
Five-Year Project lmplementation Plan lor 2009-2014

Name of proiect:
Sawah, Market Access and Rice Technologies for lnland Valleys
(SMART.IV)

Proiect Period:
October 2009-September 2014 (five years)

Proiect Budget (Expected)
Approximately three hundred million (300,000,000) Japanese Yen in annual
installation of sixty million (60,000,000) Japanese Yen.

Backdrounds and itv of the Proiect:
The current global rice crisis demands immediate action to reduce Africa's
reliance on Asian produced imports. lnland Valley Consortium (lVC)1 of Africa
Rice Center (AfricaRice; formerly WARDA) has recognized a promising and
largely unexploited land resource of 200 million ha of inland valleys (also
referred to as bas-fonds, wetlands, dambos, swamps, fadamas, y/eis, etc.) in
Sub-Saharan Africa. ln particular, inland valley bottoms have considerable
potential for sustainable land use intensification and/or expansion, especially
of rice based cropping systems2. IVC has targeted on the development of a
decision support system for policy-makers to sustainably utilize inland valleys
and on multidisciplinary research approaches to verify the success and failure
of different inland-valley development schemes".

The pre-condition for enhanced rice productivity in inland valley bottoms is
improved water control. The Asian Sawah system a offers a low cost
opportunity for rice intensification due to improved water control and soil
fertility management. Because of limitations related to hydrology, topography
and soil fertility, only about 10% of the 200 mill,on ha of inland valleys are
potentially suitable for sustainable Sawah system development (SSD)5 in sub-
Saharan Africa. Annual potential production of 20 million ha of Sawah
systems is at least 40 million tons of milled rice, i.e. 8 times the present
annual imports of milled rice in SSA. The diversity and complexity of African
inland valleys differs from that of Asian lowlands 6 ; Sawah system
development and management technologies need to be adapted to African
local settings and require access to small-scale land preparation equipment,
such as hydropower tillers.

The Sawah system was tested and improved between 1997 and 2OO7 in
the Ashanti region in Ghana and the Bida region in Nigeria. From this
experience valuable insights were obtained with respect to options related to
soil fertility management, water control and rice technologies and the
importance of land tenure and gender/. To upscale this experience beyond
the key sites and to other countries in SSA, there is a need to conduct a
multidisciplinary action research to examine suitability and adaptability of the
Sawah system and at the same time to train extension workers and rice
farmers using a participatory learning and action-research (PLAR) approachs
so as to facilitate farmer-led SSD in inland valleys in SSA countries apart from
Nigeria and Ghana.

Goals and Obiectives:
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The project goal is to improve the livelihood of the rural poor by reducing
imports of rice through augmenting the production of the inland valleys in SSA
Therefore, the project aims to explore the potential of the Sawah system for
increasing rice productivity in inland valleys of IVC member countries, while
improving farmer access to markets and rice technologies. The objective of
the project meets IVC Output Target 1: productivity of inland valley agro-
ecosystems increased in the earliest version of WARDA's lVledjum-Term plans

Starting from Benin and Togo and then expanding to other IVC countries such
as Sierra Leone, Liberia and Burkina Faso

Taroeted Count ries (1't Phasel:

lntended neficiaries

Proiect inq Aqent:
AfricaRice-lVC: project management

The main target group is comprised of hundreds of resource-poor small-holder
farmers and their organizations in Benin and Togo.

Proiect lmplementinq Aqents:
lA1: AfricaRice: convening center of lVC, participatory learning and action-

research approach (PLAR)training for integrated rice management with
the supply of promising rice varieties, Exploration of optimal agronomic
measures and water management system in the African Sawah system,
biophysical characterization of inland valleys, suitability mappi;g for
Sawah system development (SSD)

lA2: lnternational Water l\,4anagement lnstitute (lWN,4l); expertise on socio-
economic aspects,of rice production, market access, adoption and
tmpact assessment "

lA3: National agricultural research and extension systems (NARES) of the
IVC member countries: facilitating implementation and subsequent out
scaling of SSD

Partner lnstitutions:
PI1: Soil Research lnstitute (SRl) and Crops Research lnstitute (CRl) of

Ghana: expertise in Sawah development: training of NARES of Benin
and Togo

Pl2: The Hirose Projectllof lnternational lnstitute of Troipcal Agriculture
(llTA-HP): expertise in Sawah development: traininq of NARES of
Benin and Togo

Pl3: Rural Development Planning Division of Japan lnternational Research
Center for Agricultural Sciences (JIRCAS-RDpD) and Regional Office
in Ghana of Japan lnternational Cooperation Agency (JICA-Ghana):
sharing information and cooperation of PLAR-training for rice farmers

PI4: School of Agriculture, Kinki University (SAKU), Japan: backstop for the
Sawah concept establishment and rice technology development

Workino Packaoesl2:
WPl: Organizing workshops for launching meeting, PLAR training for rice

farmers
WP2: Establjshing satellite villages for SSD according to agro-ecological

zones ' in Benin and Togo. respectively
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WP3

WP5

WP6

Developing simple decision-support rules14 and training materials for
Sawah system development (SSD) based on lessons learned at the
two original SSD sites in Ghana and Nigeria
Provide trainings for farmers using a participatory learning and action-
research (PLAR) approach in rice technologies
SSD suitability mappingl5 of inland valleys at country level using
existing data and additional surveys on bio-physical, socio-economic,
technical and eco-environmental factors
ldentifying site-specific constraints and their management options
against SSD implementation, rice farming, water and nutrient dynamics
at selected sites

Outputs:
OP1 : Workshops for annual meetings and PLAR{rainings for rice farmers
OP2: Sustainable development of each 2-3 ha of Sawah demonstration site

in 20-30 satellite villages with a minimum rice yield of 4 t ha 1

OP3: Total land area of 200-300 ha \lvill be managed for SSD
OP4: Total number of farmers of 150-200 farmers will betrainedforSSD
OP5: Technical manual(s) and video product(s) on SSD in inland valleysl6
OP6: Farmer{raining by a PLAR approach for at least 150 agricultural

leaders and representatives from various villages having in-use or
potential inland valleys for rice production

OP7: SSD-suitability mapping at minimum in 30 selected inland valleys in the
IVC member countries

OP8: t\,4anagement options for SSD, rice farminq, and water and nutrient
dynamics in response to site-specific constraints

ExDected Outcomes:
EO1: Meetings or workshops will improve knowledge on rice production

technology and Sawah development and management in inland valleys
EOz: Decision making support system for SSD will contribute to effective and

sustainable reclamation of inland valleys for rice production
EO3: Local small-holder rice farmers trained by the project can get

knowledge and technical skill on SSD and they and their family enjoy
improved rice productivity and economic benefits

EO4: Technical manual(s) and video product(s) on SSD can enhance
dissemination effect of SSD in Sub-Saharan Africa

EO5: Suitability mapping will allow policy makers and stakeholder to select
potential inland valley sites for SSD

EOs: Economic benefits and social and cultural impacts derive from SSD will
be explored while monitoring local socioeconomic and environmental
constraints

ect Evaluation:

PE'l: Self-evaluation ofthe project will be conducted at 3'd (2011-2012) yeat
for the mid-term evaluation

PE2: Self-evaluation of the project will be conducted at 5th (2013-2014) year
for the final evaluation

Evaluation Criteria:
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ECl:

EC2:

EC3:
EC4:
EC5:

EC6:

EC7:
EC8:
EC9:
EC10

Ownership and sustainability of rice farming practices under Sawah
system
Number of benchmark sites with minimum land area under Sawah
system of 2 ha and with minimum rice yield of 4 t ha r.

Total land area newly developed and maintained for Sawah system 
''

Net improvement of rice yield under the Sawah system
t\,4onitoring and assessment of net improvement of rice farmer's market
access and economy (i.e. gross income, resource cost, labor cost,
processing cost, transport cost, benefit, etc.)
Monitoring and assessment of influence of Sawah development on
local environments, e.g. ecosystem diversity; water quality; soil fertility
Number of direct and indirect beneficiaries
Number offarmers who participate in PLAR{rainings
Technical materials such as technical manuals and suitability maps
Research output materials such as original papers, books, and

conference or workshop proceedings

1 lnland Valley Consortium (lVC) was initiated in 1993 and s curently convened by AfricaRice
to promote sustainab e development of inland valleys in Sub-Saharan Africa. lts mernbership
includes now 10 West Alrican countries (Benin, Burkina Faso, Cameroon, C6te d'lvoire,
Ghana, Guinea, lVali, Nigeria, Sierra Leone and Togo) and I international inslilulions
(WECARD/CORAF, CIRAD, FAO, llTA, lLRl, lwl\,l1, AfricaRice and WUR).
' See for rnore deta ls Windmeijer and Andriesse (1SS3) lnland Va leys in West Africa: An
Agro Ecological Characterization of Rice-Growing Environrnents. lLRl Publ. No. 52, lLRl,
Wageninqen.

, WARDA (2004) Slralegic Plan 2003 20 I 2. WARDA. Bouake. Cote d lvoir e
'The term Sawah refers to a leveled, bunded and puddled nce ield wlth water inlei and outlet
for irrigalion and drainage [Hirose and Wakatsuki (2002) Restoration of lnland Valley
Ecosystems in Wesl Africa. Norin Tokei Kyokail. lt js normally submerged in a certain period
of time during rice cullivation.
5 Sawah systern development indicates the land reclamation and introduction of Sawah
components such as leveling, bunding, and puddling to farmer's fields in inland valley bottoms
by using a powertiller. See Hirose and Wakatsuki (2002) for more details.
6 See Hirose and Wakatsuki (2002)for the details

See Hrrore a1d Wakalsuki \2002/ lor lhe delails
3 Particrpatory earning and aclron-research (PLAR) is a farmer educat on approach based on
adult learning in group farmers making use of the experiences of the group members. lt s
effective to faciiitate farmer to-farmer dlssemination of new technology. See for more detarls
Wopereis et al. (2009) Participatory Learnlng and Action Research (PLAR) for lntegrated Rice
l,lanagemenl (lRM) n lnland Valleys of Sub-Saharan Africa: Techn]cal [.4anual. WARDA,
Cotonou, Benin
'WARDA {2008) Medium Term Plan 2OO9 20ll.WARDA.Cotonou.Benin
" lwNal will be enrrusted with rmpact assessmerl ofSSD

Hirose Project was initiated in 1992 by late Dr. Shohei Hirose (professor emeritus of Nihon
University) wilh the fnancial assistance ol Ministry of Education, Culture, Sports, Science and
Technology, The Government ofJapan. Hirose Project s officlally collaborated wilh !lTA. Dr.
Hirose organized a multidisciplinary study leam to characlerize inland valley ecosystems and
to conduct action research on Sawah developmenl in Niqeria. The maior findinqs of Hirose
Project were documented by Hirose and Wakalsuki (2002). Hirose Projecl has a ot of
eroer ence in acrio'r resea.ch on Sawah sysrem developmenl ir Nigeria.

_'See Appendix 2 for rmole'ne1la,io1 schedL e
' Agro-ecological zones are determrned by the length of vegelalion groMh period and ralnfal .

The Wesl Africa sub-region has four major agro-eco ogical zones, i.e. equatoralforest zone;
cuinea savanna zone; Sudan savanna zone; Sahel savanna zone, The agro ecologrcal
zonation presents a useful prelimjnary evalualion of naiural resource potential for agriculture.
See'nore deLa ls Windmei.er drd Andriesse r'9931 and I-i,o"e a1d Walalsuki t2002).
" A decision maIing sLrpport system for Sawah system deve opment in inland valleys largels

potentia users of slakeholders and policy makers.



r5 Remote sensing and GIS mapping wjll be developed 10 examine suitability of each inland
valley for Sawah systern development. See for example Gumma et al. (2009) Spalial model
for selecting the most suitable areas of rice cultivation in lhe nland valley wetlands of Ghana
using rerore sersrnq and global inlormatior systems. J. Appl. Remore Sers 3 033537
" The lechnical nranual and video will focus on Sawah development process using a

powertiller. Therefore they can be dlsiinguished from the previous technical manual such as
Woperies et al. (2009) wh ch mainly targets general rice cultivation lechn que n in and valleys.
" SSD achon wil be disseminated to other vrllages surrounding the satellite vilage. Ahhough
the target SSD area is 2 ha per satelllte village only, we also aim to expand SSD to
surrounded villages by Ianner'to farmer tratnlng. Total larget area for SSD with rninimam rice
yield of 3 4 Uha is 5-10 ha in each project site which should include additional SSD area
around the satellite v llage. The SSD area and rice yield will vary depending to the size of
inland valleys, local biophysical conditions, farmefs commitment and field management.
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Name of Proiect
Sawah, Market Access and Rice Technologies for lnland Valleys
(SMART-IV)

Proiect Period:
October 2009-September 201 0

Proiect Budqet:
Sixty four million and thirty five thousand (64,035,000) Japanese Yen
equivalent to six hundred twenty one thousand and six hundred ninety nine
(621 ,699) US dollars (1US$ = 103 yen)

Obiective
To explore the potential of the Sawah 1 system for increasing rice productivity
in inland valleys of Benin and Togo, while improving farmer access to markets
and rice technologies.

Taroeted Countries I1"r Phase):
Benin and Togo

lntended Veneficieries:
The main target group is comprised of hundreds of resource-poor small-holder
farmers and their organizations in Benjn and Togo.

Proiect Exe utino Aqenl:
lnland Valley Consortium (lVC
WARDA): project management

)'?of Africa Rice Center (AfricaRice; formerly

Proiect lmplemenlinq Aqents:
lA1: AfricaRice: convening center of lVC, participatory learning and action-

research approach (PLAR)'training for integrated rice management with
the supply of promising rice varieties, Exploration of optimal agronomic
measures and water management system in the African Sawah system,
biophysical characterization of inland valleys, suitability mapping for
Sawah system development (SSD)a

lA2: lnternational Water lvlanagement lnstitute (lWN,4l); expertise on socio-
economic aspects of rice production, market access, adoption and impact
assessment'

lA3: National agricultural research and extension systems (NARES) of Benin
and Togo: facilitating implementation and subsequent out-scaling of SSD

Parlner lnstitutes:
PI'l: Soil Research lnstitute (SRl) and Crops Research lnstitute (CRl) of

Ghana: expertise in Sawah development: training of NARES of Benin and
Togo

Pl2: The Hirose Project6 of lnternational lnstitute of Troipcal Agriculture (llTA-
HP): expertise in Sawah development: training of NARES of Benin and
Togo

Pl3: Rural Development Planning Division of Japan lnternational Research
Center for Agricultural Sciences (JIRCAS-RDPD) and Regional Office in

Annual Project lmplementation Plan for 2009-2010
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WP5

Ghana of Japan lnternational Cooperation Agency (JICA-Ghana); sharing
information and cooperation of PLARlraining for rice farmers

Pl4: School of Agriculture, Kinki University (SAKU), Japan: backstop for the
Sawah concept establishment and race technology development

Workino PackaoesT:
Organizing workshops for launching meeting and PlAR-training for
rice-farmers
Establishing satellite villages for SSD according to agroecological
zones'in Benin and Togo. respectively
Developing simple decision-support rules and training materials for
SSD based on lessons learned at the two original SSD sites in Ghana
and Nigeria
SSD suitability mappinge of inland valleys at country level using existinq
data and additional surveys on bio-physical, socio-economic, technical
and eco-environmental factors
ldentifying site-specific constraints and their management options
against SSD implementation, rice farming, water and nutrient dynamics
at selected sites

wP2

WP3

Outputs:
OP1 : Workshops for launching meeting and farmer training
OP2: Sustainable development of each 1-2 ha of Sawah demonstration site

in 6 benchmark villages with a minimum rice yield of 4 t ha-1.
OP3: Total 3_5 ha of SSD in rice villages around each satellite village in

addition to the demo farms
OP4: Total number of 30 farmers will betrainedforSSD
OPs: Technical manual(s) on SSD in inland valleys
OP6: SsD-suitability mapping at minimum in 6 selected inland valleys in

Benin and Togo
OP7: ft,4anagement options for SSD, rice cultivation, and water and nutrient

dynamics in response to site-specific constraints

VVP4:

2
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Acronyms and Abbrcviations

AfricaRice: Africa Rice Center
CRI;Ghana Crop Research lnstitute
llTA-HP: Hirose Project of lnternational lnstitute of Tropical Agriculture
IVC: lnland Valley Consortium
lwl\,41: lnternational Water Management lnstitute
JICA-Ghana: Japan lnternational Cooperation Agency Regional Office in
Ghana
JIRCAS-RDPD: Rural Development Planning Division of Japan lnternational
Research Center for Agricultural Sciences
NARES: National Agricultural Research and Extension Services
NCRI: Nigeria National Cereals Research lnstitute
PLAR: Participatory Learning and Action Research
Sawah: leveled, bunded, and puddled rjce fields with water inlets and outlets
SMART-lV: Sawah, l\,,larket Access and Rice Technologies for lnland Valleys
SRI: Ghana Soil Research lnstitute
SSD: Sawah System Development
WARDA: ex short title of Africa Rice Center

r The term Sawah refers to a leveled, bunded and puddled rice field with water inlet and outtet
for irrgalion and drainage [Hirose and Wakaisuki (2002) Restoration of lnland Vattey
Ecosysterns in West Africa. Norin Tokei Kyokail. lt is normally submerged in a certa n period
oftinre during rice cullrvation.
'lnland Valley Consortium (lVC) was inilraled in 1993 and is currently convened byAfricaRice
to promote suslainable developmenl of inland valleys in Sub,Saharan Africa. lts membership
lncludes now 10 West African countrles (Benin, Benin, Burkina Faso, Cameroon, COte
d'lvoire, Ghana, Guinea, Mali, Nigeria, Sierra Leone and Togo) and I international institutions
(WFCARD/CORAF. CIRAD. FAO. ll- A. lLRl. lwl\,41. AfricaRice and WUR).
'Panicipatory learning and actron-research (PLAR) is a farmer educalion approach based on
adult leaming in group farmers making use of the experiences of the group rnembers. ll is
effective to facilitale farmers-lojarmer dissenrination of new technology. See for more detaits
Wopereis el al. (2009) Participalory Learning and Action Research (PLAR) for lntegrated R ce
Managerneni (lRl,4) in lnland Valleys of Sub-Saharan Africa: Technical lvanual. WARDA,
Cotonou. Benin
a a Sawah system development indicates the land reclamation and introduclion of sawah
components such as leveling, bunding, and puddling to farmefs frelds in intand vatley bottoms
by using a powertil er. See Hirose and Wakatsuki (2002) for more details.

lWVl wrll be enlrusled with iTpact assess.nent ol SSD
" Hrrose Project was rnrtiated in 1992 by ate Dr- Shohei Hirose (professor emeritus of Nihon
University)with the financial assislance of Ministry of Educaiion, Culture, Sports, Science and
Technology, The Government of Japan. Hirose Project is officially coltaborated with llTA. Dr.
Hirose organ zed a multid sciplinary siudy leam 1o characterize inland valley ecosystems in
Nigeria and Ghana. The major findings of Hirose Project were documented by Hirose and
Wakalsuki (2002). Hirose Project has a lot of experience in aclion research on Sawah system
development in Nigeria.
' See Appendix for impiementaton schedule
" Agro-eco ogical zones are deternrined by the lenglh ofvegeiation growth period and rainfall.
The West Africa sub region has four major agro ecological zones, i.e., equaiorial forest zone;
Guinea savanna zone; Sudan savanna zone; Sahel savanna zone, the agro ecological
zonation presenls a usefu preliminary evaluation of natural resource polenlial for aoriculture.
See more deldirs Windrerter ard A'ldresse I lgg3, ard hi.ose ard Walatsuli (2002)._ 

Remort sensing and GIS nrapping will be developed to examine suitabllity of each inland
val ey for Sawah system deve opment. See cumma et al. (2009) Spatial model for selecting
the most suitable areas of rice cultivation in the inland valley wetlands oi chana using remote
sensing and global information syslems. J. App . Remote Sens. 3: 033537
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