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Total Factor
Efficiency Change | Technical Change Rank based on
Region Productivity
(EC) (TC) TFP
(TFP)

Ashanti 0.996 0.942 0.938 9
Brong Ahafo 1.000 0.955 0.955 4
Central 1.007 0.933 0.939 8
Eastern 1.011 0.959 0.970 2
Greater Accra 1.018 0.933 0.950 6
Northern 1.024 0.992 1.015 1
Upper East 1.000 0.950 0.950 5
Upper West 1.026 0.940 0.964 3
Volta 1.004 0.933 0.936 10
Western 1.007 0.933 0.939 7

F [-2a H—T 2RI HHUIT LoD 3 TFP DAL

Brong Greater Upper Upper
Year Ashanti Ahafo Central Eastern Accra Northern | Eastern | Western Volta Western | Ghana
2001 0.66 0.71 0.66 0.68 0.71 0.71 0.77 0.87 0.73 0.66 0.68
2002 0.94 1.45 1.30 1.09 0.51 1.40 1.14 1.38 1.27 1.16 1.20
2003 0.59 0.61 0.58 0.60 0.60 0.60 0.52 0.69 0.64 0.57 0.59
2004 1.06 0.82 0.76 0.76 0.84 1.00 0.63 0.98 0.84 1.01 1.04
2005 1.19 1.68 1.49 1.38 1.61 1.95 1.68 1.23 1.67 1.55 1.60
2006 0.52 0.53 0.51 0.54 0.44 0.51 0.43 0.61 0.56 0.49 0.51
2007 0.84 1.09 0.99 0.97 1.16 0.84 0.35 0.77 0.96 0.88 0.78
2008 1.34 1.26 1.14 1.22 1.37 1.65 1.39 1.55 1.45 1.34 1.38
2009 0.74 0.94 0.87 0.86 0.98 1.18 0.94 1.10 1.10 0.76 0.90
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Particular 2000-2004 2004-2009 2000-2009
Total Factor Productivity

ASH, BRO, CEN, EAS, GACC,
Negative UEAS,

NOR, UEAS, UWES, VOL, WES,
Marginal (0-1%) NOR,
Small (1-2%) GACC, ASH, EAS, WES

BRO, CEN, GACC, UEAS,
Medium (2-5%) EAS, NOR,
UWES, VOL,
ASH, BRO, CEN, UWES, VOL,
Large (>5%)
WES

Technical Change

ASH, BRO, CEN, EAS, GACC,
Declining CEN, EAS, UWES CEN

NOR, UEAS, VOL, WES
No Change EAS
ASH, BRO, GACC, NOR, UEAS, ASH, BRO, GACC, NOR,

Increasing UWES

VOL, WES

UEAS, UWES, VOL, WES

Efficiency Change

BRO, CEN, GACC, UEAS, UWES,

BRO, UEAS, UWES, VOL,

Declining GACC, NOR, UEAS, UWES, WES

VOL, WES WES
No Change NOR
Increasing ASH, BRO, CEN, EAS, VOL ASH, EAS, NOR, ASH, CEN, EAS, GACC,
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1 INDICATORS

i
|+ Accessto irrigation system

i | * Landscape elevation

i * Improved crop variety

1 | = Flood protection measures

* Involvement in dry season farming
--------------------------------------- ! | = Soil improvement technologies

* Population Density

LRI (A SOCI0- | n! * Livelihood diversification
ENGINEERING ECONOMIC « Vulnerable Groups
* Knowledge on climate
* Migration rate / rural-urban
* Access to social service

1
: Vulnerability
L Context

Flood / Drought

* Politically Influential person
Trend, « Stakeholder Organizations / CBOs
Seasonality POLITICAL/ ¢ Assembly member
of Shock | NATURAL/ GOVERNANC | v * Local participation in district
ECOLOGICAL activities

— E
* Centralized Leadership

+ Landscape with high biodiversity
+ Landscape with agroforestry

* Sacred groves and reserved area
* River valley (size)

* Woodlot

* Crop diversification

—| Direct Impact |—| - |

—| Indirect Impact I—l

HMI-2 aa2=F7 2B AHE551E (Vulnerability) DRl 7L — L0 —7

Vulnarability; = Z (idx)*aqn—*
k=0

Total Vulnarability Index = Z (Vulnarability;)

idx: Vulnarabilityz Pl E1E
ni L
a: Impact Factor (E#ER7-7 100 = 1, iERI 790 =0.5)
k=2((1+24+3)/3)

LU EOFH )7 1% . Wa DistrictlZ TIMi L7z, RI-JIFHILA THRLLIZAZ2=T 1L T4
Rz, KI-31X R - T.2%2A9 (Physical/Engineering) . B %X« A BEAY (Natural/Ecological) . 4« B HY
(Social/Economic) , B - #t{mfY (Political/Governance) i 6, ZVENVEHI L 72/ K2R, £ E
NDAI2 =T AT OV TR AN 58700 L | Magg Rl AN 3872 52 LAGITHY | & RIFEAh O B2V
DI Z Do A DDBR IR E T HE, Baleufilim =7 4 Db Mg tEDMER W ZERFERTTE D,



KI-3 AIa=T4Wegg Rl 72D D

[H25 4F 1 J2hii 8

O

HER G 2=T

Name of Community

Number of households per

community

Number of sampled households
based on PPS

Chietanga

Baleufili

Bamkpama

Zowayeli

Total

46

105

79

28

258

19

42

32

11

104

9060862

Legend
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7 Legend
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BRSO B 8RS BIIIAEE 3573 Yendi, Bole, Salaga ([ZRRESITZ(5 ), FHEBKZRL SEHF
FEIT DA )N O AT —FFRIRE(6 A 17 B) 12, JICA A —FHEFTOFGHPT R B Db LI JICA )b
T —FZEGF~DBIERD Yendi THEITSITZ, ZORTIE, H—F O EERIBFR S,

JICA donates Automatic Weather stations
to GMET in Bole, Salaga, and Yendi

climate change adaptation and resilience in Ghana
and Japan, which are Ghana Meteorological
| Agency (GMET). University of Ghana.
L University for Development Studics, United
i Nations University-Institute of Natural Resources
in Africa from Ghana, and United Nations
University institute for Sustainability and Peace.
University of Tokyo. and Kyoto University from
Japan.
CECAR-Africa has three major objectives. It
focuses on the vulnerable semi-arid region of
northem Ghana where the impacts of climate
change have been severely felt in forms of
unpredictable floods and droughts.
CECAR-Africa's objectives include practical
n:s;.m,h consisting of three cores. These are
st and assessment of the impact of climate
and ecosystem change on agricultural production;
risk assessment of extreme weather events and
introduction of adaptive water resource
management methods: and planning and
implementation of capacity development

hree automatic weather stations

(AWSs) will be handed over to the

Ghana Meteorological Agency
(GMET) in Bole, Salaga, and Yendi in
Northern region by Japan International
Cooperation Agency (JICA) today June 17,
2013,
The three AWSs are installed to enhance
meteorological services and research, such as
numerical weather prediction and climate
information. The installation of these AWSs is
one component of the project for “Enhancing
Resilience to Climate and Ecosystem Changesin

Semi-Arid Africa™ (CECAR-Africa) project
GMET and Kyoto University of Japan are
conducting this component of joint research to
enhance weather forecasting and risk
assessment innorthern Ghana

CECAR-Africa was initiated in 2012 as the
sccond SATREPS (the Science and Technology
Rescarch Partnership for Sustainable
development) project in Ghana to promote
collsborative research between Ghana and
Japan.

The project is a five-year project (2012-2017).
involving seven leading rescarch institution on

programs enabling local residents and
professionals to utilize the assessment results
derived from (1) and(2).

The goal of this project is to combine research on
climate change and ecosystem change and to build
an integrated resilience enhancement strategy asa
“Ghana model”. This model will be further
discussed in a wider international development
and environmental policy arena to contribute 10
the global sustainable development.

The project isa joint program of the Japan Science
and Technology Agency (JST) and the Japan
International Cooperation Agency (JICA)

Ghana BusinessWeek &(Junel7-June23,2013)|28d#iS117- AWS BlIEROLE

AAEREET, Fr7-ic BB RSB BIEEE(AWS)3 B L H BN &EF 20 BORUHZ TEL Tz, HEX 8]
HEEE 2 BIL TId, RIE ST OBFEZ FICLHRVMERRO TR E 2N LB L7120 | ZOFRBEIC R &2 B LT,
FEERIAAREZMEL ., 2014 FFEEATED 2 BLHOE T BEAT KU HEED -, EATED
5#h 5%, Northern M (Damongo, Nalerig, Nasia) , Upper—East #{(Van Dam), Upper West JI(Kojopere) T
BV PG () NEHIfER AL TWD,

b. BT — 2 DOF|H

HEBINC IV D Bk B2 BB T — 2 L L LT W3 O xR BIRE LMLz, ZO%f
JEBIRIZEE D& EU T L ZA L THRONLEEBIHIT — 22 LK EICHR LR T OHEE RS T
—Z = =BTz, ZRHDE#A web 27 U KITHIR TR,
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(WRRYDHEAL | Za Ve S8 FRIEF AT N — = 7 34T T, T3S — S — et —
FEEEL. 201448 3 7 RBRICRIE U, H—F RGN 55135 BB VL, YA e 0 T A
ORI 5T ETh D,

d. KEEET L OBR%

RVH NI O FERIZ2 A M EAER T D72D . GIS & H O M8 & A A 3 DI A7 — L 2 B %S
L. 2z AW IRy ND — 2 2 ERR U T, E7, BTAR B S0 U 72 LR BORLY WAl 1 Ry RD — 27 2 T2
FHEMERELVELDT,

e. KEFEHTFIE
BESINT-II2=T AL T — VR 252 L, ko8 /KIZ%E 95 vulnerability OFEAf, Hi

WROKE VG FLTF15, H7 /K E B FEO LBV rREZ KB IR B A TR oA 2 L .

LUF Ot RaAG7,

» Drinking water risk is the most significant and observable problem in the area.

» Communities own initiatives for climate change adaptation is negligible, because livelihood risks are
predominant among all communities. Absolute poverty and lack of economic opportunities have
increased communities disaster risks.

» As their livelihood is affected by drought in upland areas , subsequently the local community
becomes more exposed to flood and other natural calamities to maintain their livelihoods.

» Improved irrigation facilities by rainwater harvesting and watershed management and seasonal
weather forecast are found most preferred adaption strategies.

» Though high intention of adopting non-structural preventive measures is observed, yet local
community reported that lack of knowledge and financial resources are major impediments of

implementation

11
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Little Rain

| |

Rain

Figure 1.A : Regular Climate Pattern

Drought Flood

Season shifted

Changing Climate EEVE“Y—PE ) |
| [
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Further  pgainfall Little rain

Figure 1.B : Changing Climate

Figure II-1: Climate Change Pattern Reported by Local Communities, Wa West District
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# -1 F3 3 EM O e IR
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FeEBmIaL 33 0 40 32 38 28 29
NIz SETEEHE o# 76 58 70 68 61 77 68
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T Lo 387 492 368 490 486 461 447
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TEDRM T D N IMEHI O AR D BB RIC > Thieh R R N Era s i E TOERE
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2 BT,

F -2 Yoggu LIEDIEMIL B LT L BB DA R Hbs 2 5 LIEREE RS TO i

IHH BfL 1 FHBRR 1 FERBERR
1% bag/acre 4.1
FyEQOY bag/acre 7.9 5.6
SyhtA bag/acre 7.1 4.5
L o RREY 12 20

Fio NEMINEEFSRA A Yoggu DA RFIGEZEIELETRER L TR LIZLEZA FEHUIC
HRELITRORP ST M, A FBEFEZF ThrEraL A NS T v i B A DULEDSE ME 28 O 7203,
UL OBEIT, HEFRFE TEL, Y VR YR TIIENRD b7 (R 111-2),

AT IR DRI FE T ORI VK FEAEIZEIG L THRY, B K[GRORUELE) N CoFRGICmEL
TORERIIZ AL TR BEREMEE 2 oD, AlEFRE L. 6 O T, WEIMEHIO BT AL E
4% Cheshegu, Dabogshei & Kpalgium TiZ. BEIZ 90%LL_EDEZE 03 A %28 AL TV A7), Dabogshei T
I EDS 6 T ERARL2 > TWDZENLBHERISN S LY | M ENITED DI AR AN F
2BV OV TWRNIDIIZE IS, A RDEBEANRIME Yoggu T, A RDEAZRET HER ZE ST
23, Ak MEHIO AT ETOREBEE AR EIZIIE 5L TEOT, 7mE X HBENE S A R b %
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PC1 PC2
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FoEOOL 0.59 0.32
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0.20 0.83
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T I =2 6 NTKEL CTOtT O IEREIZBE 32l 3% & SRR O Rk 2 > TOHARIHE &1 T\ D7l
TEME N2 70 E R ZEORE FE NI E > TN DT LA R LT,

@2 tEERFIEBRA (V- V= AR L O AL
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OWREZ N—TV—=F =% KN FZ GURRETRTATEU T @ BT TEAS - 2d%)
@Wr7ETE H (Plan of Operation (PO) 2>H3k )
1. Climate and ecosystem change forecasting methods are developed and the impacts on agroecosystem use
are assessed (Themel)
1-1 Institutional design of collaboration Theme 1 to 3
1-2 Building meteorological data base
1-3 Building land utilization and soil distribution data base
1-4 Building agricultural production and management data base
1-5 Integrating above three data bases by GIS
1-6 Building regional climate change prediction model and prediction by the model
1-7 Assessment of climate change impact to agroecosystem utilization
1-8 Assessment of land utilization, soil distribution and climate change by GIS
1-9 Making agroecosystem valuation map based on 1-8

1-10 Making options of adaptive agricultural production management to climate change

(2) TR 17— (WFZERE B - iy 2 Bl - BB R 2 P 2 B QG T 11 - U R 7 Rl &K o 7 B
BT b A T DHTR)
OWIRE I N—TV—=F =2 A)IIBE GRS B SR EFT R GRS 9 EDT TR - 2ud%)
@WF72TE H (Plan of Operation (PO) 2>H3k )
2. Using satellite remote sensing and ground—based observation network, prediction and risk analysis of
extreme weather events are conducted. Prototype of water resource management is applied (Theme2)
2-1 Sattelite and Ground-based observation network is surveyed and database is built

2—2 Using 2-1, an early warning system, hazard map of flood and scenario of drought are made
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2-3 Risks of disasters due to extreme weather is quantitatively analyzed for Volta River basin

2—4 Using outcomes from 2-3, a prototype scheme of on—site water resource management is proposed

(3) MENHERF ) 7 v —7 (WFFERE A - il Reds JTOINE DORE N B 7 0 /7 OB % - E5RiE)
O FEE T N—TV =5 =4 FRE (EEKRY 2T A F VT L ERBFZERT - FIT R E)
@Wr7ETE H (Plan of Operation (PO) 7>H3k#Y)
3. Institutional and engineering capacity development programs for local residents and engineers are outlined
and socially implemented (Theme3)
3—1 Selection of the project sites in collaboration with Theme 1 and 2
3-2 Interviewing key actors and observation of authority at different levels of governance institutions in the
region
3-3 Farm household survey to understand socioeconomic activities
3—4 Outlining specific crop value chains and potential business models
3-5 Based on the findings above, institutional capacity development program is developed
3-6 Based on findings of 2-4 and 3-3, engineering natural resource management capacity development
program is developed

3-7 Combining 3-5 and 3-6, an integrated approach to enhancing resilience is established
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