,

o KBRS COBMMIEAZIT o CWRWed, 7 7 WDOEGIEDLELET VDT a—=7
MAREL TS,

o FHiTHOT —X Do ERENMEVY (K 100km @ Grid)

® FIZXo TUITHREMENGERH D,

ZOLD R THOTIL, M TORIEZITV, FEHTHET LN ETRETVORBETI 2 &
TUHFETEDHEERD, BENICE, 7 VvoaELm ELsEs L L b, BMTRLALT —XF

43



W ET N ETF a—=0 0 (B BBOBNRCROETRE) 52 L TWENRAEND, 72
B, SHOHEETIX, @ET —FHIEEE, BEORCORERN S & & Ebh A IETHIE T L2
ELEN, BB CORRT —Z 2 AW F o —= 713 7o TR,

44



4. Y—E A RERIRELE

[(3) WET—XDOWGEE] THRAE LTCETHIE T VORRICHE ST, AT U METT U —2 7
— MHNOBEZIZT TR avORHEZITV, AFICET DA IUE L7oRR 0 b TR E 2 5F
fli « ETNVERRTDHTETHoT, Ll an Mo ezr, BMIEEICHIRAFEAE L7z
DFHEPT AT, 2019 4F-2020 FFIZHBIT DT T IND 1 A T & OREFHE A FEIZ TR EE 2 5
THHIKIIEEL L, £, 20O PHTERIZOWTEERMRE I2IXA VT4 T35 L3z,
P —EZRDOHZMER Y — ERTERRDHEALIZ OV T O L7,

(1) #EfF-IREEHEORE

77 2 Roodeplaat &z (N7 U — A7 — K| Bethlehem % #BR [ & U7 EMGEIZ OV T, 440X
B L TIEROBHESCY 7 ) 74TV BIT — 2 2 JUICREEZ AT O TE Ch o7z, L L,
I THROBBETE Ly 7 X UREELTND Z &0, HMEELLICBWO TG ATEER ABN
RELTWDZ NG, ElIRE L Ofiim s /eo7z, £Z T, Eilkoi@ by 2019 4-2020 FI2H1F 5
NTT UM ERIGIZEMET 5 Z & & L, 2020 FFOFEHER (GZHIE) 2 AT Lz, 72, 2019 05
1 A ZEDOFEEHTFRIOT—2 L LT, 2019410 A, 11 A, 2 ARSOTHT—X &2 AT Lz, 7
— X ONT A= L 3, WBET—HORGE) TAFLELDIZAEDEDLZLEEL, LFD 1818 DX
B — TR S LT,

18 D/XF — %, B COBRENLRINGICA DY, FEFRIORS, B, BEEL JEN %
REEZELTERL (MEITETIT 4T ATHR )., TALEMAGDET,

ZEHITHIA BREAX 12 A 1 B EIL 1m2 H720 2 kL

ZEPH 12 A BREAIX12 A 1 B FREIX Im2 H720 2 kL

1A R 12 A1 B BRI Im2 5720 457

12 A FEEIZ12 01 B BRI Im2 729 4 k7
BT R 12 A1 B BRI Im2 5720 6 5L
P2 A/ BRI 12 01 B/ BRI Im2 H7-9 6k
PR fERIZ 12 H 16 B/ HBREEIT Im2 H7-0 2k
Pl 12 A fFREBIX12 A 16 B/ FREEIX 1m2 5720 2k
BT A BRI 12 H 16 B /BRI 1m2 H7- 9 4 47
T 12 B fFRERIZ12 H 16 B /R 1m2 H7-Y 4 kL
B 1A fREHIT 12 16 B FFEEIT Im2 H7-9 6 %kL
T 12 B fFRERIZ 12 H 16 B /&I 1m2 5729 6 ki
B ERIT LA LB BEET Im2 H720 2k
B 12 H#MERIX1 A1 B BEREIT Im2 H7-9 2k
Pl A /AT B HBEEIL Im2 H7-0 4k
B 12 H#ERIX1 A1 B BRI Im2 H7-9 4k
BiTH A RFEAIE LA 1B BRI Im2 5720 6 kI
B2 A FERIZLA LB BRI Im2 720 65

@O L®A®OE OO

AT A AT T e e e e .

(2) FHOKREEANIWVAFIVY
kR 13, ET—XOKRAE (2)) ERIUCSEKRMET, 2009410 A, 11 A, 12 ADFEHTRIT—X Tk

45



vERIAVIEEZ THI L7, GridA KO'B E T T7 U E DT, EOHDOTFHIFERBIZEAL
ZAbNEES | 12 A2 5 EETREENEL L, KT 10 A PRI 74%75 12 A FRIE 71%~ T 23
o7 (K 267/), —Ji. GridB £ T UM B — 27 = 2 MM OEETIE, 10 HFHIO 67%h
512 HTRID 78%~EREERM E L7 (K 26 45), —MAINZ, mEWFRRO TRINZEHE L < 725729

FHT DA 20U D IZ ERENEL 2D (BZIE 4 HoKEE T+ 254, B4 10 H
WP 2L0 b, BRIO S HIZTPHIT 2P REITE V), 65T 12 HO TR M FIZAREE Y
ThHolz, T0%HIHE VI EMHEITE N EITE X2V, —EOHBEBERARD bz, SHIEEL
W b2 0NENH DA, BN - 72 BT B o — 2l i@ék%xé 2%, Grid
ADTHFERIZI0 HE 12 HTIEE A EE Do TWRWVR, — #2810 H L7=5A I/ b A 657
&ﬂﬁbfﬁb\Kwﬁﬁfﬁ%%ﬁﬁhﬁ\L%@ib&@ﬁ#éfiiéo

7.00 7.0
6.00 6.0
5.00 5.0
4.00 4.0
3.00 3.0
2.00 2.0
1.00 1.0
0.00 0.0
104 7l 110 7 124 73 104 Tl 1A T3 121 7
w7 (Grid A+B) e %{l| (Gauteng) w7 fl] (Grid B) 2] (Gauteng+North West)

X 26 20194 10-12 A D 128 Z L OFH| & EZHIE & Dk

H RO DAY OIEMEE 2R T8 (NDVD 2fiH L, EMOEREZERT 5~V AF = v 71T
DUNTHE, BRINFHHEBS (European Space Agency: ESA) 7%i&E 3% Sentinel-2 2 D7 — ¥ 235
TECTH-T=n, FFERIFBHBEENS H1ELEWS T AV y MRHDH70, L0 EHEE L,
FEHHT =2 2 G TE 2 JAXA OKEABBIHGRE TL& SV (GCOM-C) #fif+oZ L& L
7ze GCOM-C DT —% /5 H 4 O NDVI Z i L T 7 /L THEI L, 22 >RROE[ % DA
KT 27D T ARPEET O 7 7 2Fk L FIHFE T ORRIZX 30 O 7 €22 H),

(3) Y—ERRRENDEATE(L

VI ROMEE, REox A I 7 RBiEHE A =T 2 —AEE R EDOY—ERABREIZON

f\IVFn~$~?%é%%ﬁﬂ%éhé%@ﬁﬁhﬁétb\%lﬁﬁmﬁﬁﬁ®ﬁ%t7jy

72Xk, BEORWICET AEHREIE L, £ 2T, BRWRO®RLRS bvEr a v OO
mﬂwﬁ OB, FEHITHORA v 2 A X7 2OV T, ARC X° agbiz 7¢ & D3RR E )

O, WETHEFEMTIBECSE LD AL M/ TND, ZLOFERICESNT, T 770

TR RO LA FTIZHONT, PMTEE 2 Ol HAGETRZ 7 MREMER LT, 72d. 4935

46



T HT — 2 N BHER SN D TITODOEHIZHONTE Y —ERIZEDDH 2 &2 EHE LTS, [FEE
DERIIFET 7V I ORBROFFE L IR>TWATZD, \HO N T 7V ERET BT 04 L,

(1) CEMLZ 18 O THRIFERICOWT, M7 7V I ORERREICE T Y %170 TT 4 —
RNy 7 285720, et LIcHEA A —Y (RAEE2) ICESWTTEMOmEEZFER Lz, £F
KGRI A ® A TH B 572 BT, DYield Estimation (X & T#|) . @Crop Growth Monitoring (/LA F
v 7) D2OA=a—EHELE, AKIE, AAEPERLIA=2—UE LA 2T 7T 47
ISR, BREELMHHAEZHEE L TCWAD, TEAITEL 18 @Y OHEM RO EETTIHI L &
LTW5ob,

(4) Y—EARREORERI%EE - RH2ML

VEREFROREE, ko X 1 I 7 BEHE A v —T7 = —A@EERE, L5 (3) THRETLZ
P —ERAREIZOWT, T B A > TREEMGREICA T A4 > Tl L, RESTEC 23Ef LT
DY —ERBRIZEHT L7 4 — RNy 7 &G0, 74— RNy 7 [ZHESE, AR %M B L TF
TEEAEFEHL, BETILI—EAEELZEKE LT, BEORE R X OEMITEROBGRELE L
el RY—EZANRET 7V I ORENEDERICEKT 572DI21F,. 20 O EE RIS 2 M3
N5,

7 VT TR T 4 — Ny 7 b SHSREROBE A DL ICRT,

(B2 1E )

e |UuErmaloMfE (Fwm, A, BHRE) Z&oTRIEHR
o [UHEX AT - EFICHERIAMOER

® WRfETHEE SN D HEOMEMITHIE LI E#

(f o H—T x—2R)

& HOHIKOBERNEELOT, by 7HE TETHIRZ R, ZOH L THERA =2 —%EA
=R

TTITMWIREREINDND, SHEDT T 7N EDRRIDNOND I WD

77 7D MDA FINERIINDH, Grid ITEEBOINZETZ08->T5D
EMOREZRT 77 7OMPBPRELBETELDOTIHRODN

TOENIT T =T — X VT 7 —DRWEZF LT < &

Plboaxy ke, buEoayOEOBEN, BEESOEE (b ZHEEICHK), 77 70k
RFE (a0 Grid DFor4) . NDVI 77 7O 7 AR ESUL 24TV, TEEEHO 22— A X 7 = —
A& LIz, YOO EIZX 27, EHE%OEHIXX 28, 29, 30 #& A,

47



Support for South Africa Agricalture

Top > Map > BrFree State

B:Free State

Seasonally Forecasted Yield in B

Maize Yield Tocay
Fertiization
Gauteng NDVI
9 Okg v
© 2022 Remote Sensing Technology Center of Japan A—
Kind
E short v
'
‘ o Dec o
-
Top > Map Top > Gauteng NDVI
Select Area Gauteng NDVI
I ]
vy NDVI Transition
. Planting Date
potee Month
: 10 v
g 0s Day
oe o 1
Ou
AP
o Twn s w23t wR w2 v wm o o 3
0 p Gaeterha Leafle| Map ata © Cpenisetiap 2018 2020 -m 20137 days moving average 20207 days moving average

X 27

7 RITHERR L 72 SR OB

48




Select Area

Dl DL | DI | DS | BID I o

i

Inhamba

r Yield Estimation 4
v ca || cs c10 s c16 | c17
= 8 Crop Growth Monitoring
. - C‘Lbﬂ Xai-Xal
[\ \ istrict Jma, Tl - ﬁl'w- [ o
D4 || OB p7/] oe]. D3 | D1g | D11 | D1kt D14 | D e | o7 /
\ \ { A J ® Mpuhrianga Maputd /
- - — ey — - {
l favong W § !
N E4 E5 | E6 | ET7 E8 ETI"EY | En | E12/| E13'| E14 | E15( sk ET7 ||
| I Wlerksdalp Nereerughg h | |
\ " = T -
\ e /
\-\ | s | s | F7 | r8 | Fo | Fo|lFn| 2| Fs| FelFs| Fe | Err
\ | :
‘\\ f- |
Shot [te2 | a3 | ea’| "B | o7 | 8 | oo | cto| o1 | ci2 | o1z | o1 | 15 | o6 | &
¢ worifern _Shuth Affica Akl 200 -
Togv . Fi o At
H2 H3 H4 H5 H6 HT HB8 Ho | Hio | Beetpladiz | H13 | ehie | HIS H)(
4 Lefotha | Dugban
3 I |
- s
n \\ 12 13 14 15 16 7 18 19 Ho 1 %’r&z 113 14 115
B s | 5| .| a7 g8 | s so | un | sz | 3 | s s
Mehatha /
Fosrern
K3 | ke | k5 | ks | k7 | KB | Ko | kio | K| k12 | K13 fK14
westen /
: Sant i
200 km Bl w ]l w]| wfwe ||l /LJ/ L13
| 100 mi | paeberga . | Leaflet | Map dala © OpenSireethap

X 28

ETEHO v 7HE (D13, E12 ® Grid DA [ER L2 FER)

Top > Yield Estimation

Area: D13 (Gauteng, Free State, North West, Limpopo, Mpumalanga)

Yield Estimation

) Today
' Fertilizer
5 Okg
.-—_________
o o4
{__\ v
= Species
[ — |
> 3 S —— — . :
2 — medium
= o
E T
E —
w 2
) Appl
) 2 Dec 8. Dec 16. Dec 23. Dec 30. Dec

@ Plant density: 2 grains/m2

Flanting Date

~#- Plant density: 4 grainsim2 Plant density: 6 grains/m2

X 29 EE#OTFHINENCER ~HEE (Grid D13 OHi)

49




Area: E12 (Gauteng, Free State, North West)

Crop Growth Monitoring

Growth {[NOWI)

10/11 1021 1031 1110 11720 11120 1210 12120 1230 118 119 1128 28 218 228 39 g

2018-2019 -+ 2019-2020 <@ Current Season (2020-2021)

X 30 EEHZLONNVAF =y 7 OFEE (Grid E12 OF)

(Ffit 7 k)

o i BERI AL %ﬁbfwéﬁi7%—tx&&’%A¢6ﬁ MERARMT DN EE L,

® AR O—TMIE CIET — X BE O ARG EMENREIC D8, 774 VRHICHLT — X BB
REREEEZHIT 7213 2 DR,

o A IINNVaL ORNIELESRN,

® web XN—ADY—E AT, FFOLARIHIERT 7 B AN TERWAREERD 54, T LT T
U ClE#R « P —ERAZRUTDHIFE I NI,

U bEoaxy bind HRIIASHAOT7T 7Y CHBETE2 K91, AO D = 7% — b 2 &
THZEREEF LW AR L, £, T X BEORZERMIKIIEZHLOT, T4
RricfEsa 2 vrm—RL, 774 VIFCHERAMETED Lo R aH & WD 2 & R
Lz, EHIT, AXEEZFFS>TWRNWE ) RFEMEFICONTIL, EZEE LB (Extension Officer) 73
BT D X0 REHIRMNETH D,

C7i9)
%?w@mﬁﬁ\@%ﬁ\%ﬁﬁ%E@ﬁﬁiﬁﬁ%fﬁéwéﬁﬁﬁéo
KR EO7- o121, 1y—x‘&@%ﬁ%ﬁ@)ﬂ}:?‘—&Hﬂ%ﬂwr%f\fm\Eyﬁg‘r@‘sg@éo
PSS l®ﬁfﬂﬂw7 WRd 5, BRETAEGOEDORIEZ BRIV T RO T, RO A >
/nkﬁfiﬁ%®ﬁ~xuﬁﬁfﬁﬁw LRBE SIS,

SHDOFEEEOTDIITINGEZ N ESHDIVLENH Y BRI FRIILLTO®EY Th b,

° WE%M%7w®%W:ow1 L BHHMTORIEEER L, TT N EF 2a—=0 7T H0ENRD
5o BENEDTZDITHIC E£@®i7¢(¥10)®ﬁ®ﬁﬁﬁf DX IREIZRA T
HHERBZT SN PP HETH D,

50



® VETHIDZER S FRREIZOW T, FIC JAMSTEC 2>H AFT5ZFH TR0V A XIKFEL TR
0. FRREZ ) E S DI OICIIAFIERRR RS MEE L 72 5728, SATREPS 7 & O A CTE 4 4E)
Y, [IEETAVEARRLTH L I LERH D,

® NDVI OZERISFREEIC OV TIE, BRINOFE (Sentinel-2) ZFfH4 25 2 & Tl ES®25 2 LAV AHE
N, HERIREOBEENE LD LW I BN H 5, Sentinel-2 |345% & HIZ 2 OMENITH EIF
SNDTERDT, FERENIIE, SHE 2t L BT, ZZRSMEEDm ENTRETH 5, 0B, M
(R OFRIZZ A FOHETHENTIZ/ARWZO, BRENLLHA LTS,

5. 70%->3r

B COBGERE LTHEL TV DEFBL O R —#E~e 7V 72 % L, BRkie=—X
FAEREAF L, REBEFS LOVMIBRZ T O TRETRERT—E ] OEVRAETV
DR OAEFE 2 AT o T2, Fio, EEIRIERY— R ORALICEE UGS Uo7 — X213 REDSN D5
BT h=— ABRENEBE SN0, EORRBEAHE SN DI BN T b ATV,
BAKH 22 oo — R r — A DRt & F LT,

(1) 2—5740J - BRFEICHRIABEEIRRTE

(T EERY— 2] ORFEESE LTHEELTWDESE - R —#ETH 5 DAFF (48 F ORFFER
B CT® %5 ARC #E¢p)  GDARD * FAO + WFP * NEPAD (Z%f L, AFEL IO —EANEDORHH %
TV, =y R —H#F—ThH HREFIZBIT 2 Bk =—X | B LOEUOBEF Y — X 224t 58t
BT ERE e T V7 Lz, TO/RER, =2 Ra—P— L REMES, MIEZEE
FUCEBWT TERETEERT—E R IZHT=—ARRRD L0, TTICH—EREZ#RM LT
WOBALRRDZENHHALE, T2 T, e TV BB L TELNERE RIS, KBRS,
NI ZE 1A 112 RESTEC 2323 2 ¥ — B AFHIRIC DWW TReRE L7z,

< KHBCEZ )T i — B R pE kg >

51



KRBEREZRFAIT
BHF —E 207y T )L~ et bl BB AR IET S~ ROBMICED, T R1——ADIIEEER -

Function Data Provider DataProcessing Analysis Application Distribution
A"T=%) _(I®MI) 2

QERMI) (A—H¥A48I71x—2R) (BER)

Accesstofarming experts (MPIR - ¥ERDa> 47 bX)

How toManuals (£E<=217)L)

Crop monitoring —health (pests, diseases) (fi&. ®EF)

GeoTerra
(R/INT100haxy>1)
GER~EFIRTOHT—H1EE)

Moisture stress (K2R LX) EASA, Google

Crop Estimates (REDIREHETE) Cloud

Crop Monitoring - performance (growth, etc.) (R&E) GeoTerra

e
Irrigation Management (F#E) EASA Google l\
ili Cloud/ \ Fertiliser Company/
Fertiliser (AE%}) Fortiliser } GeoTerra GeoTerra
Harvest progress (X% #l) i Compariy — J /. Jotteri
£ \‘;Lliu-:l,ahy_. ______________ ]

Weather patterns (ZH{8F M) Companies JAMSTEC ! BEABICONTIZ,

. Ut PIWIUZXLEDHH
Soil Moisture (LAKHHERE) L Tokyo.. © EE_SIE_C _sﬂo_',{ term - BEROSIZHIHBE
People tracking and Task planning (A - BR{EEDTHE)
Resource/ Assets Management (1) V—Z O HEH)
Security (Bt %21 F4) RESTEC ? Longterm

B 31 REMBEREITICHRET 59— RER
(A3 (GeoTerra t%) PR 5V —EA~DOHREBMEZBE L7 BRDOR)

KEBRZIMTIZIE, A2 — N7 v 752505 < ORBEENT CICEMEBEE IR — v X 24t L
SRS 2R BRI N TE TV D, ZD72d, B ToO v YR A FEHED 72\ RESTEC IZB W T, Mk
D LEAMALE OBHEIC L D~ —F v b N —PRBENTHD EE 2O, BERICE, LY
RS 7R AR TN X D INE TR E o L7 ERAMEOBEGFY— A& T v 7 7L — KT 5
TEERI-T, VWO AE LD Z L THDH, FIT, HELATEAMEIEL Ty (BIEMOLTE
SRIZE EE L) BSICBT DFEEESSCRIEM OREY L0720 DE=2 ) 7 —E AR L
O NMERAEREZZET 5 — R ZMERICEM L, =2 Ra—3F =B 722 A InhE R 2 X
52 EHHHIICIIALE TH D EBEZ TN D, BREEETOHRATAEICBNC, hyEravzEl
E st & LT T — 2 # AW BE R — B R4 L T D K FARETH 5 GeoTerra £
WAL= =L L TEZLN, MO LS REESHIC L2 X ABMAZEEL TS,
BT 2021 4F 8 H Dkl IZ, FEHFHICESBERADT RAA A0 BEKIEXIRICET L Y
Ja—ar~D=—RZOWTHHRIICEREINTZZ £ D, GeoTerra & & O 7= Bl 23 b2
B— B A{BFEIZ RESTEC MEft3 27— 23, BRIz 72034 7y hELTHEAS
nEortbEILND,

<UD SR FR (Y — B A I >

52



INRRREZE

Funetion

Agcess to farming experts (WME - BREOD %5 FE)

Analysis  Application Distribution
@EmI) (-4 Is—3) (&5
DAFF, ARC

How to Manuals (E8~ =27 1) (Appl=iB#E

Crop monitoring - health (pests, diseases) (%, DW%)

Maisture stress (2 - |- 2) | I|
Grop Estimates (FHEDIEHGE) t S Aobr-me | 1
FAOICHEA RESTEC
Crop Monitoring — performance (growth, ete.) (FLREET) \ (capacity ]
o \ \ building) |
Irrigation Management (HFE) \ \ | ]
- ’ - |
Fertilizer (BEEH) = mﬁ;‘; I } | :
Harvestprogress (M®FR) T T o oo i I I

Weather patterns (ZERISFHET )
Soil Moisture (1 5ifE)
People tracking and Task planning (A - BFROES) \

Resource) Assets Management (') — 2 OEH)

|
Security (BEDEF 1 54) I RESTEC 7 Longterm

X 32 /NNEEBEEBEREHCRMT SV — R ER
(AH%ES (DAFF, ARC%) DT 2V —EX~DOBEEBNEZEE LIZEOR)

Home screen: Training Services:

B Dashboard

Dashboard Dashboard

Training & Extensions

Basic Business Skills

My Weather Agro-Processing'

Achar

Boer Goat Cheese.

Leaf-tying Moth
Please login to bookmark animals catiiying Mo Boer Goat Meat
Singapore Daisy

Armyworm (Faw)

Please login to bookmark crops.

0 e
Animal Health Training & Extensions
African Swine Fever Disease Please login to bookmark rainings Basic Nematology
Agro-Procéssifig To provide basic sils and knowiedge on the
Basic Cattle Health and Care Manual importance of plant-parasitic nematodes in crop
production.

Production Manuals: Access to Experts:

= Production Manuals < Back Crops. = Production Manuals < Back Animal Health = Experts

£ Amarantn Aiican Swine Fever Disease B = )
& soricor Basic Cattle Health and Care Manual Abraham Vermeuien
g N Bluetongue
Crop Production @ Avocado Animal Health Alana Den Breeyen
Bovine and Porcine Cysticercosis
% Banana Andries Human
Caring for Livestock
¢ infall - rigati Arshad Mather
% Barley Summer Reinfal - rigation Diagnosis of the BT at the Tuberculosis

Bongani Ndimba

Barley Winter Rainfall Area Fouth and Mouth Disease

Beetroot Haemonchosis
Heartwater Disease
Bitter Watermelon
Livestock Production Plant Health Lumpy SkinDisease
) cabbage
) Malignant Catarrhal Fever Vaccine
Carrot
' Malignant catarrhal fever (Snotsiekte)

g = n

Carlo Costa

& ot w

Christian Du Plooy
Cobus Meyer Visagie

Dominic Wagner

Dr Lawrence Owoeye

X 33 AWEEORMTABRBETEY— VY RADA X —T7 =—Z (DAFF OHf])
INRREEZ AT, RIEEEORMT 2 BETE) AL EATE BN TEENI LA

53



EFFFEL72\0 2 LB, DAFF X° ARC, GDARD 55 O ZARIRERE 23 26 38— & A ORIk 2 JE4E T1 T
STW5, MAT, BIMNIEERICBWUIT V2 VoM AICEL TW AW — 21 %<
LR BEEAL CTHRYEZE5DE TITo TS, LMLARD, A—E2A0EELE LTd, &0
IREE ) UNTIR DT —H_R—=2 T 7 ECABLTWD LUz e EEoTnD Z DA,
WRENT 7Y ETRREINDERICONWTIE L HETE TRV ERZ N, IEEFIC
& o TIHANEMENMEL . FIFARIIMD TRV, TO728, ANRBEZET O Y3 A RO Tt L
LCiE, ARRSRENRMIET 2BEFOT T v b7 4 — MR ETEER — 2 & L TCoME (IRET
W, FEFR T, SFEREEOX A IV 7@mE) ZiEL, EREDOX v /SEMRL T —E X
A EL T, = Fa—F =P LT W — 20 REEZ BT ENFETHDL EE LT
Do

<FDOMFEEZH ~DOY — v AR AHEr: >

Mz T, BEIEERT — A ORMIEE UES LI ET — 25T/ Tl7 — % 70 IXREDS O
SEHBNWTHL=—ANEWEHES N/, BEGEME LT, M7 7 U IOREL VR A~ORE
P—E R ERMT S absa fE~D=—Xb TV L BFRUSMCY ) a—va U ERER LSSV 4
—ZVVHTT 4 A v a VEITV, BV R ARSI S LD ITEELSN OB OV TRET LTz,
FORER, T UXNFIRA~OFE~OFEMmIE, BLOE TV v 7t G E NS BRI 72— R 5 — AN
L RENTEAIE, $YT. BRBRO 3 SBNAESEFLE L TEX LN,

FRICARTIA CHiaR « #ma 1T o 70 absa fOHYEEZNB1L, [EITORE ThH D REFED I 2 BWEEIZ
INHERZ BIF D 2 it BAEORERIET Tl BEEMO U R 7 HlEE LK QG H O I
BIZHEE LIBED] EWOIREDRH -T2, ZDZ LD, BE~OELSRMEEZITIRLE LTH, BE
ThHHREFDOY AT 2 XD BBICEM L CTEEOE LAMT - BINEITY Z &2, FEEHTROT—4 %
AT ZEIFFHTH D RN RIBEIILTV D,

£ 6 EURREBDIIES D IELS DL L o R %

228t #R1T Lol

1-A75-A 1-R75-A 1-R75-R

EBTREHE - KESTEAOFER A& - ESEOURIEEAOFI A e one SARSENEE DA DIHHAR

Y FETAL TERELEGT v BRI ZRTAT TR v smTar - saEmRULRERR
3. R, BREDERTE %@ﬁﬁ%ﬁ%’éﬂwmﬂé fEl\ EE gﬁfﬂﬁ&z\ D HE, =

v ALPBIOEDEEE, o e s -
i&%%@bt&%%l%%ﬂ%@ & v %)ﬁjﬁgﬂ)?jg%\{/jlqéﬁi r)&gg;_}rjgﬁ v Il REIEZEOHRKEURIDHEE
i aravis SORESTEL | B R E R IR L5
¢ REBROST. ZECLLLULR EEEBSORENSEESEES  MRORER L OSIokE
BOEE. 58 L BRSO
E17~

LLEOFHENFIZT, M7 7V AERNICEBWTIE, FHi PRI RH# A A3 5 RESTEC OILE FHIET
D, BIHIOBEF Y Y 2 — 3 a VR - RN — b, KOERSRE CHLET 7D
BFEO=—RZETH AR EMR LT, 20 BT, B CEEEET —% - [FMREFOBEF Y ) =
— g VIR REN -EFEET DO AR E XD L, BRICT — & - THIET AVOKKRIHE ., iz
WHECTHDLBEFEEENRERET20TIERLS, BFEY Y a—va Uit UIRBFEOSHEM
WMAEE L LT —E20RMt - IMbE X5 BE RS D Efbimft )72, ZOBROIERbIZ, £
¥ MMEEE LT OHEICBNTH, o - THIRERZ APLE TRIE L., ORI W5 T

54



KICiReT o2 L5,

KEBEZETOT e —FIZ o0k, MET— S 2V BEIXEY - 22 REBAT S
GeoTerra fHIZ, #IZERIRIGH « 7 —2 & LCEHITHOT —F 2T 52 ENEELY, ZOT T
2 —FIZLY, FHEBEF—EAO D AN—fER AR L, 22— —Th 5B HEFRT O — v 21
Em EXEsZ T, R 2= —TEMPICHRET D ENAREIC/R D, T 0¥ — A RE
{23\ T RESTEC O FHIFET /WL, GeoTerra fHE NBEFHE DREZFIZ [H—EAFIHA R —2 v T
DT v 7T L— K] ZRETBENORP—EANEE LTUEHEND 0, XTI E CTRENT 7 e —
FTERDSTB T AL FOBEFZIHTHHN— 27T 00— e L THBAAETN TEbILS = &
27228, Ty 77 L—RLIEAAR—2BH, IV —ERT v 77 L— F#%IZ RESTEC O#—E
ZEFA L= S e T T VERET LI N9 Thir L EZBND,

IR R T O 7 70 —F IOV Tk, ARC » DAFF + GDARD Z0fifkd 7 7V r— a 2
RESTEC O THIET N EMAIATe, XX TR R Z BEIBERICRET 2 2 EnEE LY, Zhb
DORMIIRFREBE L B2V BERNIV2NE, FIHAEIGEDL T 2—F—5IS U THRET 5
DTIEFRL . T—XOSREEE, FEEICHH S NS E OS2 BN T 58T T VERET
LIEBAMTHD,

1770 EommEROSEMITITIE, FEHPH - INE PO REZEERMET 22 L1223, b
DAEFETT —Z ZRHT 2R EBMBREMC PR RE SR - FIHT 22 e BEESND, Ehvg
BEZDHE, PHREREZNHT 22— —D T A o ZFUTS C=iaens, T PRI o2 RIEHK
WIS UEEET A E LD ERIVWEBZBND,

55



(2) "—pFr—LOEHRAE

ERE (1) ICEE#EomEY . BEE TORFRE/RNOBEIEI— A2 FEE L TV IBAEEEICBD
TiE, BT PV 2oy Fa—H—~d2 kL T B ANEFET DL N AL, —H T, 6
r A E COFEHTNT — % OIEREOEERER 2 AW, WEXBOX ¥y Nt zEdhEE
FRECHE BSOS EERE BT —ERAZEAL T DIRETIEEAERLN o T2,
BEAF DY — B 212 RESTEC M H OF 7= e ge o — E AN T2 2 L THREFHOH LV ) 22—
arkhh) oL LEEIND,

BIE £ Tlo, KEBEZ BT & LTIk GeoTerra #, /MRS AT & L Cid DAFF X° GDARD
FEDONWIRER LV HEICOWTELEZRINTEY , Witz Eii L7z, KRTFEZMITIZIL, Aerobotics
. AgriSense #-45 b HEIMEE L L CTHM T — B2 2 R L TV 525, S SAEW 3 B 72 % i, RESTEC
D7 = H e /N— "=V o T EFRELTY U a—2a U ERBTIENE NN L&D, Bl
JTCUE GeoTerra #h3 e Ifptiie ¥ L 70 2, £7-. BIMMKF ORI TH 5 Kynoch Fertilizer #f:
PO B HEICHIRE A RINTEY, BEREFRT—EANICEBIT 2RI O L 2 2 > REERERS
e COBBENIEFTE D,

F 7o, BELI OGBSOV T, B4R - AREDNHATEA - HEICHKEZ R L TR, 1%
HADY Y a—va BB AFETHLEEXOND,

N3t fR1T Rbx
= MF—i&w K= bF—{&H =M F—iR
T —— syngenta 0
w REPUBLIC OF SOUTH AFRICA N E DBAN K B
R Roomutuar  SAIA
i%f! forestry & f"isheries @ Standard Bank
2‘ andart an

Rz’
X 3¢ RESTEC OEHFEA - HE~DOHKRIHER I Nz

(3) REBEHAEEZEADERE

5 2[RI, KBUREFEE Ch 5 agbiz OINEEERITICHFENRL LORETES—E 2D
HASEBERTETH ST, Tl aaF v ¢ L R DREYGERK O BB Z L T - BRa~DOBAN
37T, AT AT RESTEC T—H# « YV a—v a7l LB r—ya v ERETHZ LT,
RO EL— P — B LV Va—2 g~ DT 4 — Ry 7 2B52 L8 LT,

AEOFETIE, 4 BISTEEHO O ET AV ERICY ) a—varoda N4 TEBEL, BiE¥Er
7 B —ROBHEEEIEEH (agbiz, absath, SAGRA, ¥t/ ¥ —ar P4 h34) L3 FE
TV TEITD, TR b TV Va—arDartr MItT D7 40— KRy 7 %2552 L0
T&E, TV I THRET 4 — Ry ZHNFEIZOWTIL, (5) IZTHIRT 5,

(4) BREMRBBLOEISTREMRE

ARC L, FI7 7 U BKBRRA T o F OEFE L O /1T 2015 4E025 2019 FEICE S -7 r Y =
2 b [Rain for Africa (R4A)] %l UC, BEBMRE T OIEHRT 7V ZAERK - 288 L T\ 5, KR
F (PA¥ERZE) MTIIERE LR — NOERERZ EOV—EAPRHAE SN TEY . IR ZE T

56



(IZ1% AgriCloud &9 7 7 U NERLCIEIE ST 5, AgriCloud O E228EREIX, 112 9 10 A OR
BTRICESE, BEFOEEE N E (Extension Officer) (1257 L CTEM OFEFEC/KLC Y 1245 T RN
A 2% T 2D TH L, FEENNMENREZEMTICEHHEETLRRIND LI ITR>TWND,

Z DO, Maize Information Guide MIG) & WH 77U b EfSN B, Zo7 7 VidhvEnay
DOHHEIZONWT, Fid7e B, AT e/ REAICEIK, HAEREDOEREZFE T 7 U 0 o Hilsk
T LI L TV B,

FRRICMAZ, ARCHUB W) 77U bER SN TR Y | KBIERSEE~Y =2 T Ve EOERN A~
RTAFTELLHITR>TND,

4.0 35%E 10:32

T-Mobile NL 0o .4 01215 09 HOO

* Maize Production Calendar

Dashboard

AgriCloud (¢}

Your score is now: 6 My Weather
Updated: 2018-05-07 12.15.11 .
Wed Thu Fri Sat Sun
r: Ik & o
% WE N . W

16°/30°  14°/32°  15°/32°  17°/32°  18°/34°
NOVEMBER

ADVISORIES

g depth should be 3 to 5 em,
ng on the soil type and planting

soil temperatures of 16 to

WEATHER OBSERVATIONS

ree period of 120 to 140 days is
Language

Banana

ALL BOOKMARKS EXPLORE

&

ARC * LNR

Exellence in Agricultural Research and Development

-y o

Dashboard  Training Experts Profile Manuals

35 ARC O&FE7 7V HEimEm (£2>H AgriCloud, MIG, ARC HUB)

Z#B ARC 7 7V 1%, RESTEC DIERTH P —b 2 L[ UBRERLICET A IEREA RIS 5 50T
BRI B, —FH T, I A HERIT, EEL Y bHAFEOBERICH L7, ZhbT 7Y &
OHEEEFTREMED EV, FFIZ AgriCloud 1% 10 Bt ORI e THIZE SV E Rz et L TR0, B
A YD EHIR 72 TN HE-S< RESTEC DY —bE X L IIMHEICHTETE 5, D72, KL RESTEC
DY —E AN HFENRBHED X 7Y 20—/ & 3T, AgriCloud TEMIRZRFERE B CHEAEH O 2 - ¥
2—VENTHNDEWVWI AV "vB3HDH, ZOLH 7T 7 VEHEEIZ OV T, ARC IXHFEMICHE 2T
WHD, ZOTDICHLBEFOT 7 ) Z8IET 5258 D Id/e\\d T, RESTEC BHEAMICED X 57
A - ENFRED A L7- BT, fEEEITOMNERH D, £, ARC I THIET AT R EIC
ODWNTHELEFI->TEY, 20O L9 RIFMOILALHAIMPED I Y AN DWW THEH T 2 LB &
Do

(5) BEEANOY—EAGKA
agbiz Zi# U, RO IMBEEEDOT THHFENKICHLAZF AL - MfkE LT absa (BH¥ER

57



ERAT) ZHFE L=, D% 2021 4= 8 HIZ agbiz - absa L D 3 ttDHiREE YT 1 7 - Eli L
77

ElT I RTFaTHET 7Y AT 4 A%iE U ONER 2 OISR T D TH D SAGRA L
KRB - IO & A T ORFE BT HEANEFEEMTIC, YY) a—varare? MionT
BT AR E T/ BT, (3) I[ZREH @B, 7'a N A T ~DT 4 — KNy 7 ZRIEITGT 5 2
ERHRT, BHAROHPTENR SR « 74— KXy 7 ON, 5%HET7 7V BTV a—va
VIEBZEFETABICARRER c 74— Ry 7 EBZLNL L DT D,

(KM - IMNREEBEFEOmME S A ey Fa—F - LI AIEBETE 74— v 7]

<HT7VHIRFELEIX-IIBITDH, HMET —XIEHOKM - HiFF>

o RBELETHOEELHV, WESOEWAEERITBAMEMICSH 5, FFICHEREOB M TRNEIER ICE
FC, TIEoRET Tl BIEFEITRONRNSTEERICE D BE~OWEITIRA TH-o72, Th
LOFELRND, BEFRIFKUEEC L 2B L, B EIZEUEIZ R > T2 mICH 5,

o REBBEZOFTHHMFTEEDRFIL, MET — S HW RO Y ) 2—va v 27|
AL ThiWERIICH D,

® FEEM LT, 1 V=X ORBRIER L T — X IUETIZH TRWATREMER S D, T D H%E
B E 2 R AIT O NE,

& T 7 UNOEIIHENMNEREBGREMOZ D EERECL, T—XNEOEELRDZ LN
HLRICHETOIVNERD D,

® JRFIIFEMAEZEL CTIIEELIT-o TWoH 7, WfETHE SN —EDOEMITHG LY U 2 —
3 U THITRFIZE o TUIMIMIESE WA, EE LU,

<HEREI « EVRAET VDT 4 — R8Ny 7 >

& [UERATORFEI OGN (A X721F T2 <, dLfE | late maturing/early maturing 72 &) %7
T e T, WEHEDOEREZKRE LSS,

® [UHETHI & ON NVDI O xSt ORLE AW ATRENVER & 5, BFITHF OIEH ORI E RT-\Wi%
FTROT, KO Ay V2 FRTITBEREDO=— RXTHIETERNZ LR ESNLD,

o XA ILT AFICKLELHIMOFHROER L, TEIUINESY 1 X 7 o RE KR
TAHNRTA=BRETHZENEE LY,

® NVDIDOE=HFU U 7HGEIT, UATE L CEDOREAFT L TV D, LW otERaiEic, Tn
DFE CNHEEFORZIRON) ZHWT540L0 LR LI, b LZOMREDN T ZERT
LA, BRNRBZOT 7 v a v ERRERT D, XIET 7 va vk b D RE MR RN
N5, FlzIED LUIRHEEICERD E NVDI B LU IZRA5FETIHETTHEE2 01500,
NVDI 28 L~UL x (IZEIET HETHRD) EWIHEWG 2T 256, Loyl x OFEEED IR
SNTWDORENRDH S,

® N ETNDOIEMMHEIZOWT, FOBREFTHRTEZ 2D, W) Z EiH L 50E CTHR
THVEND D (T—XET NVOFEAME - FEEOHE),

<UL UXIZBET2H57 44— KRN0 7 >
® [y /HiE CIHFROFIEZERA TH OGN EZESD TIE R, ETITH DDV D Hidik % 5= R
LTOOIEREESD FREV,

58



O U T IMNIAKERINDIN, GHEDT T TINEDBILONEN -T2 HREW,

® Grid WEBOMOIZ L IT—H LWL, HEOMTELR>TWDHDT, Grid IZINDOARTZ T
% EIRELT 5,

® NDVIZE, 1 HZEICRR L TEHRENKEL RO THNIE, 7 HEPEE TRENHERZ
R TE B HFMAST N,

® REEINRYaArORNIESELRVWDOT, BEMENWSCT Va2 —F—f U H—T 2 f R T —H
TRTH—~v MR DEk, ZEBLETHD,

<FIHBRBEIZB T 2 E&IT OV T>
® BT O MK TILT — X WG O RLEMENFREIC 2 D%, A7 T4 VEHICHLT — X 2B
BE/RBEREZ T 7212 9 RV, web X—Z2 DY —E XA Tld, JFORRHZIERT 7 B AN TX o0
AREMED B D 2, EANANT U TlEH - b—ERERMIET 21T 0 DX DO TITARW D,
> HEOHKICEET 2 REFIT., wifi 04 V¥ —F vy FEFRET L3R FMBBMMICEAET S
AR LS IND, TOHRITIW BV ) a—v g VORARZZMCERE L TH, BN
DBAFHE D UENZ 2 D8, VU a— a VRIHDEGRE S D TR @, T OBLE T |
TN T BT — A BRI A e — R HH L, A7 T4 THLTPHIT— X
AR T LT OMNERD D
® FAN—EX2UT (ICHTLZFMNEZHELTNDHT, "PANRN—EF2 VTV RTEEDT
B « XL 2205 "E D BRCIBRE A TEAEHN, 77U Ty 7 THRO LN HERICR S
TETW5,
< F D >
o [EEPNO—WF—FRiL LT, FAO IZ& - Tlk, AMLAREDO TR - FHEICE Y HiclzH
720 FETHNCES ETHNTA 72O T2V D,

[(REMEEFE - Fa—F— LT 5880EBR - 74— Fn\v 7]
® T U UTyIDOHIIZITRABRT LAY —DFET DI D, £ LA v — Ll TE DR
VY a—a Vi T APLIC X D8 E 2 LR U7 M ATEHMEO RV 2T ARREEDS,
BRFAEOPRIZINT UIEEREHO—>TH D,
> BEZodicid, BEICEREES> TS YU a—T g U R_RUF = LIBIIRERE « —E R &R
s D Z & 2B N —EBFMET D, TDA, RESTEC NHE TEEZH LIBRTS
DTERL, BET LA TY—D YY) a— 3 VITHET AR TOWRER « 7— & 212442
ZEEFEII o TN D,
0 FEYVa—valiliET 258 TH, KR EXEEICRMNTILERD D,
> BIZEBEFT VA Y —DY Y 2= a2 THD Planet ZBURT 1 7 AHIZ VI /L. GIS 1%
aAYNT g T ER I A B~ A X%AT D 72 Planet £V T3 A RBEWEREET T
Mo TWDH I LEMERTT TA L T afET o1&,

[/MEERFRE2 = F2—PF—LT25A0BER - 74— K1y 7]

<Ul-UXIZBET57 44— Ky 7>

0 KHEREZFII-EOHBELANRHLELTH, MMIREBZOT VANV T T — T =2 T
T — (77 7 &L TIEREZ ML J7) 1TIFREN TE o0, B - s, Eokke T

59



72 a R ERONERE TEXIMNERD D,

® GIZIZKRATHRT 7Y EITHTHMEZ AL N CRIEARTERIZME UL 282 L TWAD T, 5%
IZTEDAEEENRE VO TIE AW, 2, Blce—rF S5 - BRFICEDbRLTWL T 7
U OHFIZHA L CTRIET2FNTE T FBLEEZ LV,

<FIHEREICB T 2B &Iz N T >
o T/ UT v MUET/INIBEZ~OT 7 u—F 21T ) B, BERASCIFEIRMR 2 B OB
ETHZENRZ, SREIBFERRIC, =2 Fo—F—% EERASHMR S LT, BEEEND SMS %
THNMHBRFICEREBETHREL LD LT R TH D,
> ZORBEOEAIE, MURFENT — X 2Hir b 72 RIS TN T Y
Va UEBRAVNRBEBZICEL 2 IR0 T, L BEOTEMEEICER D LT VEWND
FlELH D,
> BHLET “TOMXROEZF~D, RRATHMER UL 972 general 727 R34 27 L L TIE#HZ
FEENDIDOT, JRIEA v v 2DERTH > TH—EHEIET DD TIEAR VD,
> FEBEMSSIIIMIBEZLV AR X T Ly TS ZAEFA - R LTS ATEE
PERED, EWVWIRTH EFLEEZ LA A v E3b 5,

60



6. FEHRIHTZRRMR/SDGs EHADTIRIRET
HHAHBER, BXO R —#E~0be 7V 7 2m LT, 87 7V BB 2 aiE L, Bi%
WROFBE., HE ML 2R LT,

(1) Bz BIE9d-NVICET3E S R AR E - hist DR

AFET, TIXOEOBERENFEL - TCnD M7 7V AFEO/NIEEST B X ORI E
FIZK L, HEOKRRPEEZFANC TR L, B, MR, AKEEMEES L2 2RI H 3 2 R o
WMERUET 2 2 LT, BIEMAEREL R LS E, T—1 2 T8k - &) Ok | FRZ¥—F > b
23 MO 24 OERICEERT S & LB, I— 13 [REEH)) OEMICEHREZ BT LD TH 5,
ZOMIZB L, kA, 35 K UVDAFF, ARC, GDARD %:D/AHIk%ES. FAO., WFP, NEPAD %0 K
F—HB~O T U U TRER I VI Liem T 7 U A O A DL FIZER T,

<T—2 L - SREE >

77U HICBNTIL, AMAET LB L0 e — bz L0 . AEOZRRE R SIS B A T
TW5, BlzIE, BRE LE TR L O E~0 2822 A aBEiL, #imicsir 5 BEmoy 7
TAF 2=V PBETE RN TR, BRICEIT 2 BERFAIREEORDZFEEZ LTS,
S oI, EFEOA MM O EICPE S BN O LI X2 BEIGEHEOIR T, TIE2IC L2 RELE
RIRFEAPEC L > TENICB T 2BRABEMET L, ko 272263 Tnd 0, HFFELL
T, 7 7V IOHHETIX, 2HFED I 5 28%BHFROBLIRICES 5 INTEY . 26%237 TIZHLAK
AR L TWD, BRHIKTIEIS HIZEATHY, 2RI 32%E 36%IZEL TS S, DX H 7k
EEDL, M7 7V AERNTIE, BENGEEZED 5, RETIESO LS ) A7 28 UL EN
IR FE R R CE D X ) MR EEN TV DD, HWIFFL TV D LR EZAINTE 5 &
D IRHTTZ TR BAMTO E DV S L TR L,

<I—IL 13 RAEAEE) >

P77 U OBREAEREIL oL ORER EEE RIS, [UELZBOREORELZ T, FF
T, dok, BEFRE., KFEREOARKEFICH L TEFH TH Y, BEEHEICIE - TE < DR
B 70 RAEBIHE O K FIZE R LT\ D, X T, KUEBE O K EOEEBIIRIEM ONHED H 72 53, &
BT A T IR EE G2 D720, ERE LTI DICRELEEICADEEL KITT,
ZOFER, Felk DX 17 O Y BAEM DO AEFEENLEE T, RO RRER CEKR Y X7 24T
Wb, —HT, 77V AERNICBOTIRERGRENRELT Y X7 BT 2R ERE L, 20
WIS FHEOMER DT DICHATEX 57— 20— R HT LA ERL . Fokticg: & b2 L NN
Thb,

< F DD FT—L >

KRBT, DEER D720 E STV D/NRBREFZOIAEIN G B O—2>ThH Y | Lo, = —1 1
(B O—FIcbT 7T u—F925, d—/b | TIIRHFICERBNRZ W E SN EMEOANL DL Y
TR LD, AP—ERAEEMT DI LICL Y, R RSHE T COEEM DL EAE - it
I TwET 5,

50 Mail & Guardian (2018)
51 Agri SA (2018)

61



(2) ARMRIGEREBLRARNRERETOIFIAEE

T—113 : [IRZEH) T2 Bl

BRE - GRE
BORTI ER2 5l
(AOHEES 2HBORR
DEEM)
B .ERa=t
(e EmE BE- :
= (EicfLFmEED)
ENEDREE DETF
= " YYa—3i 3~
SHIZEDC ity e
SRR TE, SELEERE Pt
BREE 0 METEND EEL Y
2 FzEmd 5 ; ; e
“ e
EREEA J
RESTEC/ 4 — %@L T, RESTEC®™ ) g — 3 o eI RA
CXEBA, 7 HERRIA o L
15 ERICEEEND HBIEE

X 36 BAFEBIRIEERLE VT U ARE

A —EAORMIE, FEx RRETHERZHW, FUErasOREHIBWTHEIRIEES 1 I
TRONELY FHTHZ LT, [MELBY A7 I L THL Y o NREEV AT AEHEEL
(SDGs = —/V 13), 7 7 U BIZHB T HHROBERICHT 5325 2 & (SDGs Z—/12) BIFFEN 5,
FIEETE R L@, [FETERIMARR L2 2 L 0b 5 H#EBIIERNEERD 450 1 25D TE
D, ZTOURAZTEAMMETL DBV DIZR>TWD, SHICE 2 FZ()OBREETIE. 4% T
S AOsnsgicxt LU, BEELOLEEBIMERBOMIT, 20X v 7BIERT 2 B0
HIFL LTETFONTNS, SUREZEERT 2 7= DI BRE 2B ) TN E RIS O & O Ol
ORFERN R R THLN, T 7V I TIIHEM O EZEPFIZ L > T L L, ks b ELE T LT
WD IS L EAICIZENO BB EREEZ®mD, ARk a XA FTEAT L Z ENROLATND,
L2cL, BURENOBEMLE AN DTSR E NS L TR0, fENmEEZ e L, LM
AR, ISMEA ) E~OXE R R D 5TV D, IESHEIMEWRERIZERO®Y . FiEok e
DREGRPUT LY | WENSKIEIZHD T2 2 &, TITEBAECIEEA R Y, maANTHDLZ L
D2 /ABFETFT D,

., FRCTIE D R OVEER OMHEBIBRIC OV TIIERa, X 37 0@ b | FEREEH F v Er a v O ER
S OVER ifE & B R4 el 2 2 & TR C & 5, 1986 4R LUK B K & A3 KIRIZ D L 724 1990 4F
1994 47, 1999 4=, 2005 4, 2015 FFOBIZ R CTH L & B4, & L AXFEFICEMmRE & AEEN R
WL TWD ZERNGhD, PITIIFIAMIZRE (1992 4E) 238 5 & OO AMEMITITERICEE TH D |
2014 FELIRE, Bk E & A pE R, EMROAEBIIZERITHER L TV D Lo THIRE TRV, 5%

62



b TEONREAE LIZBRICFERRORDUCHR D Z L 3B b, #iRkeE LTENEREGRORT T 1V
T4 ALY, JUEROBEBIINETH S, ENEBEMREOZERDDITIE, M7 7Y ViZE
Fo b vEn aVEREICRE R G20 REAINIEE (LYY b)) RESERAT OB AR
BOWETH D,

=ED (b

B 37 BEAKELIEEMEM MUVER 2V OLEERKUVEAEEOERE 2

—lEd=

2016 FRITRATHNCHIIAEDN B LIZETH L3, b LAHR, K[IBEABREIC X DR L2
By 77U R EB O THRERRD 22 BB AR AR L 72 1T U7 B WS iE & AR H L ez
WU R DFEET D LD, R, BAMEER 2 252 M EA L TW DT, ERNOIRSE
MRsIc b EEEE 2, FUEra v OMBITMARICE & B b, 2 OREHEE OSSN LK E O
BRRLRRIEZ & IR A A H Loviazan,

7,000,000 5.00
450
6,000,000
4.00
5,000,000 380
4,000,000 3.00
2.50
3,000,000 5 00
2,000,000 1.50
1.00
1,000,000 H
0.50
0 0.00

2002 2013 2014 2015 2016 2017 2018 2019 2020

AT (1) —(g

X 38 b~ UERa OiARKOmEEEMER

AEPE AR ENTWD RESTECIZ XL 25T —4 « ROZEDOGH Y ) 2—2 3 »OiEAIE, Lok

52 World Bank, Climate Change Knowledge Portal & SAGIS, Historic Hectares & Production Info

63



BEE ) A7 ROREI R MRET & W) BEOMRICE T 5 ieER IR S D, A —E AT
SN DT —H X Agri SA i U, /INRREESIC6 L) 72 FRFERED] . ARRHEE & K OV & 328
oD, MERBREFZIZE > TEL, RS L Y FIXo0BkN A LIEN DT 5 & FHls i
DI, EE IS 72BHETIEZR <. D LTHREAKBE LN DRIV Z ED TRREA TV,
SIEEOEZRE L, WEERKE(LT D ENAREL 0D, 2LV REOEITKIE 8 I A8
FHZEMTE S, AT, ki EClImIZIENHDT 5 &Pl EN5E6. — RIS/ OB
HEhE OMELRIRT DL, FHEHFET 2700 EEFANGEL TSI L TE D,

72, PREIEEA T, Agri SABNAKTHZGS Z & T, ZIEEE Y 27 N L0 @i~ 7
TEAEOEIREZPETE D1E0, EEEREAR LA L, @Y A7 Ll Sz i~ EY
DIREREEITH 2 LT, BFONEM 2 8 DR MR O EHNS TR L 725,

Iz, flfE~oxR E LTiE, BUSBSENICBIT S hUEa a v OFlEEo TRl ZA0USHE 9 g o
ELEE T ORBWIEDBESRDIEZ), K[UEEENC L2 KFICREDNE S 26, EBRTEOPFES, EHEE
W7 AR Z FANCERET 5 2 & C. ENOAERREZ RRIZBES Z LITHEN D,

Brio, ERRfEECORLUEZ, EFMEA Mo a3 RICHE IO OEREFICIVAESh T
DA, FBEFIIEEMIAN D72 < B FIEONRBAE LIEMPNINHECE R 72D 2 L THERY 27 M
—RIWCEE D, TDID, TR LT SDGs T —/LVERRO =0T E T, A by a0l E
Bz BT,

FENCH T DAY —E AOENIENGEHA SHZBECIX, 7 7 U W EERICL Y RS E
NI R ISR LT — 2 2t 5 2 L C, EESIERRBT L0 EEZ BN D,

(3) EEHERE OEIS T REHE DR

%1 EIPEHT (2020421 H) (2T, FAO, WFP, NEPAD ~"AFHEB L OV — b 2 AFHH L7z, W
NOBIZBWTH Y —EANFIZOWTHBRZ RS, A% OREER 2 G T 52 L TRE LT,
R WFP CIXHERERMICBBIRI~ v BV 72 E L TRV, b ) EARAFEORMY—E AT
TELTWDRERED — AR L WD A "RHoT-, £, WBEOT vy =7 ORI
WTOA =T FTREESHZIL, SHBEID O DI OWTLLTFIZRTRT 5,

57 B [ BREE R Tavx N HLHE AT REME
B (S R) | FAO/IAEA | Promoting Mutation | IEf72 8% 7 — % Tl 223 %
Breeding of Vegetables to | = & T, &fEABDOREIx LT
Improve Rural | J v 5@ 07 S0 O B FE I D 72 A
Livelihoods (2020) B,
e (HEkFI ) | UNU Safe Use of Wastewater in | 3T, FE/KE(ZAMEMIZH D &
Agriculture (2013) R, | Z A, 4% HAKFIH OB & MR HEIC
A =T F7) mEDARMENRH Y . FHIZL -
THAET 2RERKOBEEKET
W7 — 2 2 RICFRE L, =31 ¥
— R e m LSS,
BREEIRT UNEP, The  African  Green | #i LWWHHATH D=, 5% L
AMCEN, Stimulus Programme | » kL 5727 uy =7 MREFEEIN
ADB, (AGSP) (A =T F7) | 2hpZERTETH L, Heil

5 Crop Estimates Committee (2004)

64




African FD—D>TH D I D FHRL, 1D
Union B, FIEZo~OBHE OF T, B
T7U IO er T
& AR e B,
FRLOBEESERE DI A, HmEHINISRSEC, 4/ X—a VA THIEATE 5]
MR H D, BUR, oo @iz L0 [ EBEEEO Y V—ZANERGEICET L TWAED, RaIITH=7
FREMEDN B D, [EEE NGO oM T BUF N 7o Z—R— e b2 L b HaIcE 2 b5,

(4) R—AF1/REDREKE

AMRAICE LT, SDGs —/L 2 (B - 53%) KO 13 GRfEZEE) (ISR L., BIRBUMIERE SR L O
Bl LA LT, 100 AHBL T, SRISIHRAEFIRRBIC W TA ¥ B a—a % L, %I
T oN=ATA T =2 & - ST D TETH T, £lo. EBRT A vy MEBIZ{TV, X
—ATA VHETAFLIEREE A vy MEEIC K> TELN-FHEORIEZ AB 7 X MEATH
T HZLIZRY, BRIRERIET DT ETHoT, LLRNG, Filan JEYYEOWITIC
W, BFREZIT O 2 ENTE RV, ARMFHRSCEMMAEE~ORIIT LY | RAEF N5 S 1)
DOREER S 57— 2 A LT,

<I—r2 fUfk - RE>

[#—7%"> k23]

* SDGs #—7 v b 1 2030 FE TIZ, LHl, TOMOAEEEHES, AM, Wik, et —v
A i L O EA LSO FE 2T FH O ~ D FZ D% 72T 7 B A DRI L& T
T, &k, BER, FEEFE, MERKOREBREZILICD &3 /N EER O R 3EAEN
KOFRE S S E 5,

WHIRRET LT BAE - 7 — 2 205 LT BRI T D RES 2. FIHRT & bk U 30%8 0 &

w5,

RS NT-SZE®

> M7 7V BHEFRO [Census of commercial agriculture, 20175 12X 25 &, ~NTT MO EE
OFMFRILA (Income, Z 272253 (Expenditure) 723515 %) 13 32,244,899 F7 - K
Thh, 7V —A7— NIL 46,863,957 7> RTh D,

> FE72. 20112015 FOWET — ¥ % 4 & 12 L7z Inter-American Development Bank OAFZEIZ 350
TiE, M7 7 U A BEROPREIZE T /MUIRRZ OWERIG L S%RE L ShTnd, 20
SEEICHESE, NTT N - 7Y =2 T — MIZEBWN T /M EZ DI E - IWAOEIS
(TERD 5%REE L ET D,

[(#—7 > |k 2.4]
SDGs #—7%7 v F%A © 2030 FF £ TIZ, ApEMEZ M LSE, EEELHEOL., ERRZHER L.
SBEEECMR R AR BIG, T, Pk kO OO KT DWISHES) & M b S, #iEry
[t HROE 2 UESED LD, R rTRER BB EE Y AT Aa kL, i (LY U >
v b)) IRREEEET D,
YRR L7 BAR 7 — 2 206 L7 BB 2 B S 72 OIE R %2, EOFEHEL Y b

54 Report-11-02-012017.pdf (statssa.gov.za)

65


http://www.statssa.gov.za/publications/Report-11-02-01/Report-11-02-012017.pdf

WIZTTALT B,

RS SN2 2B 1 . Eilkd TCensus of commercial agriculture, 2017 (2825 &, ~No T I EBT
5 FUERraTOIUE (MT) 13416719 TH Y, 1EMHEAT (ha) 1389,504 ThH H7=, HALINHE
BT 47 Th D, FERICTZ V=27 — MIOHE, PUErav oIt (MT) 134,706,888 Th
v, YEfSiEFE (ha) (%982,032 Th 7=, HALINHERITKI 48 ThH 5.

< A=) 13 KfEAsE) >

[#—7% > k13.1]
SDGs # —7%7 v FNAE : TRTOELICBWT, KUEBE S ESC IR F TR 2@EE (LY
T R) KOS ORES &Y 5,
BHRET L7z BAE KRB S ESCHRKEE IR L, T— X 21T 5 2 & CHEEBLZRB T 5
ﬁﬁﬁ-%&%%?7)ﬁiﬁlf%ﬁféo

<g—n 1 ZR>

[#—7% > b 1.5]
SDGs #—7%7" v FZ : 2030 4% TIZ, BWELHETS 720 R & D AN 2 O5RERME (L) = X)
FHEE L, [EETICBET 2 HE 2 KR BRCT OMORRE, 5, BENY 3 v 7 O EICE
FOMEa M 2 NI 5,
MRS LI B 7 — X 215 L2 FEHMREO O b, AR
FHRAT & Hefge U8 100%38n & & %,
MRS NT=BENEH |7 7 U AKERICE D &L 2019 FRE T, O & A OZ KRR IR (Monthly
upper-bound poverty line)iL 1,227 7 7 U 1 Z > K TH D 5,

BN T D FKEICB T DA Z

(5) FARMROIRE

AElOFEZBE 2, HLEICT, BRSOV TR EIT 72, ERL 6.4)X—A T A VIHED FEfE
THadk L7, FHENZR YT, SDGs ORI X —7 v b2 =5k L. [BEMEGO LR o N[
Boml)] LWomHEAN T, — 5T, 6.Q2) BRDERERE EHABRDIERAET OV A
EEICBWTHIW A — 47 - T2 vD LY, RESTEC DV Y 2—3 3 %, INEHCIYL
HEw 2 DA%, JREIZB T 28kAx REEIZTNNTLS 526D ThD, TZTETIITHDO LY,
RESTEC ® YV V 2—3 3 UBEZEIZERT 2015 - DO E I TL 200805 Z L 2 dud T
BL7-,

55 NPL 2019 (P0310.1) (statssa.gov.za)

66


http://www.statssa.gov.za/publications/P03101/P031012019.pdf

DR

XS
i

—EEDIRK

| oE | m

=
EEE —EI D EERR
23
o IED e
s
Fﬂ(
—o REH B2

X 39 BFoONIEECEL-HABRSEOELS

ERORN, FLHHT L THDE00., FFICRESTEC DY U a2—3 a VAT b b s #E B
ThbH, FHROBEY, AVEMNERY -0 OIHEE, B)EFZOMEHLVFEN, V) a—Ta B3
BERFLELIFETHY, FRDROR—2T A L OF — 4 LAEMNTOND, TDO LT, it A)-
B)DBEIZANTTY Y a— g UREERMICEEL 5 X HR 1L LT, A)IZOWTIINER - HEE
DL B OWTITNEEE - REEE S, EEX G50 THLH LEAL,

@ REE0EM

WX A X7 TRESCHIE M ThND Z Sk, B S0 HEOINELZEEINSE5 2 LA
LD,

@ BEEXEDHEHY

W2 A I 7 TONMERTED LR, [UEEHIRKEFIZ LT, ERBAL TENER
AW T 5,

S BHENHEDY

W) e 2 A I U THIENMTON D Z LIk, EROMEAE - DD L, BB T 5,
@ REBOHEHY

W e X A v 7 CREBEANTOND Z EICL Y, EBEOMHE - RIS HED L, BRI
P

Z IS BRI B IS R AR T 512, BRICETO S 1y MEEIZ{TV, T
B2 B DR OB 2 DL C EXOFIER 237 9 2T, FREOBMZ B EBERTRE, (o
v MEBI~OBARE THRT D2 EICLY, KRENRFREEIT) ZENTE D,
VY a— a3 UBRBRIRICE 25 EFLOK R FICEET D kT — XTI FE LR NG, X=X T A
FEEZEDEBNEOREICBNTIE, YVa—Yarv a7 Iviar7 vy A L ETHMER LW
LT, YV a—va U EARROE: - FZREAAT 5 BB H D &bt 7c,

67



7. FREEROERE
FAEREREZD LI, K 6IRLIZEVRARET AENR L, FEHEELRE LT,

(1)/1\a—Fx— RE
BUEE TOIMPHA, ENHRELZE T, HE, g Bt ~—7 7 4 VIR D AT =7 R F—D
B - HgRe e Lz, (TRZ2R)

AE: | B& a7
F—SOWE- 51 ) y—EamE ) | WRT—rTl ) a—v—
ERF—970N15—
pLesm
RESTEC
JAMSTEF:;‘l
LAY F oS Y- ABR RESTEC —HeHI-Y-
T—FA> s ~
. Lﬁ ALRFTIY PIFF SRt —EEE1-H—
ottori S m— —> —_— —
University sagmga.
R e K —tupas
UL BIRE
University of =310
Tokyo L F-amatR—-k l
(H3#K5) TSRt
(APTAIBUTF - 53R, B/ — N — Ex1-—¥-
BAICED—EUIEEE)
AARUBERAN : e
I YUa—S2 - h— i g
5 GeoTerra¥ T =5
H—CRsE
SMF—-5TON(Y e
R=2RM ey aaE
B, I emgra 85— W TPV
(E22, ARC. ZH) ARC, &ill P—BARM =

X 40 Y—vE 2R 2=V (F548)

VU a—a URERICHERT A 7y ME. BN S I1E JAMSTEC « BEUKS: « BRI X DR
F— B EIIC LT — A OMHERERZE L, M7 7 U 05 IRHEMES OEY/E BRI EE 25 b
F—AEWET D, ZOEET 2. ONWETFTAEZMET D405 EZR-THDTHS, 3) LU
BIZRERT 228, Y Y 2— g USRS BT — X 2T 7 U A A BT 554 BRIk 100km
Ay a2 EEMT 200 THEEO I A SR D, FEREC RS RRREN ) BT 5 &l E X
AR H DD, A v oA AP/NE L RAUIKI B Z KL > TIHEATHZ ENTEXHDOT, 2
T A RE 200 FHERET D,

D LT=T—2 52 HA L. TIEOTFH - DO~V AF = v 7« B8 B /AR o T IR0 5547 s 5
ICHS S ER - — 2 OMEEE L J#E M 4 RESTEC O HAHLE TITH, 7 7 U B D8— hF—lC
X, ot 7T — & LY —EAEEAE | APLZE U CIRIEL . X— M —REDT 7V Fr—r a VITHRAET
5o FT7T 7V AENICELMETHLBMD~—7T ¢ 7P, 23— M P—12 - % &
BB L | B o — e RAEA YR — N 21T O MEL RS2 HETH D,

(2) Y—ERARREFR(ESRRAETIV)

FFLO#E Y . RESTEC (XL Cxy R —H— 25T 21583177, ARC HODIH \— ~F—ifH
ik AT — R L R— F T — {2 ¥ 25 L L RESTEC YV 2 —3 g VO ABL, = R
2—P—EEETHIEERET, OB 77V IENICY Y a—v g VR — MEREZ R
DB OW T AT IWASHEOBLE T, EE OB S— FF—% - lfFICT7 7e—F L

68



Ty Fa—Y—OHEZ SEDLUENDH L2 Lh, FEMIE - HERELIIMICES Z LNEE
LUy,

ZORMT 7Y A TOEREEE RS & LT, FERAEHEY, SN S 2RI 2 0ERHLEEZXD
N5, BHIENERYLT 52 L2 MET D,

£, AFEETEH PR avEd VEEERFRY -2 ORMAZELTHLMR, LV MEeH
FHMEZ LT, LT 2 o0 TOFREBEPLETHD,

@ MrERAIVA REZBBEY-ERX ORI

SlElTE 2R Ul TRESRE R — B X TiX, 100kmX 100km A v ¥ 2 D~ 7 BRT —H & ~_—
AN E TR T VAL LT, MR E R Z RO 2 KB EZEO T Ra—W —FEfic &
STIX, KV ZEESRENENI 7 aiT =20, XD ZRRNRTA—=2IZxT5=—REmnNZ &
ERHERL TS, Ay vaZffiind LTNETHET VICANDIZITEMOMERBE N LETH H T
W, FEREFICT TIXZ OMFSERBICET 2 MEN B EEHE 2 D,

@ fthOFHBAORME

RESTEC 37— Z I THEMICHEAZFEF> TWDH Z D, hvEr avEd TEEIEGFHRT— B 2]
ZBELTES LT — %%, fhot— 27 o XS L H¥ETdTs2 6T, huERa Y
DA O Al DO FEFCEDE LR T D Z ENARETH D EB X HILD,

(3) 5 LEtE

7 7 U I ~OHEH &2 OB OFEERER - 201 37 MEIHEIL D IZHT20 . BARN S OfkEH
RGN L bR T A BUEE DT |- FIIKEOREEE RIICEH T 2 H 2 AT # &35,
T 27— 2L HET — 2 IIBEO L O EM T 503, & Z T 25 & 70 2 1 TR I,
1 AvTabdizb 5000 ATHRIZENTND, hryEoaoFHFEY (10 H~1 H) [ZEHBEATS
EL 1 Ay abiz VERT 20,000 U030 25HE725, M7 7V BE21%E D S—F 51213 150 O
AV aBDREIEN R 3OS L AR 100 A v o b LT, A 200 5 HFRE
DA RNRBNIND, FERANZZEM O EREN M L3 2 L BN AR SN D AREMEIXH 508, A vt
A APPSR, O IEAFIPAZ T > THEATHOT, 22 MIEDL BT 200 T ET 5,

IHNOORHEEZBEWZ BT, 3EOBEE S AV b (KBRS, IBES, 177 SR
WZxP T 2B RR ROVE BICtR D BAEZ LT ORRIZED 5,
® KHHEZMT : F#HOV T A7 VT a My —r2E LT, BF 1 THEET 5, 1 F£HIE
100 =—H—_ 2 4 H LIRRITE4E 1,000 = —F— 2 FHlc ST 2 L2 BIEKEE LTED D
> hUEn o OKRBMEZIIET 7V B2 9,000 {5 LHEEF STV D 56, AR, 4
KEULEZ AT DN, 30% D KB EF IR IC— AR T2 L 2 HiF L, & THEK
AT D EEBEL. 3T AU NMyOBEESTLEETH D, MKIZ OV T,
BT OEREMSEE, 2=V —EBICh 2 ¥~ A XU TRMEET 2 B OFRSFENER ©
15000 HEEEICREINTWDL I a2 iEzx, BREILON AT~ A X T LARWEED
RESTEC ¥—E R 2B TIE, RIAHEL Y HAMHOKAEIZERE LT,

% Inter-American Development Bank (2015)

69



> FERFa W —0BAICAT T, BN— N —ELHE T, ¥—F v FERDER
WCHEHBEEEZNT DA TT 7V e—F %2952 L2 HEL TS,
® HUBREZEMT - 77 B ARG U THREEITY ., @FHIX, 7278 A L BEIZ 50 M A2#eT
5o Ffl—¥ =% HEL LT, 24EH £ TIZ 60 2 —F— 3 4FEH UBRITEETHIC 100 = —
P—ZBGT LD LED, Fax— V=T TERICS0ET 7 ERAT5Z L 2ETD
> NBELO NUEw a v EBEIT 100 TS D LHEE S D T, INREEREFZOT X LY T
T U—OEICEES T, RHFBEZID b2 — —EHRORXR—R IR N2 b DIl b &
HEL, 2— VP —HEET LM@Y RSFICAES > T, /B EZETIZE,
IR A v > 2 O E . BEFE AR ZE U CRRTROBICELICE R SN 5k
EMRDHZEEBEL, 22—V —T 7 v RAEIEITEIC 1 E, BB 50 [BIFLE 2 RiATe, 77
T AR & OBRSRIT, —EREASAL LT U OFAE (HE200-400 ) #8720
BR7e SCHVEAIZ 70 DRRICRRE LT,
& ZTOMERMT T HU N TA B REITEE 1 THRESL, 3EAETITOO T ATV R, 4
FEHLBIZZ O ETEE SO OFRT o v N EREES T L&, BIELT 5,
> 77U IENTIE 3 OHITE 33 OBRFRRSHDEEL T D, 7 HEBTENEIEE
FORELI—VF—REL L CESTIZEZEEL LTRE L, £, FEEEEOH
EREHLGECHEBREAD Y A7 FHEHELEIT 104U EEELCWD O EUE L, #5400
SIZ10T T NMyDORKEGD Z L2 BE L BEEHRE LT,
FIV—ERAOHEIZHDLEA L LT, 1HE - 2FEBIXSEHET200 HHO T AT LB EK OILET
W7 WAERERDFAE L, FETHRE T LFH TNT — & OEAIZITES 200 5 HOEH»EAE
T 5, ok, WETHET VLA T 5720, BHEOT =27 ax MNIFEAE LR,

(4) BERHE- - AMEREE

WIEEIL, ORESTEC 1L DV a—vay « T—HEMAT 92— —0MSE, OF —X/€7

I DR E, @B TOFERI - FHBHR 249 5 AM OS2 BT I VLERS D, £

TR OTE FEE A ERTAZE L REL. RO DOBITICHRE L R8T 7 U B ENO A O5E| -

FEEEIZOW TR,

o BIHUHEHE : B CHEEL LT OB, BIMFEFTOMFE L LT RESTEC ® A AR NG 1 4% 3
ERURE L. 2 ORICBIHCoE E B A Rk rl e 72 B O/ - AR 2 B w3 5, RO
#ix, Bl N —F 4 Ly X —L L THEMAMZEH L, RESTEC IZH AR ND~ R
AV NEIT,

o ELEEEARRHN : B - MRk DS — T — Yy TR o — PG

®  BAfFEYS : FEERHAA 2 EHLIBORAEZRHEE L, 22—V =507 4 — KNy 7 SLEEDIE
WAL Y Y a—varolEIz, 2= =06V a—rary - T—2ORESICETS
FIWE DR LTIZBEORIG 2,

BRI, VU a—3 g VR S— R — OB RN B T D EAR OB, Y a— g

WHEDO N T TNy a—T 07 A DEIGA I TE DD EHOVNERD D,

ZDO N ERHT 2720 Tl A LEBMAM OB AT O LERH D, BARMIZIZ, AR

SIRIET DB EBHTOFREN PO L0 | FET—F - ZEHITH - INE TS0 REBMHRSCY Y =

57 [EJ:

70



—> g VEH EOBRDNE, VU a—3 g BT AN OMFERE R AT O LERH B,

(5) EAEsE

HEMLG - EE LR AN - REREIT, ACESE EER Lo, 8 E0E 2 & RkE )
HOED ANICEVIEYETH D, RIS I SIS L CTHEEES L HINT 2 51201, KR
i EEEH - ESG - SDGs 1234 T 2 HEE IR LT 2RI 51— fgdn 2 07 2 4miik
BN EREHETHIENEE LY, T0%, UTORMBEEZIICO LT 28 L VY A
N5 EEHETHD,

® EHER(T : HUVE A SDGs - ESG L m — 2 /& EE W SDGs FEIGHE T T

® L PIFER{T : SDGs HEEY R — b —2

& —HERKSUYT VAT FEVT 4 Vs s m—r
o RN bIEHANE - 72 LA SDGs AX — b1 —
&

(6) BRIVAVRAE

D@ IURI—Y-NOERFMFIATEIZPBRECFABEORRE

Ak &30 | AEMEE Ls TREERERYT— 2 2] X, 100kmX 100km A v > 2D~ 7 27—
BN AN BETRET VEBET DL O TH DN, M/ BEHAE RO L KEBEEZSDT R
=ML o> T, LV ZEMOMENE W 7 alrT—20, X0 ZEERRT A= IZxT 5
S ANENW ERHERTE, LL, Ay a2l LTIETHFET VI AN D IR D
WFIEBRFE 21T H LENR S 5,

Fo, [FEEEBOFELH Y, FIEO7ETF T2, FIFRITR SN e ZERNIC L D BEFZ~OHEN
FHAELTWD, 2010 5 2019 FOMET — X 2o 7= FRITIE, BEMIZIZREWVERSZH TV
N, BETEMESCEEL TRILENRPoT2F b DD, o T, THKEAN LSH 5720121
HMTOY L 7)o b G b7 — % 2> - ik 2 £ 2 L ERH 5,

@ @EYLN—pPF—REEOEIRTEH

Bk L0, 77U H Tk, BYECEF—CRCKHTIEELETEND VD . FRC B ES T
WITBEICA S B o5 A fhibic L 2V U 2 —2 a VoRER TR TV D, s, B TE Y R R
%%@&menmﬁﬁﬁfmﬁ’%Aﬁé*&ilﬁf%b\%@T%%%%E%%%K%Dﬁ@
Lol Z LB ZITW, FITHEAMI SR, BEAMIED Y Y 2 — 3 AAHIMEfEE 2T 5
%T@ﬁ%ﬁﬂﬁ%i%ﬂék;%f%éo%ML%LT®ﬁ%ﬁ¥kLTGmeﬁ%%ELTm
HHOD, EBEOELEASICONWTIE RSN S LD TRV,

F o INEBEZBT OV — BRI OV TIL, ARC 21X U & T HEFXEMBEEZE LV =
— g VRN TE T UL, A — P —BUE MR NFBE IR LT 1 1 RESTEC 23 3
[EEZAT > Ca—F—%2EHT 5 2 LITEHMRNEGDRL o TLED &b, /IRERN
FORMLIZER L T ARC FDRF MR & DR HITY A7 HER LD,

@ FFERE
— iz, B EETOE YR AEZRERATHIZHIZY ., P8 TBIFICO N AR ML 27 &0 5
A, ZOM, RESTEC DYV YV a—avit. VE— VU7 E2ERATALOTHAN, £L LT

71



HEER EFHTHOHREEHNT 26O THY , Fr— ORI

HEIN TR, W 21T,

Attt X5 7 e — ISR 5 I THEEE Al O BT AR E S e,
(7) A4
(3) DFE L EERFICHRE L AEE - fBE L 4) OANBFHEZ I, INHEHEAE 7 DY ERL
L., §F05E k- EH - - Bfifry vy ra7v—%X 41077 7&:% LTW5,
# 7 PNEEEHER
1EH8 2% H 3FH 4=FH 5% B8 6FH TE8
e M 1,125,000 11,450,000 22,000,000 32,750,000 53,500,000 74,250,000 95,000,000
FHEEERREITY —E 2 1,000,000 11,000,000 21,000,000 31,000,000 51,000,000 71,000,000 91,000,000
Y- N ARRE A 100 1,100 2,100 3,100 5,100 7,100 9,100
BIED SO B A 1,000 1,000 1,000 2,000 2,000 2,000
FHEM A 10,000 10,000 10,000 10,000 10,000 10,000 10,000
MEEERET Y - 2 25,000 150,000 400,000 650,000 900,000 1,150,000 1,400,000
Y-t 2T 7t AL [al A 500 3,000 8,000 13,000 18,000 23,000 28,000
BIES SO BN A2 A 10 50 100 100 100 100 100
TowAM/ 2t — [5] 50 50 50 50 50 50 50
FHEM A7 ot R 50 50 50 50 50 50 50
DIMEREITH —E 2 100,000 300,000 600,000 1,100,000 1,600,000 2,100,000 2,600,000
SATEV2AMAK ThY 10 30 60 110 160 210 260
BIELS SO EMN THI R 20 30 50 50 50 50
EHEM A 10,000 10,000 10,000 10,000 10,000 10,000 10,000
T LEm@ A 4,000,000 4,000,000 2,000,000 2,000,000 2,000,000 2,000,000 2,000,000
F—REAE A 2,000,000 2,000,000 2,000,000 2,000,000 2,000,000 2,000,000 2,000,000
DATLAFR-WETFHEFILEEE M 2,000,000 2,000,000 0 0 0 0 0
HRFTE A -2,875,000 7,450,000 20,000,000 30,750,000 51,500,000 72,250,000 93,000,000
REE A 19,680,000 25,975,000 31,870,000 26,190,000 26,190,000 25,790,000 25,390,000
ANEE A 15,490,000 20,980,000 26,470,000 22,770,000 22,770,000 22,770,000 22,770,000
EEEH A 2 3 4 4 4 4 4
FEHEFRER A 810,000 1,215,000 1,620,000 1,620,000 1,620,000 1,620,000 1,620,000
(g A0 A 400,000 800,000 800,000 800,000 800,000 400,000 0
BEZTOM A 2,980,000 2,980,000 2,980,000 1,000,000 1,000,000 1,000,000 1,000,000
BITTERFEE LB A 1,980,000 1,980,000 1,980,000 0 0 0 0
EERE(TREES) A 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
BEFT A -22,555,000 -18,525,000 -11,870,000 4,560,000 25,310,000 46,460,000 67,610,000
SENEHR A 1,151,240 1,069,009 904,546 740,083 575,620 411,157 246,694
FILFIE A 1,151,240 1,069,009 904,546 740,083 575,620 411,157 246,694
Fil = % 1% 1% 1% 1% 1% 1% 1%
5 | B Al A -23,706,240 -19,594,009 -12774 546 3,819,917 24,734,380 46,048,843 67,363,306
W& A 0 0 0 1,069,577 6,925,626 12,893,676 18,861,726
R % 28% 28% 28% 28% 28% 28% 28%
ESp-ip ] A A -23,706,240 -19,594,009 -12,774,546 2,750,340 17,808,754 33,155,167 48,501,580
EFF vy 2T70— -23,706,240 -43,300,249 -56,074,794 -53,324,454 -35515,700 -2,360,533 46,141,047

72




41 WX -Fryvia7un—0fEro 7

(8) BERIBRY V12— VER

Lt BUHICO AL 0y MREES AR CTIT 7 U H ~ORERI 1T 5 5 0101%. DEECHHES
N ESE S T LT, B S — AT Y ) 2 g L~ OREROF — H Rl - o 2T
LN TR BB A R T B LN D B, T OB, THRIE . B2 SRR 2 B RO Y
a—va L R0 b S AOTIEREIEBI 2T LEND B,

72 2 4 H DAL L - AR S5 BER S S A, Bl <— F—a¥aEl, =
L Ra—#—i2 k% RESTEC ¥ U = —3 = > OHN% - REMHIHORMI L4 H5 LER DS, A
B OH T, 2 4 B A0 2 —F— BRI bt T ot i |+ ¥ 27 LR O 25 <
BB RS T L, BUCRIOMY 24 I Y F ORAAGE L 725,

73



8. JICA tEig R REME IR 5

AEET, BEOKEEELZFIMNCTIL T, M7 7Y W ORFICHEROBEY, RICO®EY - @i
B olEmadr 74 TREEL, TIE 2 E &0 REXFICL DRI AEE~ DB 2 R RIRI
flToZLZHBLIELOTHD, ZUTTIE2ZII LD LT D2RUEEENC L DREE~DLENR

BILOETHNELEZ THo THEETOIMETHDLLWVWI LN TE M7 7Y TAKIILHAA,
E R OBELE LA L TV D,

(1) EfEROVEMSRE

BRE DX T 7 U B ERIBHRE W 5 EHE, ERLE TR -t B R IEIC AT 725K o T,
IR R R SR | %A@ U TR « (R ED R IE 2Rt ] 2817 T D72, RE2RHAICE
T DA & ODA i & OEHEOBERNERITRD b D, T 2T BEMAF—L2E LTUT
D2 hE R LT,

@ SHEP

7 7V 11, 2014 2 3 INOITBCE DS JICA BREBINHE SN L C/NFR R == B RO DR b 5 i
(SHEP : Smallholder Horticulture Empowerment Project, LA T [SHEP] &FCd) HAZMIT=7 7> =
YT URFERLICD BT 7 U B EFER D 2013 DO SHEP HEEY — 7 v a vy T OKRA ME
&L CHME R 2 ->72 0 LTV 5%, SHEP FEICHEBAYICE G- L CW A ETH 5, [AEICIE, 2016
D 2022 FE T, 20D 7 =— R - T, JICA ® SHEP EFZENIRE SN TV 5, 5% b HMAFE
PIRIE SNDDENIRETH D05, b LEMFIRE D WG 2 %513, SHEP B F2E & o vl hE
MERETH8MTIH 25,

SHEP 2%t 5 L 372 L 9 /MR FIZ & o TiE, TREAENCm2RE) < IMGazEn Loy
AFEVEDREIE ] WK LTV 2 ERE D OFER EOBRNOMETHA S L, FA 10O 30%
EHENDIMmOTEWEER NEERBL L TWD Z & bBE 2T, B¥ED LS RIGHEREEXE .,
AEREA L= L 972 ICT O /1 &TEH L CHIEMHE L L CERAIIC R F2 2 b diz, M7 7V A0
RFEHDBBIZE > TTARRTHDI LWV LI,

7272 L, SHEP ¥R ETH5DIVNMNURRZERFE Th A2, SRET VARG L hvERr a v iZT
Tlide < INFBRZEVEM ~DET L DL PEIZHOWTITB > THRETAXNERNH S & Bbh b, *
7o REWRZEFICERIIER LT DI, a7 — 2 2 EHICEAL, AT A& % -
HAEFLTWS BN D 5, £ ZICET 5% % SHEP OB L7225 X 9 2/ NI F S B © L4
HOIFEHLWEEDNDT0, NNIBFEOE T - - EBEAEEF IR LT E0FE - T ORER
DO THERTCHLERRE > T IO OHFAANRKEIZ /2 > TL D Z EIFimE R0,

@ SATREPS

AR TH DN TFRRED 5 B, THKEE, FHINEZ PRI 2 L 70 2 R8T 00 22 /M 5
RED M) E AR 5 720121, JAMSTEC OKUE THIET VINKEBR SN D MENH D, ZAUZITFIEE
FWEFNEENDTZO, SATREPS 72 EOMHAAICHEE L, 77 v NG T 205N 6 5, RESTEC
E, WBEZFE LT —~ - [F TIN5 LB, SETHSEMNORBTREL TV, RSOSSN MLE
2725, WEDRE TIIARTIRE 2o TWe Ay FEIRE L R 5 72 1213 SATREPS A3 bl 78 A % —
Lk D,

74



(2) ttERRE JICA EEEDEE

Filko LB RAFETIEH S NZHIMNE, BREOKKREL FANC TR LT, BRICEEOMEY, it
RO - WEICBET AR AE A T A U TREEL, T2 £ &35 BENEICL D EEDAEFE~
DB RREMHIT 222 BELELOTHD, ZO X ) it 2 16 Lo BT DIEA
~— bk TV EHMEEN, ICT Z23EH LBtk EE WO BIRTIX, M7 7 U B 7210 Tl fthE
G, REQPBENEZA LI-HRTH 5,

Bl Z1E, JICA BRFBAFEIEN L. 2019 4005 2020 A2 F € IR E EEICK T A A~— 7 —RKF =
— > (SFC) BHFEIZfR D EHMUINEE - MERBAR A 2 5EHhE L. SFC BEEEL it & 2 il FH rRENE & W 5 Bl
5, B EEEZSEEI L, ZoHhThH, 79004 RO X912, BEIC SFC BEEE I BEIZE A
., MOBHDO AL — T v TR Gix LAEEND T a v AT ARBEICTEET D EICHTER T2
ZEEFBEG TRV, —HTA UV RRY T, 4, an 7O X 51T [SFC HESEMOEA -
WHRT Uy VR DT N—T] R, r=7a— MR Y—/L o7z DX/SFC BB BUR I IAREE
fEITE ETHY TERHEIN L~ TO DX BHRANBRET L T Zb—7 ) 1T\ T, Fill
WZHEH L TWSRHIAH Y 5 5,

B, RRUCETTEETE RV, SRS S IREERAFSEET S, JICA ° JETRO L L, £r v
aRAYL—ITB W T, WEHNIC I T DEBEIKEEL TR & T2 E ARt L T D, BIRE R CRItLE
gV H g NEESTEDITTIEARWA, RESTEC & LTI MEETRERT—E R Of T v el
TOHEEFHROILE, BLOZy Fa—F—DEREEY J2— a0 1 Db LTORMEENFTHE
Thoizd, #ELEDIE, = Fa—P—Tk LTI VRN GED R AR FEE L HE LT
W5, Bz, FEGBER - B E oI TEa v o[E g KR S G - IR
[~V — [E R KR B S H A e« FERE 36 ) 2 FE0E L TV SRS S B & IR LA ZE T &
BIr2EnEZOND,

(3) EETROEERT 21— IVRE

BilRf 0 C SHEP O A % — AT JICA W 3ERSR &3 2 BFEIT/ IR ZEZE ThH U RESTEC 23%t5 &
THRMIEOaVEZLIIRRDE. T 7V D JICA b DHEMFIGENRE TH D HNG, Bl
e CIT AR 2 I TE L,

—J5C. SATREPS (ZOWTIISHZ BRETT M3 & 0 | 2022 FFEDOZEELITEIZEE > TR
DS ARITIREE - RS AR, 2023 FEED D FEICIMO H0D ZENFAHEETH D, BESND AT Y
2 —/VER 421087,

75



&R FY2022 FY2023 FY2024 FY2025 FY2026

ARE (ZRo#8E) omt

dﬁ% %ﬁ’ 7RY - FER

L EPERTHE

AEE (BEOELX) oflt > = >
FRARE (5 R HEHIRE - BE (@AH) %L LS BE CTART (@E7)

% “‘k'f“ — | A 223 ﬁ
BERELEET 7Y L oEiE T
s b —EREEE DR —p

T
B e %
RRERR L OBNBERER BAIREEAE L A A

X] 42 SATREPS DEjiR>7 Y =—v (FH8)

(4) EEICEDIHRDOFA
EREOEY, SHEP (DWW TIE JICA FE LB THET S Z LI TELRWA, & L JICA 345% b
UERa /E‘?%%ﬁ%k#éiﬁmk XX RAEM O EFENER IR D8N 1 7Y = 7 NEEAT
I EIIE, BB £/ n Y =7 YT a2 o RAINE TR - AFEER EojiR
%ﬁﬁ?é% . RESTEC ® VY a— a »&@HH L1555, SATREPS ([ZOW i, IHHIC 7 7> K%
EELGE, RETHET ANRKEINDDOT, TOETANLIHEIND ZEH THIERICAE DY
TNETHETAVEZRET D, £9T5Z2 LT, FHREE 2o T PHIREOR LA ERT 52 &
MAHETH D,

76



ESLR TR

o"‘“\ m72VAhENE GET 44 EFRAL-EEhEEERLED 13 Mtine
jica!  OOBREMEEY—ERE SRR (SDGSE VR R) HE TR
B AT -2 i A (SRS
(B7IVHORESFI-HH2ME-——X GRE) | [ BRER- K A
. B RNEICE T AT EEEDTA - HRICEAIA. SEFHETLANSDEHTH
- FIEOICLBEEMINEDFHD FH A DL OILUE T BTSSRI
- SREISHTAIEV RS . INE T RIS RICE SR B IR B OEIED
. BUEEEICETAEROTRE BT AR EXIEREOIRM
. VAN A

FEEDOAR

- SAEEAR 2019128 ~2022455H

« NRE-#iE:FETIVHAENENDTUMBRVUOIT)—ZTA M

- EHBE - FETVHAENEICEHAEEEMTHLSIOEDILERRE
LT, REBREMEOCERRIIHL. MM ALEDINEFE., HELIEHEE
HOBEDE., TIEDVRAY, fMORRESICET ZBHRELRBRMIC
REL. ZOHEBOFHAMCREGRBES RIS OVTRIET 5,

(B —— A G AD 7 IO —FHECE T2 2EFI) | [ HREICHLEAE hARE GI5EhD)

c FOEODVESETIRREREEL BIEE | | - FEDICIIRENAOHEESEHL . BT
LI TRE—FL. ZDEEEIEAT 5., Ut YDIREA. THELYETIRELS (IS

C BEECH—EREREL. IEEELTEES PIRADBHREILTS),
RAEETH—C REE TS, v FEOEMHETAREEERECHL, BEHRE

s REBEERERATIZIX.BAOERRERICFAE R TELAEHEAAE T I7)HENETHEES
75728 . H—ERNBEERET 5., ns.,

e N vy

20224F5F 1R
77



RIREH
EEREE RIS S IERR

78



J %K) (Summary Report)

Summary Report
Republic of South Africa
Feasibility Survey for SDGs Business on
Dissemination of Agricultural Information
Services to Improve Agricultural

Productivity by Using Satellite-Based Data
in South Africa

May 2022

Japan International Cooperation Agency

Remote Sensing Technology Center of Japan



Table of Contents

1.

2.

3.

OULIINE <.t ettt et et e et e st e e bt essbeesbeesabeenseessbeenseesnseenseennnes 2
(1) OVEIVIEW ..ttt ettt e et e et e e e ta e e s baeesaseeeeabeeeeaseeenaseeennseeennns 2
(2)  BacCKZIoUNd........cooiiiiiiiiieee et et 2
(3)  PUIPOSE ..ttt ettt ettt ettt et e e tb e b e nae e teeeaae e b e ennas 4
(4)  Outline of Business MOdE] ..........cccueiiiiiiiiiiieiec et e e 4
(5)  Related SDGS GOAIS ......oeocuviieiiieeiee ettt e ve e e eve e e earee e 5

SUIVEY PLAN....ooiiiiiiiiiiicee ettt ettt et s e et eesaaeebeesaneennaens 6
(1)  Overall Survey Schedule ..........coociiiiiiiiiiii s 6
(2)  Contract Period.........cecuiiiiiiieiiie ettt 6
(3)  TATGEE AT@A....eeueeeeiieiieeieeeiie ettt ettt et ettt e st e e bt esateenteessaeenbeesnaeenseeeaseenseennnas 6
(4) Implementation Framework ............cccoooiiiiiiiniiiiiiiniieiee e 7

Verification RESUILS ........cccuiiiiiiiieieciiee ettt 8
(1) SUIVEY TOPICS ..ttt ettt ettt ettt ettt e et s e e beesaaeensaesaaeenbeennnas 8
(2)  SUMMATY Of SUIVEY ....eiiiiieiiiciiee ettt et 8
(3) Decision on Business Launchi...........ccccoooviiiiiiiiiiiicceccceceee e 13
(4)  Decision RatioNale...........ccuiiiiiiiiiiiicciiie ettt e eearee e eaaeeea 13
(5)  BUSINESS MOAE] ......viiiiiiieiiiieee ettt e ea 14
(6) Remaining Issues and NeXt ACHIONS .......cccvieruieriieriieriieiieeie et ere e ere e ene 14
(7)  Business Launch Plan............ccocoooiiiiiiiiiiiiicceececee e 15

ACtIVILIES 1N DETATL.....ooiiiiiieiiicie et 17
(1) MATKEE SUIVEY ..ieiiieiiieeiieeite ettt ettt ettt st e bt e e eteesabeesbeaesbeensaennseenne 17
(2) Investment and business eNVIroNMENt SUIVEY ..........cccveerveerieerieeneeerieenneenseennneenne 18
(3) Verification of data availability and usability with historical data........................ 18
(4)  Verification of planned SETVICE........c.ccouiriieriiiiiieiieeieeiee et 19
(5)  PrOMOLION ...oeeiiiiiciie ettt e e et e st e e e be e e eareeesaseeeeaseeeaneeens 20
(6) Study of development effects by the project / contributing to the SDGs.............. 22
(7) Business plan development ...........ccceevieiiiieriieniiienieeie e 23
(8)  Study of possible collaboration with JICA........c.ccceevviiiiiiiiiiiieciieee e 24



1. Qutline

(1) Overview

Topic Contents

Purpose To wverify the tentative business model of the "agricultural support
information service" business targeting maize, the main agricultural crop in
South Africa, to fully prepare for the start of full-scale business, and to
formulate a plan to generate development effects through the business.
Survey Period From 24 December 2019 to 31 May 2022 (2 years and 6 months)

Target Area Gauteng and Free State in South Africa

Business Model | The "Agricultural Support Information Service" is expected to provide yield
forecast information such as "how much yield can be expected (several
months ahead)" depending on "when to sow" and "how much fertilizer to
apply" to individual corn farmers in the target area.

SDGs Goal and | Goal 2 (Target 2.4)

Beneficiary Goal 13 (Target 13.1)

Beneficiary: Farmers and food consumers in South Africa

Activities Market survey

Investment and business environment survey

Verification of data availability and usability with historical data
Verification of planned service

Promotion

Study of development effects by the project / contributing to the SDGs

Business plan development

Study of possible collaboration with JICA

(2) Background

Development challenges in the Republic of South Africa

The main development issues that form the background of the study are the income disparity between
farmers and workers in South Africa's important industries, such as mining and services, and the
vulnerability of agriculture in the country due to the instability of agricultural activities caused by

severe weather disasters such as floods and droughts.

(a) Income disparity



South Africa is a middle-income country with the largest GDP in Africa, and while economic
growth continues, widening income inequality and unemployment have become major social
issues. In the country, mining and services are important industries. However, agriculture,
forestry, and fisheries account for only 2.2% of GDP (US$7.69 billion, 2017).

According to Food and Agriculture Organization of the United Nations (FAO) statistics, the
rural population is large but has declined from 19.7 million in 2000 (44% of the total
population) to 19.3 million in 2014 (33% of the total population). Rural areas offer fewer
opportunities for higher incomes than urban areas, and the lack of income improvement for

agricultural workers may be affecting balanced national economic development.

(b) Agricultural vulnerability due to serious weather disasters

Looking at South Africa's agricultural location environment, the coastal areas facing the Indian
Ocean are warm and humid, while the inland areas have a plateau-like topography that is cooler
and has a higher percentage of sunny days than other areas at the same latitude. About 80%
(968,000 square kilometers) of the country's land area (1,219,000 square kilometers) is
classified as agricultural land, but only 13% (125,000 square kilometers) is arable land, and the
rest is grassland and grazing land. The main agricultural products are corn (2,688,000 ha),
sunflower (599,000 ha), soybean (503,000 ha), and wheat (477,000 ha) in descending order of
harvested area, but their yields per unit area have varied widely from year to year, mainly due
to weather-related disasters (FAO statistics, 2014). Drought is the most damaging weather
disaster in South Africa; for example, it was reported that maize yields were reduced by about
40% due to 32% less rainfall than normal during the farming season 2015-2016. To address
these droughts, a weather and vegetation monitoring newsletter is published monthly by the
Agricultural Research Council of South Africa (ARC) and distributed to farmers, extension
workers, government officials, and others. Although this information is distributed to
stakeholders, it is not sufficient to take action. Farmers and extension workers are requesting
more detailed information that can be applied to individual farmers, such as the right time for

seeding, the right amount and timing of fertilizer application, and measures to secure water

supply.

RESTEC's Business Overview and Development in South Africa

The proposed company, Remote Sensing Technology Center of Japan (RESTEC), promotes the use
of satellite data in various fields such as forestry, disaster, oceanography, and infrastructure
monitoring. The analysis of agro-environmental information by satellite is one of RESTEC's core
technologies. For example, the ASEAN Food Security Information System (AFSIS), which is a

system that provides information on food security and food security in the ASEAN region, has been



using satellite data from RESTEC to estimate rice yields. The information is used to create a rice
crop outlook, which is then provided to interested parties.

RESTEC also supported JICA's capacity-building project on remote sensing in South Africa from
2015 to 2017 including three training sessions on the application of satellite data to the agricultural
sector. Besides, RESTEC also learned about the challenges of agriculture in South Africa through
this training, especially recognizing the severity of the drought, which could be solved by using
RESTEC's technology.

(3) Purpose

The purpose of this study is to verify the tentative business model of the "agricultural support
information service" business targeting maize, the main agricultural crop in South Africa, to fully
prepare for the start of full-scale business, and to formulate a plan to generate development effects

through the business.

(4) Outline of Business Model

The project aims to increase farmers' income and income by selling RESTEC's "Agricultural Support
Information Service" directly to corn farmers or selling the service to donor ministries of agriculture
or international organizations, as well as by enabling end-user and farmers to adopt more resilient
agricultural practices.

The "Agricultural Support Information Service" is expected to provide yield forecast information
such as "how much yield can be expected (several months ahead)" depending on "when to sow" and
"how much fertilizer to apply" to individual corn farmers in the target area. In addition, by providing
seasonal forecasts up to 6 months in advance and a corn health check function using satellite data, it
will be possible to mitigate damage to one's own crops caused by drought and disease in the short

term and to select appropriate crops adapted to climate change in the medium to long term.

This solution and service have three components: data procurement, analytical system development,
and marketing.
1 Procurement:
In addition to satellite and seasonal forecast data, the Agricultural Support Information
Service utilizes a set of models that use this data set as input, and processes and uses the
data obtained from these models.
@ Development:

The "Agricultural Support Information Service" to be provided in this project is an optimal



service provision form that can more effectively realize response farming using weather
information, which has been advocated in dryland agriculture, using the latest science and
technology. It is expected to be provided as a useful and high-value-added solution to South
African farmers who are engaged in dryland agriculture with harsh weather conditions. The
pillar information provided by the "Agricultural Support Information Service" is yield
prediction. Specifically, "when to sow", "how much fertilizer should be applied", and "how
much yield can be expected". It is assumed that the above information will be provided to
the end-user. Regarding the relationship between fertilizer application and yield, the
purpose is not limited to simply maximizing the yield (if the yield is excessive, the price
will collapse, the cost ratio of fertilizer, etc. will increase, and the profitability will
decrease). It is intended to provide information on the "optimal amount of fertilizer to
achieve yield".

In addition, to yield information, it also provides drought alerts inferred from seasonal
forecast data and health check information on crop growth through satellite monitoring.

@ Marketing:

The end-users of the "Agricultural Support Information Service" to be provided in this
project are assumed to be South African corn farmers. South African corn farmers are
categorized into large-scale (commercial) farmers with financial power and small-scale
farmers who are micro-enterprises, so we plan to change the sales destination depending

on the target end-user.

(5) Related SDGs Goals

Goal 2 (Zero Hunger) Target 2.4

By 2030 ensure sustainable food production systems and implement resilient agricultural practices
that increase productivity and production, that help maintain ecosystems, that strengthen capacity for
adaptation to climate change, extreme weather, drought, flooding and other disasters, and that

progressively improve land and soil quality.

Goal 13 (Climate Action) Target 13.1
Strengthen resilience and adaptive capacity to climate related hazards and natural disasters in all

countries.



2. Survey Plan

(1) Overall Survey Schedule
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Figure 1 Overall Survey Schedule

(2) Survey Period

From 24 December 2019 to 31 May 2022 (2 years and 6 months).

(3) Target Area

Free State

-

Figure 2 Target Area (Gauteng and Free State)



(4) Implementation Framework
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(1)
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Verification Results

Survey Topics

Market survey

Investment and business environment survey

Verification of data availability and usability with historical data
Verification of planned service

Promotion

Study of development effects by the project / contributing to the SDGs
Business plan development

Study of possible collaboration with JICA

The results of these activities above are described in chapter 4.

2)

Summary of Survey

Market Potential for the Solution

As a result of market research, field interview surveys, and financial analysis simulations, we
concluded that this business could target two major customer segments, and that there is a
market that could generate revenue from corporate users, particularly large farmer users and
financial institutions. However, from interviews with local agricultural professionals, it was
found that improving the analytical mesh is essential in appealing to value and acquiring

customers for the revenue targets.

»  Segment 1: Customers with high potential for installation even with current macro data

» Segment 2: Customers with potential for future updated solution

Segment 1 includes small-scale farmers and some international organizations such as WFP.
They would not be main targets whom RESETC can get revenue as they expect to obtain the
information free of charge.

Segment 2 has needs for other parameters and finer granularity data in addition to the macro
data that will be provided in the project. This segment has more significance in revenue for this
business, thus it is necessary to analyze data at the granularity that this customer segment

requires.



[I.  Forms of Service Provision

As aresult of the research and study, RESTEC concluded that it would be ideal to integrate the
solution into existing local solutions (such as Geoterra's) in the South African market as one of
the functions when targeting large-scale farmers and corporate users, such as financial
institutions.

Among the solutions that RESTEC surveyed, the analysis function for optimal timing and yield
of sowing based on climate change forecasts is not available in the existing local solution. This
feature could be valuable to farmers and companies. However, since companies that provide
information and data analysis services for farmers already exist in the South African market,
and these companies have acquired and retained a certain number of large-scale farmers as
customers, RESTEC should not approach large farmers on its own, but rather partner with the
same group of companies to integrate their solutions and efficiently acquire users.

In terms of the price for users, given that local companies that customize their services for each
user charge around 15,000 yen per year, the price for RESTEC services, which are not
customized for each farmer, should be set at 10,000 yen per year, which is lower than the same

level of price.

For small-scale farmers, the service should be provided through local farmer support
organizations, especially by embedding the information in an application for small-scale
farmers provided by ARC, or by sending out information regularly via SMS on cell phones.
Based on the assumption that the number of user accesses is expected to be once a week, i.e.,
about 50 times a year, and the price per access is set at 50 yen per day so that the payment

amount does not exceed the monthly fee for a typical mobile application (200-400 yen).

[ll.  Feasibility and effectiveness of the technology

There are two types of forecast accuracy: one is the correctness of the forecasted numbers, and

the other is the spatial resolution or the area over which the forecast information is provided.

To validate the numerical correctness of the forecast result, we used seasonal prediction data
for October-December 2019 to forecast maize yields for two ranges in South Africa and
validated them against provincial harvest statistics. The results are as follows.

»  Site #1: October forecast 74%, December forecast 71%.

»  Site #2: October forecast 67%, December forecast 78%



Regarding spatial resolution, this service provides information for each 100 km x 100 km grid,
and there are two types of information provided within this range: yield forecasts and NDVI
for health checks.

The feedback from South African agricultural professionals on the demo solution showed that
based on a certain correlation in terms of forecast accuracy (correctness of yield forecast),
several agricultural professionals and organizations expressed interest in the service. The results
showed that there was a correlation in terms of forecasting accuracy (correctness of yield
forecast figures), and several farmers and organizations expressed interest in the service,
indicating a certain level of effectiveness. However, there were opinions that the test operation
for one season was not sufficient, and a Grid with a spatial resolution of 100 km was not
sufficient. And as far as interviews were conducted, the information could not be shown to
satisfy the expected customers. These are common challenges to both large-scale and small-

scale farmers, and a further improvement in accuracy is required for commercialization.

IV. Partnership for the Service

In South Africa, it was found that there are already several companies that provide agricultural
support services using digital technology (hereinafter referred to as "existing solution providers
agricultural support service providers") and that they are developing their business for large-
scale farmers.

Based on this point regarding the approach to large-scale farmers, it was decided that RESTEC
would not approach large-scale farmers alone but would take an approach to efficiently acquire
users by integrating its solutions in partnership with this group of companies. As a result of
discussions with the candidate companies regarding the possibility of collaboration in providing
services to large-scale farmers, it was concluded that a partnership during the period of this
study would not be possible because the value appeal to large-scale farmers would not be
achieved unless the data and the granularity and resolution of the analysis were increased. The
next action is to increase the spatial resolution of the solution and the granularity and resolution

of the forecasting accuracy.

Regarding the approach for small-scale farmers, we did not find any examples of agricultural
support services provided by the private sector, but rather by central government agencies such
as the national Department of Agriculture, Forestry and Fisheries (DAFF, hereafter "DAFF"),
ARC, and others. However, public services related to agricultural support from central

government agencies such as the national Department of Agriculture, Forestry and Fisheries
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(DAFF) and ARC, or agricultural bureaus of state governments are generally accessible
agricultural support services. However, even with public services, small-scale farmers are not
yet at a level where they can read and understand published data and materials on their own and
apply them to their farming operations. The Gauteng Provincial Department of Agriculture and
Rural Development (Gauteng) According to the results of interviews with the Gauteng
Department of Agriculture and Rural Development (GDARD), extension officers in each
province provide direct guidance and support to farmers, such as instruction on how to operate
equipment in the field. The agricultural extension workers under DAFF, the central government,
are in charge of managing agricultural activities, while the agricultural extension workers at
ARC, a research institute, are in charge of technical guidance, especially in the introduction of
new agricultural equipment and new technologies such as digital smart agriculture. In particular,
GDARD has established a good relationship with the ARC agricultural extension agents, and
they provide support on a regular basis, about once a month.

In addition, ARC has released an application called R4A (Rain for Africa) in collaboration with
HydroLogic from the Netherlands, which can acquire precipitation forecast data, and is
providing agricultural support services to farmers using this application.

From this point, when targeting small-scale farmers as end-users in this project, we concluded
that in order to have the target farmers use the "agricultural support information service"
correctly and efficiently, it is essential to work closely with agricultural extension workers as
sales partners providing solutions, when considering future business. In order for the target
farmers to use the "agricultural support information service" correctly and efficiently, it was
concluded that it is essential to work closely with agricultural extension workers as a sales
partner providing solutions when considering future business. Due to the COVID-19 outbreak,
we were not able to travel to the field and verify the accuracy of the forecasts in cooperation
with local farmers during this study period, so we were not able to establish a partnership with
ARC and others. In the future, when considering the provision of services to small farmers, it

will be necessary to plan and conduct field verification in cooperation with the ARC.

V. Key Performance Indicator (KPI)

From the activities of this survey, we concluded that RESTEC's solutions are in line with the
"hunger and nutrition", "climate change", and (smallholder) "poverty" goals of the SDGs. As
contributions to these development goals, the study defined (1) yield per unit area and (2)
income per household as the effects that the solutions could affect and baseline data.

As factors influencing (1) and (2) above, as described below, the RESTEC solution is expected

to improve (1) the amount of harvest and loss and (2) the cost of fertilizers and pesticides.
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A)

B)

0)

D)

Increase in yield: Appropriately, timed seeding and fertilizer application can increase yield
per unit area.

Decrease in crop losses: Yield losses will be reduced as a result of properly timed
harvesting.

Decrease in fertilizer costs: Appropriately timed fertilizer application reduces the amount
and frequency of fertilizer use, resulting in lower fertilizer costs.

Decrease in pesticide costs: Appropriately timed pesticide application reduces the amount

and frequency of pesticide use, resulting in lower pesticide costs.

However, as mentioned earlier, due to the COVID-19 pandemic, field surveys and verification

of solutions have not been possible, and detailed statistical data on these issues do not exist, so

specific targets have not yet been set. Given this situation, it was decided that as a next action

to establish specific target development figures, it would be necessary to collect baseline

information through field surveys and verify the effectiveness of solution implementation after

the COVID-19 pandemic is under control.

VI. Action Plan

We have considered and examined the possibility to develop additional business opportunities

that could leverage RESTEC’s technology and satisfy the development effects mentioned as A)
to D) in V above.

1)

2)

Expansion to other crops and other countries:

The service is intended for maize in South Africa, but we also had a discussion with
farmers and relevant organizations about the possibility of expanding the service to other
crops. If yield models for other crops can be developed and verified with the actual yield
data, there is a possibility of expanding the service to varieties other than maize and to
neighboring countries other than South Africa. How much of development effects A) — D)
above could be brough will depend on conditions such as the timing of sowing and whether
the crop is grown by adjusting the amount of fertilizer applied.

Expansion to other countries:

Although the service is targeted at South Africa, we have also received questions about
whether it can be expanded to other countries. Although the model for this service was
built to suit the weather and cultivation conditions in South Africa, the service can be
deployed to other countries as well, as long as the actual yield data is available in those

locations. In terms of development effects, A)-D), the effect will be the same as the original
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service we have studied in South Africa.

3) Providing to international organizations:
International organizations such as FAO, WFP, and NEPAD have shown interest in this
service. Since it was the first face-to-face meeting when we had the initial interviews and
discussion, detailed investigation and study have not yet been conducted. However, the
service may match the request of international organizations that need to understand a
forecast in wider area. However, it will be an initiative that is expected to have indirect
effects rather than directly providing development effects A-D. For example, it does not
prevent the decrease in the amount of loss (B), but may provide effective information for
international organizations to promptly provide assistance in the event of a decrease in

yield.

The action plans for (1) and (2) above are described below. Note that (3) was excluded from
the action plan because it does not directly fulfill development effects A)-D) and could be a
completely different project from this service.

Launch of this service and achieve good results

Narrowing down the scope of target crops (target countries)

Selection of local partners who have knowledge of yield models for the crop

Selection of local partners who can cultivate the target crop and acquiring actual yield data.
Survey and selection of solution distribution partners and existing information platforms

Build a yield model of the target crop (in the target country)

YV V V VYV VYV VYV VY

Verification of forecast results using historical and actual yield data in local, then fine
tuning of the model

» Establishment of sales partnership (conclude agreements with local partners and
organization, especially in terms of intellectual property)

» Finalize a business plan after concluding partnership

(3) Decision on Business Launch

Based on the results of the survey, it was determined that the launch and expansion of this service

would be difficult with the current forecasting accuracy (especially spatial resolution).

(4) Decision Rationale

Goal Indicator Result
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Goal 1: Yield is expected to be | Correlation between the estimated yield by the | Complete
increased by the proposed technology. | proposed technology and the actual yield per area.
Goal 2: Effect of yield estimation by | The number of organizations or farmers who | Incomplete
the  proposed  technology  is | understand the proposed technology and have
understood properly. willingness  to  purchase  the  service
(Questionnaires/hearing will be conducted).
Goal 3: Business model by using the | The number of Joint venture agreement or reseller | Incomplete
proposed technology is established in | contracts with the organizations in South Africa.
South Africa.
(5) Business Model
Legend : [Japan i?rt:.t:g
Data Analysis > Service Development > Sales/Marketing > User
Forecast data
provider ‘@7
RESTEC
JAMSTEC
(Seasonal . . - 5
forecast) Data integration and RESTEC OEE":: =
ice devel t Marketing function in . 2
s[(:rwc: Cielopmen South Africa Prgx'adlss?:ta Financial
. rought Institutions
Tottori SN H EEEEENNEN r
University Lm]_g_' institggigﬁl; etc
(Yield Forecast) I r < o
eld based o !
sowing date/fertj ion
University of Sales:
Tokyo Data integration l
(Soil moisture) Provide data analysis support 1
Soluti rti
(through API, which SO PATEE FarLrlr;eerrsend
potentially include original UI)
For commercial farmers : e ——
Local solution providers ———
(e.g. GeoTerra) " Provide |
Actual data provider service
For small-scale farmers ; Small-scale
Farmers, public institutes Extension officers - e
(Ministry. ARC. province) (e.g. ARC, provinces) Provide
service
Figure 4 Business Model
(6) Remaining Issues and Next Actions
Table 1 Remaining issues and next actions
Remaining Issues Expected Actions Expected
Timeline
Accuracy of | Improvement in the spatial | Improvement in JAMSTEC's After
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forecast/data | resolution climate prediction model to lowering the
analysis extract seasonal forecast infectious
information disease risk
level
Improvement in the Collection of information through | Same as
correctness of the forecasted | field surveys, tuning of the model, | above
numbers and verification of its
effectiveness through
implementation
Collaboration with existing | Coordination regarding After the
apps that can integrate this | application integration (including | improvement
service handling of intellectual property, | in forecasting
etc.) accuracy
Service Alliance with candidate Discuss with potential partner Same as
model partner institutions organizations after improving the | above
(Including MOU) forecasting accuracy.
Establish a cooperative - (Included above) Same as
relationship with local above
extension officers (ARC)

(7) Business Launch Plan

The remaining issues described above should be resolved before launching the business. In order to

improve the spatial resolution which is the main issue, improvement in JAMSTEC's climate

prediction model to extract seasonal forecast information will be necessary. This challenge contains

research and development factors which needs the fund from the framework such as SATREPS. The

expected schedule to apply to SATREPS and launch the business is described in Figure 5.
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FY2022 FY2023 FY2024 FY2025 FY2026

To improve Accuracy (Spatial > > >
Resolution) Coordination Review  ProjectImplementation |
i Sharinginterim results
To improve Accuracy (Estimation . v .
Ratio) Information gathering & . Verification with enhanced
coordinationin Japan resolutionin SA

Collaboration with Existing Apps —
Coordination

Partnership with Organizations
in South Africa Coordination

Development of Cooperative :
Relations with Extension Officers Coordination

Figure 5 Schedule to Business Launch

16



Activities in Detail

Market survey

1-1 Research on market needs, size, characteristics, and competitors:

1-2

Through the literature review and interview survey, the existence of two major customer
segments for "Agricultural Support Information Services” was confirmed.

The existence of companies that provide agricultural support services using remote sensing
technology, mainly for large-scale farmers, and the potential for climate change prediction
technology to be a differentiating factor, were confirmed.

The size of the market was estimated in two patterns: (1) dissemination to farmers through
public institutions such as governments, and (2) dissemination to financial institutions
(banks and insurance companies) that are involved in the agricultural sector. The market
size of (1) is estimated to be 440 million South African Rand in total, and (2) 5.5 billion
South African Rand at present.

The market size was identified through a literature review, and it was confirmed that there
is currently a market for IT solutions using remote sensing technology in the agricultural

and financial sectors, which were identified as the target business sectors.

Availability of IT infrastructure: Confirmation of the availability of IT infrastructure such
as satellite data, and the availability of ARC extension staff who can train potential end-
users such as smallholder farmers who have not received sufficient training.

Conducted a literature review and interview survey on the status of electricity and
telecommunications infrastructure, which were considered relevant to the development of
the business model for this project.

ARC is providing support to small-scale farmers using smartphone apps, etc., and simple
data transfer is possible.

It was confirmed that the minimum necessary infrastructure environment exists, as the
possibility of electricity supply stabilization is increasing due to the participation of private
companies, and cellular phone and telecommunication infrastructure is spreading to rural
areas.

The survey also confirmed that water infrastructure is a growing need for agricultural
solutions that can respond to climate change, as the effects of flood damage are occurring

and becoming problematic in the agricultural sector as well.

17



(2) Investment and business environment survey

2-1 Research on general laws and regulations related to the implementation of business in the

local market:

Conducted a literature review and interview survey on the domestic market surrounding
this project regarding the political and economic situation, legal system, and regulations.
It was confirmed that, in South Africa, President Ramaphosa's leadership is focusing on the
development of the agricultural sector, despite the country's many problems related to
agriculture, such as the dual economy, high unemployment, increasing demand for food,
and trade risks in agricultural products.

Based on the above, this solution, which contributes to increasing farmers' productivity, is

also in line with the policy intentions of the South African government.

2-2 Information on investment-related laws and regulations:

Conducted a literature review and interview survey on investment-related laws, permits,
preferential measures, and investment costs in the domestic market surrounding this project.
At this point, there are no investment-related laws, regulations, or licenses related to the
business model and services envisioned at this time.

The Master Plan for the agricultural sector, which is being discussed and finalized by the
South African government as of 2022, was researched and the policy and priority
investment areas for the agricultural sector was also verified confirming that there are no

obstacles to the implementation of this project.

2-3 Industrial/environmental regulations related to the project:

Conducted literature review and interview survey on industrial and environmental
regulations in the domestic market surrounding this project
Confirmed that there are no regulations that would be an obstacle to the development of the

business model and service content envisioned at this time

(3) Verification of data availability and usability with historical data

3-1 Research and obtain data: obtain specifications and terms of use for data on seasonal

forecasts, soil moisture, and yield for use in historical data validation
Climate projection data from 2009 to 2019 were obtained for the two grids covering

Gauteng
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3-2 Validate information predicted by yield models using historical yield data:

Using the data from 3-1 above and the yield prediction model, corn yields were predicted
and compared with actual measurements for verification.

Although the forecast results were generally correct, there were some years when
discrepancies occurred, and the issues with the current analytical model and actions needed

to improve it are summarized.

(4) Verification of planned service

4-1 Develop plans to analyze and validate model:

Statistical information (actual measurements) for 2020 was obtained to perform the analysis.
Forecast data as of October, November, and December 2019 were obtained as data for

month-by-month seasonal forecasts starting in 2019.

4-2 Implement forecasts and health check:

Seasonal forecast data for October, November, and December 2019 were used to predict
corn yields and validated against actual measurements.

NDVI from the Climate Change Observation Satellite "Shikisai" (GCOM-C) was extracted
and graphed with 7-day averages to demonstrate the health check model.

4-3 Clarify service model:

Based on local information, a draft version was created in Japanese on how to effectively
present information in South Africa.
Created a screen for demonstration using the actual predicted results to define the

granularity of information when displaying and providing the analysis results to the user.

4-4 Validate hypothesis and finalize service model:

Online interviews were conducted with agricultural stakeholders and potential partner
organizations to confirm that the services RESTEC is considering would be useful to South
African agriculture.

The user interface for the demo screen was updated to reflect the feedback on providing
information in a form that integrates with web services and other services already provided
by other organizations, and to reflect the opinion that intuitive and simple expressions that
are easy to understand even for farmers with low digital and data literacy are preferable.
On the other hand, after confirming the point that only analysis and data more detailed than

the current mesh can lead to user acquisition, especially for large farmers, the activities
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(5) Promotion

5-1 Research and strategy development related to marketing and sales:

Listed competitors and conducted research on specific service offerings

Interviews with farmers, donor agencies, and farmer support organizations confirmed the

specific needs of farmers and the need to identify existing solution providers for large

farmers and for local farmer support organizations (ABSA, SAGRA, etc.) to be partners in

providing solutions for small farmers.

5-2 Coordination with local organizations:

Soundings with local organizations revealed that agricultural banks and farmer support

organizations are more effective sales partners than existing agricultural support service

providers, which was one of the hypotheses initially considered.

On the other hand, it became clear that it is necessary to clarify and agree on specific

incentives (how much profit opportunity the partner company will receive) when forming
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alliances with farmers and partner organizations in order to develop farmers.
For future consideration, the next action was to discuss the possibility of partnership
through specific discussions with each company, based on the assumption that the accuracy

of the solution has been improved.

5-3 Promotion to farmers’ organization or relevant organizations:

Since the COVID-19 epidemic has prevented travel to the region, and there was a
significant risk that the local exhibition itself would not be held, the focus shifted to
acquiring farmers through farmer support organizations, etc., instead of conducting
promotional activities at the exhibition and conducting online demos and feedback sessions

for these organizations

5-4 Analyze possibility to collaborate with ARC:

Various applications provided by ARC were surveyed to identify potential collaborations

and their current functionality.

T-Mobile NL 109 “ @0 .0 35% 8 10:32
¥ Maize Production Calendar
AgriCloud Dashboard
Your score is now: 6 My Weather
Updated: 2018-05-07 12.15.11
Wed Thu Fri Sat Sun
P ™ 0. C Y

16°/30° 14°/32° 15°/32° 17°/32° 18°/34°
ADVISORIES NOVEMBER

+ Planting depth should be 3 to 5 cm,

depending on the soil type and planting
date.

+ Plant when the soil temperatures of 16 to
18°C.

WEATHER OBSERVATIONS

- Frost-free period of 120 to 140 days is
required to prevent damage.

+ Planting should be scheduled such

that the most heat and water sensitive
growth stage of maize (i.e. the flowerin
stage) does not coincide with midsummer
droughts.

+ Planting should be shallower in heavier Banana

Language

soils than in sandy soils.
* Row widths should vary from 0,91 m

\\ % 1021 or 2,3 depending on mechanical ATEooRARGS T
‘ equipment available.

+ A stand on the particular of the area it
e v =
L _y <=
f ] *

-3 ]

should also correspond with the target
yield.

ARC [ ] l NR + Plant in moist soils.
Seprompst

Exellence in Agricultural Research and Development

Dashboard  Training Experts Profile Manuals

The current functionality does not cover the information analyzed and presented in the
RESTEC solution, confirming the possibility of integrating the data analysis results and its

Ul into the current application to provide the service.

5-5 Demo session with potential customers/users:

Through Agbiz (Alliance of Commercial Farmers), which we had discussed during our
previous trip, we identified ABSA (Agricultural Bank) as a company/organization with
potential business interests among its member companies. Meetings were set up and
conducted with AGBIZ and ABSA.
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Accenture South Africa also conducted meetings with SAGRA, a farmer support
organization, through the Accenture South Africa office to explain the solution concept to
individual entrepreneurs who support farmers.

Feedback received during each presentation was that the value of the solution was
recognized and interest was generated, but that challenges needed to be overcome for actual
implementation.

In particular, the spatial resolution (mesh size) of the solution, the way of providing

information and Ul need to be improved.

(6) Study of development effects by the project / contributing to the SDGs

6-1 Research on economic trends and support policies:

A literature review and interview survey revealed that there is a growing need for
technologies and services that contribute to resilient agricultural practices in the country
due to food security risks (e.g., hunger) and the recent increase in the impact of climate
change and disasters, particularly drought.

It is concluded that providing solutions to large farmers, who are particularly important for
generating income, is in line with the "hunger and nutrition" and "climate change" targets

of the SDGs, while providing solutions to small farmers is in line with the "poverty" target.

6-2 Identify indicators and scenarios on development effect:

Created scenario and logic models to generate development effects as well as researched

relevant economic and social trend data.

6-3 Identify potential international organization partners:

During a trip to the South Africa in January 2020, we explained the project and its services
to FAO, WFP, and NEPAD, and obtained their interest in the project.
Evaluated the potential for collaboration after researching past projects and initiatives in

the region by relevant international organizations.

6-4 Collect and analyze baseline data:

Collected and organized local statistical data related to the development effectiveness
indicators established in 6-2. In particular, (1) yield per unit area and (2) income per
household were defined as matters that the solution could affect and were baseline data.

Factors affecting (1) and (2) above were assumed to be yield and loss for (1) and fertilizer

and pesticide costs for (2).
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6-5 Verification of development effects:

Defined the concept of calculating the expected development impact based on the number
of farmers that could be reached with this solution.

Since there is no literature data on the measurement of factors that affect the development
effect of the solution, we concluded that it is necessary to brush up the solution in the future
and conduct a comparison and demonstration before and after the introduction of the

solution in cooperation with local farmers.

(7) Business plan development

7-1 Value Chain Analysis:

Listed stakeholders for procurement, development, and sales and marketing

Based on the needs and assumed forms of collaboration of each stakeholder, the method of
obtaining the data and other information that will serve as the basis for providing this
service, the conditions of use, and costs were clarified and used as input for the financial

analysis, which was completed.

7-2 Service delivery system (business model) analysis:

Developed business model hypotheses and drafted operating cost and revenue allocation

assumptions, which were used as inputs for financial analysis

7-3 Sales plan:

Sales plan (scenario model) goals were set and reflected in the report.
Since it is expected that it will take time for small-scale farmers to become widespread
users and to acquire sales due to digital literacy issues, we also set a target that the majority

of sales will come from large-scale farmers and financial institution users.

7-4 Staffing and human resource development plans:

Developed a local personnel plan necessary to realize the sales plan
We concluded that RESTEC would need to establish a local personnel structure to acquire
local partners and users for full-scale deployment , and defined the necessary human

resource requirements..

7-5 Fundraising plan:

Researched financial institutions with loan products that could be used when external
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financing is deemed necessary.

7-6 Project Risk Study:

Identified risk factors that should be specifically addressed as business risks and prepared

and summarized possible countermeasures against the risk factors.

7-7 Financial Analysis:

Conducted and compiled income/expense plan, business cash flow, and profitability
analysis.
In the current simulation, we concluded that sales would exceed the single-year break-even

point in the fourth year and that cumulative cash flow would be positive in the seventh year.

7-8 Establish a schedule for project implementation:

A Milestone schedule for actual operation of the project, especially in terms of staffing was

developed..

(8) Study of possible collaboration with JICA

8-1 Study of the need for cooperative projects:

Obtained information from the JICA South Africa office on projects currently being
implemented in South Africa.

We discussed the affinity with the above projects and the ripple effects of collaboration,
and again discussed the necessity of collaborative projects with the JICA South Africa

Office and concluded that there are no projects that could be linked at this time.

8-2 Study of project schemes (financial cooperation, technical cooperation, Japan Overseas

Cooperation Volunteers, etc.):
Inquiries to the South African office confirmed that there are no specific projects that could

be planned at this time that could be specifically linked to the project.

8-3 Review of specific collaborative projects of JICA:

Concluded that no specific project collaboration is planned at this time because the farmer
segment targeted for support by JICA under the SHEP and other schemes is different from
the segment targeted by RESTEC, and the dispatch of experts from JICA to South Africa

is yet to be determined.

24



8-4 Identify implementation schedule for cooperation with JICA:

- We confirmed with the South Africa office that the farmers currently targeted for JICA
support are small horticultural farmers, which is different from the maize farmers targeted
by RESTEC, and that the dispatch of experts from JICA to South Africa has not yet been
decided.

8-5 Analysis of collaboration effect:
—  Although there are no immediate projects to collaborate, we concluded that there could be
collaboration with JICA South Africa Office or technical cooperation consultants when

they conduct projects targeting maize farmers in the future.
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ATTACHEMENT: OUTLINE OF THE SURVEY

Feasibility Survey for SDGs Business on Dissemination of Agricultural

mprove Agricultural Productivity by Using Satellite-

) Information Services to |

9
jica

Based Data in South Africa

Remote Sensing Technology Center of Jlapan (Minato-ku, Tokyo)

13 o

4

p
Development Issues Concerning the
Agricultural Sector

* Increasing income inequality in urban & rural areas
+ Drought reduces crop yield

+ High vulnerability to weather change

* Lack of information on proper cultivation practices

‘o

N
Products/Technologies of the Company

» Dissemination of crop yield estimation information
by combining satellite observations and seasonal
predictions by climate prediction models.

» Providing farming support and information on
optimal sowing time and fertilizer amount based on
the crop yield estimation information.

.

Survey Outline

* Survey Period : December, 2019 — May, 2022

+ Country/Area: Republic of South Africa, Gauteng state and Free state

+ Survey Overview: Information on yield estimation; optimal sowing times
and fertilizer amount; drought risks; and crop growth; will be provided |
for agricultural organizations and farmers on a trial basis, targeting
maize, a major crop in South Africa. Then, the usefulness of the
information and the best way to provide it will be reviewed.

[

-
How to Approach to the Development Issues

- Targeting maize farmers - start in the states where the
verification took place, and then expand nationwide.

« The services will be delivered to the Ministry of
Agriculture and small farmers will receive the
information free of charge through the Ministry.

- For large-scale farmers, the service content will be
differentiated, such as making predictions for individual
farmers.

-
Expected Impact in the Country

* Damage to crop due to drought will be reduced
and yields per unit area will be higher than
average (yields and income will be stabilized at
higher levels).

* A mechanism will be established in South Africa
to mitigate the adverse effects of drought and
other climate-related disasters.

J/

S

As of May, 2022
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