CHAPTER 8

ECONOMIC ANALYSIS OF
‘SAWAH’ ECO-TECHNOLOGY
AND PROPOSED ROUTE FOR A
RICE REVOLUTION IN AFRICA



Proposed road map to realize Africa Rice Green Revolution through the
“Sawah” Eco-technology (site specific farmers’ personal irrigated “sawah”

development by farmers’self-support efforts)

(1) 1994-2002 :

(2) 2003-2007:

(10 sites, 6ha of “sawah’): JICA/CRI & MEXT assisted ‘Sawah’
Project: West African wide survey on traditional rice farming
and basic research on Site Specific ‘Sawah’ development by

farmers’ self support efforts at Bida in Nigeria and Kumasi in
Ghana

(20 sites, 30ha, benchmark watershed): MEXT assisted basic
research: Basic Action Research to develop Site Specific
Personal Irrigated ‘Sawah” development by farmers at Bida in
Nigeria and Kumasi area in Ghana

(3) 2007-2011:( >100 sites, > 200ha, ‘Sawah’ Eco-technology): MEXT assisted

(4) 2012-2016:

(5) 2017-2026:

specially promoted research: Kinki Univ./NCAM/Fadama
I11/SRI/CRI,JIRCAS,and SMART-IV:“Sawah” eco-
technology establishment and to prepare large scale action
research on ‘Sawah’ eco-technology dissemination in Nigeria,
Ghana, Togo and Benin

(> 500 sites, > 5000ha of ‘sawah’ in Nigeria and Ghana
respectively): ‘Sawah’ eco-technology and Marketable Rice
Farming(SERIF) project proposal under JICA Yen /World
bankloan: NCAM/Fadama/Kinki & Shimane Univ. in
Nigeria, SRI/CRI/MOFA in Ghana, JIRCAS, SMART-IV and
JICA-CARD; To start national and West Africa as well as SSA
wide dissemination of ‘Sawah’ eco-technology

(>100,000ha of ‘Sawah’”): Establishment of Institutional
organizations for Africa wide dissemination and endogenous
‘Sawah’ Eco-technology development

(6) 2027-2036: ( > million ha of ‘Sawah’): African wide spontaneous and rapid

‘sawah’ expansion and the Realization of African Rice Green
Revolution: Realization of Africa’s Rice Potential and

Rice exportation to Asia and other part of the world ( a reverse
of the current situation.

152



*SOLIJUNOD URISY Ul SIOULIE) 0] 00SE$-00S [$ 918 IoAdmoy ‘soorid Sulf[os “(sonjea 6002)
SOL10SS900® pue Ajfenb pueiq oy) uo Furpuadop BOLIIY ISOM UT 0006-000€$ S1S02 I9[[1-19Mm0d 2U0 {00S $SN Y1om st Apped uo) | Furunssy L

109JJ0
wWNIPaA A[pUOLI [BJUSUIUOIIAUL WNIPAJA yStH [BIUOUWIUOIIAUS ISIOAPY
HOOII Aseq HOIIIA HOIII JUSWOTBUBIA
(yuowoSeuewr (quowdoroaap
pue juowrdo[oAdp Ul pasn I[N Ul S10j0BIU0D Aq pasn
wWNIpaN -1omod [[ews pue paseq-1owe)) ySiH | wnipow — Mmoo | Arouryoewr AAeoy) Mo | Juowdo[oAdp djqeureisng
I9jsuen Aseqg oI oI I9jsuel} A30[ouyoa],
A3o10ouyo9) oN
weidoid (1.fO)
- Sururen qo[-ay)-uo pue UO}EISUOWIAP
QAISUQIUL SPAAU 4I0YS 0} WNIPIN [ HIOYS — WNIPIN ‘guo A3o1ouyo9) jo uonerdepy
Jounre,J JouwLIe,J JUSUIUIDAOD) JUSUWIUIOAOD) diysioumo jooforg
YSTH YsSTH YSTH—WNIpa] MO uonedoned rowwre
(ey/§ SN) Arouryorw
00€ —00C 009 — 00¥% 008 — 009 008 — 009 Surpnjout 500 Furuuny
1 9-v 9t 9—v (eup) PIIA
0001— 00¢S 000€ — 000C 000€ — 000C 000€ — 000¢C 1(ey/§ SN) 9NUSALI SSOID
(ey/$
- 3 A
09 - 0€ (000£-000¢ 03t s12a4 01) 0000€ — 00001 0000€ — 00001 SN) 3500 JuawdofaAd(y

000€ - 0001

woISAS [euonipes],

A3o10uyo91-004 ,yemes,

juowdo[oaop
S[eos-[rews

juowdojoaop
oreos-o3I1e]

AIAno Y/

‘elasIN pue eueyo Jo sAajjen puejul ul walsAs UoiIeAI}ND BJ11 [euOl}IpeS) pue ‘sjuawidolanap paseq-yao d|eds-jjews pue -adie| yum
(ASojouyda) ,yemes,) Suiwae) 2211 paseq yemes, pue juawdolaAap walsAs yemes, palediil [euossad diy10ads-a1is s1awey Jo uostiedwo)

Lo1qeL

153



“Juowdo[aAdP JO 1509 JO 940G SISLIAWOD Yorym
‘19]113-1omod uo peo] Aaeay swire[d juswdojosdp yemes, [eniur ‘sued areds 9,0z ‘Uone1da1dop 9,07 QI 182A-/—¢ 10 000S$ 1500 Io[[-1omod §
‘syred axeds o407 ‘voneroardop 9,61 ‘91 s1edk £ :ouryoew Suidwng i
'G €S 1500 Aep-yIom | L

0s 0081-0SST | 0S0CT-008C 00L1-05¥C 0091-05€T o.MwMN 380D
(ey/0s7$)sowrey Surpea] ‘(y/00S$) 109150 uoIsualxy ¢ (By/0001$) 109uI3ua/s1snualog (ey/$) Sururen qof 9y U0 I0J 1S0O [QUUOSIdJ
VN VN 00S VN VN VN £/ed ¢ ad uonannsuod puod
WX wOgxuw(go500r1s$
VN VN VN 001 00¢ VN /T [0u05 poo[g
Tod wr g X wrg X wr (0G| 10§ 00L$
VN VN VN 0ST VN VN /e MmN
Jod w ¢ X W G X W (7 10] 00t$
VN 001 00T 00t 0s 001 ey 1od w 00 105 0001$ [eue)
VN 009 009 009 008 00L > Mﬁ% m § 1500 19 [1OMOg
VN 0St 001 VN 01 VN freakrey ¢ 1500 Jurdwing
VN 0S¢ 0S¢T 0S¢ 00T 00€ vonesado Butfara]
Tofniomod skep 1Z-41 ‘Sutppnd ‘moid
0S 0S1 0S1 0S1 0S1 00T Lskep-y10m 05-0€ Surpung ‘Sutieal)
(ey 12d ‘ATuo 1894 )511)) SANIATOR JUSWIAO[OAIP YBMES Y
d T | Geradors | (541 adors (%1 adoys) (%S0 | (o, -1 od & d
° o_mk”HMoEV ueowWw) ueowWw) paseq odols ueour) AM. m.m ﬁ-MnMM ) ° A%MM:@ o oMﬂMﬂMMm ° Aanoy
. a.a,o N paseq-dwing | paseq-puod -oyip weong | oyy-urerdpoory | POTAEHES HISHIAIR STOSR0D

‘(600 ‘e11a8IN pue eueyn) Sujwaey 851 pue Juswdojansp Yyemes, MaN 40 ($ SN) dwodu| pueiso) ¢ 2[qe],




“TedA 18113 Y ul s1ouwrej Aq juowdo]oAdp  yemes, 93eInooud o) uonezipisqns [erodds oq 03 pesu Aew 219y yuawrdooadp pajeSLL paseq
-VAdO Jo %01 mogqe s1s00 yorym quowrdoosdp wolshs  yemes,, pjesuur [euosidd 1s09-mof os[qeurelsns soAld yoeoidde  yemes, ysnoyyy
Sur1qqIp 1o /pue SUIMOS JOAIIP,
‘G"€-G" 1§ $1800 Aep-yj1om [ |

0cy 01¢ 0v- 01¢ [018% 01¢ awoout 19N
0SL 00S¢ 057z 05T 05T 000T Apped 30 3/005$ awooul SSo0ID
Sl 0s Sy St St (184 ’YN G PIOIX
0z¢ 062T 067T 0661 0v81 06L1 Teak 1SI1 9y} UL 1S00 [B10],
Sururen
0.2 065 06¥ 06% 06% 06t 10§ 3do0X? 1500 FuruIey AL Paseq-, Jemes,,
0T 0S 0S 0S 0S 0S LsAep-yIom G| SurysaIy L,
Sunsoareyq
0L 08 08 08 08 08 SKep-310Mm (0€-0T SuLress-pag
VN 0zl 0zl 0zl 0zl 0zl sKep-3y10m ¢ Surzinio
0s 0s 0s 0S 0s 0S sKep-yIom /-g OPIoIGIH
[01U0D PIIM
VN 0S 0S 0S 0S 0S sKep-y1om G| Sunuerdsueiy,
VN 0S1 0 0 0 0 4sKep-sy1om 050 JUSWSFEUBW JOYEA
x0€1 06 06 06 06 06 3306-09 ‘Aep-310M ¢ paas ‘KrosmN

(ey 1od ‘ATuo 1894 3S11J) 3500 JUIULIR] 9OLI POseq- Jemes,, ‘g

(%1 adots) (%[ adoys) (%1 adoys) (%s (%1
(9% odois) paseq poseq  paseq-odAp  odofs ueour) adoys) Anpiqeanp 1o doueurioyrod
YeMES-UON dung puod Jueang  oyi-urejdpooly  paseq-Sundg ‘SIUOWIOLS SUIOOUT/)S0)) Kanoy

panunuod (600¢ ‘eMasIN pue eueyn) Suiwe) 31 pue Juawdolansp yemes, mau jo (¢ SN) swoduj pueiso)  PINUIIUO0D ¢ 3[ge ],




's00foxd woneSIn paseq-y QO 9[AIS-p[o ULy} S[qeUTE)ISNS AIOW 9q [[IM SUTULIE] 9011 paseq- Jemes, Yuatudo[oAdp qemes, JNOLJIp ur
IedA 1811y oY) SuLnp paurel) [[om olom sIourej 9ourg ‘wejqord Jofew € oq J0U [[Im SuruLey 9011 10§ 3500 I9[[I-1omod ‘padojoasp yemes, aouQ
sure1d aAn13dwos josrew Ajenb ySiy 103 pue (Surmouurm + Surysaiy) + SUNSIAIRH = 19)SOAIRH) ()] § SABS URD OM J[(R[IBAR IOISIAIRY JI 4
9yel Paos Joy31y = JurqqIp 10 /pue SuLMOS JOAIIP,
J1ey uey SS9 ST ABp SUIYSAIY)  ‘YemeS -UON JO 9SBI U] "G'¢-G [ § S1S09 Aep-3jI1om | L

09% 00L1T 0051 0sST1 00sT 0s€cl Awoour JON.
0SL 00ST 0§TT 0§TT 0S¢T 0002 Apped 1/005$ Swoour ssoID
ST 0's Sy Sy Sy (184 BIAC - PIOIA
0S¢ 008 0SL 00L 0SL 059 1800 SuluLIe] 90LI PIseq-yemes
0z 0s 0s 0s 0S 0s dskep-y10m 07 - ST surysary,
VN 001 001 001 001 001 SABP-)IOM G - ¢ I0)SOATCH 4
oy 09 09 09 09 09 sAep-310M (¢ - (0T SunsoAre
0S 0s 0s 0s 0S 0s sKep-310M OF - 0¢ Burreos-pag
VN 0zl 0zl 0zl 0zl 0zl skep-yiom ¢ suizinasg
_ - oploIqIoH
0$ Se 0$ 0S 0$ 0S sKep-3y10M /-G Surpoop
CKED-SLOM K19s1nu ‘paag
*0€1 001 001 001 001 001 P-3I0M G ‘Sunuejdsuer],
(Aep-y10M/€$) juswoFeuewr
VN Se 0$ 0S 0$ 0S SKep-y1oM 06— 07 1M
UOIONIISUOD MU JO 9 Apeue
VN 0¢ 06 0L 0L 0¢ nony JO %SI “doueUAUIEI
189K /—G OJI] “IedK /ey (] Surpppng ‘moid
VN o€l 0S1 0S1 0ST 0SI soqmamod 10d sep o o[[-10M0g
VN 002 0€ VN 0S VN (Aep/S1$) sKepo1-C dumng
(ey 10d ‘10K JUONbOSQNS) 1500 FurwIe) 9911 PAseq- Yemes, D
(%s
(o 2dors) paseq paseq AAp adoys ueow) paseq Aniqeanp 1o oouewojrod Lm0y
, qemes, -UON. -dung -puog weong -Sundg ‘SJUQUIAL SUIOJUI/SO)) o

axi-ure[dpoor.f

panuiuod (600¢ ‘eM4aSIN pue eueyo) Sulliiey 9311 pue JusWdolansp Yemes, mau Jo (§ SN) Swodu| pueiso) ¢ dIqel.




0LEL 0€9 - 5

0LEL 0€9 - L4

0LEL 0€9 - €

0LEL 0€9 - (4

0LEL 06t 00¢l I

012 180D 1800 BU:2) §

1d1oooy Sunerddo ‘dojerag %ST @ AN
069¢ 0cey 056¢C 0851 01¢ MO} ysed dApe[nuny)
0LEL 0LEL 0LEL 0LEL 01¢ MO[J Ysed PN
0€9 0€9 0€9 0€9 06L1 [ejoL,
- - - - - (-daq) 3509 yuowrddedoy
0€9 0€9 0€9 0€9 06t uone.rado jo 350D
- - - - 00€1 judwrdofaaap jo 3s0)
uopeddde spuny
000T 000T 000T 000T 000¢ 1ejoL,
000T 000T 000T 000T 000¢ INUIAIY
G IBOX b IBOX € JBOX 7 IBOX I Teax Sw)|
Mopj yse) pajdloag
0LET 0LEL 0LEL 0LEL 01¢C (g-v) ssopayoxd ssoxn
0€9 0€9 0€9 0€9 06L1 uondnpo.d §o 3509 [e)o],
0€9 0€9 0€9 0€9 06t uoyerddo
- - - - 00€1 judwdopaaaq
uondINPoIJ Jo 3s0) Yy
000T 000T 000T 000T 000T uo) 1ad 00s$ SN @ eup ¢
PNUAAYY 'V
S JBIx p 183X € 18X 7 18dx I 183X SWwA)

(‘papnpour 3ou st 3503 23uemolly Suiuresy :aN) “Sulwiie) 921y 104 ASojouydal-003 yemes, uo ($ sn) sishjeuy jepueuy ¥ o[qe T,




Summary data on past various irrigation projects in Sub-Saharan Africa
funded by ODA through JICA and possibility of a dramatic reform
under ‘Sawah’ Eco-technology

1. Lower Anambra, Nigeria: Total 22 billion Yen,= US $100million, 17
billion was Yen loan. Huge pump irrigation of 3850ha developed by
Japanese companies, full mechanization during 1981-1989. JICA
grant for technical cooperation,1989-1993. High development cost of
$30,000/ha, Malfunction of both irrigation & mechanization since
1993. Both management and endogenous development are difficult

2. Mwea, Kenya: 3000ha of new irrigation and 5860ha of rehabilitation
during 2011-2016, 14 billion Yenloan, including planning
consultancy cost of 0.7billion Yen in 1993-1996. Technical cooperation
in 1989-1998 with 4billion Yen grant for rehabilitation of 5860ha. High
development cost of over $20,000/ha and management. Difficult
endogenous development.

3. JICA/MOoFA Sustainable Development of Rain-fed Lowland Rice
Production Project. Results so far only seem encouraging
with yields of over 5t ha™ recorded because it is on a micro-scale
where demonstration sites are only micro-plots (0.1ha) with high cost.
Net returns will therefore be very low and its economic impact
negligible. Scaling up using ‘sawah’ eco-technology and effective
collaboration in technology transfer is necessary to achieve the
desired results

The target is the improvement of ODA projects by the application of ‘Sawah’
Technology (reduced cost and increased efficiency)

4. Proposal JICA 1billion Yen = $15million, loan for 5000 ha of
irrigation development within 5 years by ‘Sawah’ Eco-technology:
100-500 core sites, each 50-10ha ‘sawah’ development. Total 5,000ha,
20,000 ton of annual paddy production which is equivalent to US $10
million/year, within 5 years. 700 sets of power tillers at a cost of US
$ 3million, 170 sets of small harvesters at a cost of US $ 2 million,
Developmentlogistics atacostof $2.5million, farmers training at a
costof US$ 2.5 million, Youth training ata cost of US $2.5 million,
Vehicles and transportata cost of US$ 1.5 million and Project
management & consultancy atacostof US$1million.
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Development cost is less than $3000/ha. Since the core sites attract 3-
5 new sites, then new sites will be expand to 1500- 2500 sites. Thus
endogenous development will expand at an accelerated rate.

Over 100,000ha of ‘Sawah” development will take place from 2017-
2026 through Africa wide dissemination.

Millions of ha of ‘Sawah’ development will then occur from 2027-

2050 under the African wide rapid expansion and program and
Realization of African Rice Green Revolution
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