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PART |: PROJECT/PROGRAMME INFORMATION

PROJECT CATEGORY: REGULAR

COUNTRY: LIBERIA

TITLE OF PROJECT: BUILDING CLIMATE RESILIENCE IN LIBERIA'S COCOA
AND RICE SECTORS

TYPE OF IMPLEMENTING MULTILATERAL IMPLEMENTING ENTITY

ENTITY:

IMPLEMENTING ENTITY: INTERNATIONAL FUND FOR AGRICULTRUAL
DEVELOPMENT

EXECUTING ENTITY: MINISTRY OF AGRICULTURE

AMOUNT OF FINANCING US$ 9,909,679

REQUESTED:

MAIN PARTNER: ENVIRONMENTAL PROTECTION AGENCY (EPA),

MINISTRY OF YOUTH AND SPORTS

1. PROJECT/PROGRAMME BACKGROUND AND CONTEXT

1.1. Natural resources and climate

1. Liberia is a countrySiier Me slt@uiitireeiac g, n dolo®redhearsidnag | and me
of abowt0 khib@r i a has a t rcocpoircdailngec Itiomathee |afmede past hcat i m
(a system used to represent the different climate r eq
within the ,envier ccnl mamatt)e i(Tsr ocpiacsasli fwestd vaanndh Adiiayt eo;r wi t h
the driest month having mmr € ingti taantdi olmei stsh stahnatntaeavre r & Q e
temperature of 25.8AC and an afdmealdrpreesdi momathi o3 Fat
1 mm of rainfall. Most precipitation falls in Septemb
of the year i s gAertidmp ewiathuraen ocafvex7a. 4 AC. I n December
24.7 AC. It is the | owest average temperature of the
ThbdMananMorro rivers in teevailorat hweetsanantdheout heast
and form sect@ omsumdarLiiedbse.ri @t her maj or rivers are th
sout hward, the St. Paul , iSah plaorhanl,| ealn de a&Ccels t mtsh eraldn d
to theTkeoaisnt.egrity of allanmnthes ev araiteacuoss lyasgtreansy atrems/ i t
ensure the ecosystem servicés bapegpenwhi ch the popul ati

2 The country i9redamaobeti gyedy a hot and humid cli ma
seasons. Thei swed x pefraissomcMdaly t o wbhdhteelllery chbaasacnheri sed b
dusty, arhmat tlan winds and dry conditions, -Wik$h tempe
experienced bet ween Nscevaesmobnearl arnad nAfparlill i n West- Africa
annual adhedc aidnatlert i mescal es, due in part to variation:
I nter Tropical Climatic nZuanle r(aliTncdza)l.l Chuorweevnetr nheaasn daenc
|l evels since the 1960s.

1.2. Economy, Population and Agriculture

3. Thei beedcd@amomy depends heavil Agomncexpaoartets pofovinideesr ahe.
for 48.9 per cent of the workforce, mainly in small hc
rubber, cocoa, ocarcdeessygrmpeal mbeiila i mports up to 60 per

1 https://en.wikipedia.org/wiki/K%C3%B6ppen_climate classification



https://en.wikipedia.org/wiki/Tropical_savanna_climate
https://www.britannica.com/place/Mano-River
https://www.britannica.com/place/Cavalla-River
https://en.wikipedia.org/wiki/K%C3%B6ppen_climate_classification

Theountry has baereine natne de xepcoontomy f or decades. Il ron or
produced on | ar gm npelsantaatdi dnsnbaenrd exports were. al so a

4. The estimated popul ation 2Ifn Ltihbee rli 99 Oiss aanbdo ueta rdl.y8 2ndi0lC(
government mismanagement destroyed much of Liberia's
around the capital. Much of the c@®nfdtiwrta |wiisé § awuted d eedd.
conchuoifofighting and the installation of a democrat
that had moved out of tdhdes piotuemtalyl beagwe.l dTomernettouarmand y
econoaryhi eved high growth -H3ir dogv otubreafbd eer iwodr | 240 1p0r i c e
commodities.

5. The i mpact of the twin shocks eroded the important g
conflict decade in reducing poverty and vulnerabilit
|l ed toed eagdmpl oyment ; sl ow economic growth, the I|inger
the secondary effects of rising cost o& $badl| empoods,

6. The poverty r atpeerr ocseentfhreoni 2441 thal dn oépeir maeatdhe6él. 2
first half of 2016. Poverty rates were already highe:
rose fpem @@n2014péo BRNRAO016, widening the rural ur ba

7. The pmreplperiod of conflict compounded by the effects
insecurity and severe nutritional deficits. Many Lib
i nadequate nutrition, espe@eral togfntitnh er ulriad e ra raena sp o pAub
considered food insecure and maplenrutaereinttcihd A dafe nc huinldderre
of age stpat abdtriedmainder wei ght . Food insecurity is
and cuwlrtiur al production remains the most i mportant |
per efnthe popul ation. Liberia heavily depends on f oc
of the populati on, is ipocefedf momd af drarggehcuwadelrol B1li
mar kets and food related expenditureerf @ekenbdonuseboade
budgleith&r d®@pendence on food i mports intensifies its v
i mptax of <c¢climate change is expected to aggravate the
for-ilncwme population to fal/l deeper into poverty.

Figure 1 Poverty headcount by county (2016)*
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2World Bank Data (2018).
3 Africa Development Bank (AfDB), Af ri cadés 2019 Economic Outl ook
4 http://liberia.opendataforafrica.org/goefwaf/poverty-headcount
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8. Access to | antdi talneds siesagtecdlbaghenhe 2018 Land
the purpose of defining different catheegosra cewsr iotfy

Rights /
| cafn,d

righnrsesoul ved di sputes over croatturmade triredsbowtrec etso amnrdg d ian

and economic tensions. However, productive ventures t
are needed to adequately address the constraints to
Citizen engagetnteenste iesf fvoirttasl, taocs are the institutions
Government, investors and | ocal communities advance
approach to resource management
9. Entrenched inequal it i esanbdetsweceinalr eggrioounpss, egxeancdeerrbsat e t
Liberia ramBubhBdi e on the United Nations Devel opme
Devel opment Index. Women in Liberia have | ower acces:¢
but pl agmaentfaslndr ol e in agriculture and in caring for
I ndex for Liberia, measuring the degreedWoémam'egquali
unequal parti ci-makiimgn iim hews esh oind iasn dc cmnmoansmliveegfel a f f &
as uneaguea&lss to | ands, knowledge,. assets and credi i
100 There are an estimated 938,383 households in Liberia,
per household; househol ds arhenl arugerl iamr ewarsbam .arégas
of approximately 4 prairl laieant npad res paansd, €5418t56 e . Liberia h
young population with almost one in threeeli wmemitans |
the popoh are of worlksbbpy, agedfdmrtgve€n®5 yeads8. @r ol d
per oénthouseholds reported suffering from food shor
interviewed. Food insecurity pwaesndglii dhloairs eihm| dsr alepanmr ¢ :
shortages, than in pebapoktabheasetwbede A&p6rting the sec¢
W’\J\l b
SIERRA LEONE ' IS — —
/ 2 COTE D'IVOIRE
Gbarpolu 60,000 (60%)
[— ] 2
[— ]
\1\/{,}
-,
==,
S
Lo—=
< | — — ]
‘
[— ]
Margibi 165,000 (65%) . &
[—— | < [ — ]
[ Minimal(H Callout Box Legend
[EImild (2) Area Name Pop & (%) in Level 243 + 4
[ Moderate (3) (| zn;?rv‘;l):&;:mn
Wl severe (4) 9% 100% Grand Kru 48,000 (70%) Maryland 123,000 (75%)
e
Figure 2: Chronic food insecurity classification for Li Rerli7gd/ ( Sou

5 UNDP, 2018. Human Development Indices and Indicators: 2018 Statistical Update. Briefing note for countries on the 2018
Statistical Update, Liberia

6 https://www.lisgis.net/pg_img/Liberia per cent 20Statistical per cent 20Abstract per cent 20FINAL.pdf
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11.

12.

13.

Agriculture i s& cwingiran dfo dd dredlBiapetrr arexnftororhattihen.poor
areas and 56 perpopardtatdafont fealdurbaell ow the extreme pov
comprises foodpandatkde ¢Riil weestamad cassava are the main

rubber, oi l pal m, cocoa andorciodrfteeed atrree & hcer odposmi nlamw
productivity are attributable,textbpersilarksofofiguead i an
climate change. The damaged infrastructure (roads, a

heavy hraampnesr s access to markets and thus the buying a
resul ts iharhvgsht plosss e st talnel @gdedhed atelsud.i As-earnobngeque
opportunities are undermined and foo@rgaanurziaty oins I &

and commasiedy organi zations (CBOs) have | imited organi
with the impact of c¢climate change. Far mi reti eres iawes r argc
sl asmbur n shiftingnsdual thiabadtei oangr i cult her anhai pr accat ui sceess
deforestation, | and degrSamhdtdidaond famdelrecwapreo &l ctoi hiet y.
fertilizer and irrigation, poor seeds and breeding
infrastructure for transgmd tmarsketriamgge., Tioiosd spirtowaetsisar
cl i mate ncdhalnigbeerai a al so needs to adapt to the i mpact
i Natural Resource Management (NRM)

Liberia has a rich and diverse ecosystem; it is wel!/l
deposits, fisheries, etc.). An adequate management of
sustainablle bmanme h.as stthen gl drpgpeest Gauxiinea f or&e sftoroefs tWe s
represent speabwoktnthz2 forest area, which is an’”. i mport a
According to a 2018 World Bank report, oubtnohetharest

(with canopy peaverencweeart )3@at mosnhde@s8i gnated for c¢omme
production (under Forest Management Contractpser[ FMCs]

cemts under existing ameéapr  P®s ¢ ¢ sBruntdeat epda |l An o | con
andpdr ©tenunder rubber pdeasnitgantaitoends .c althegqgenroyro & 15t ltadb o u t
forest area which is used in a variety of ways by co
popul ations. The threat to Liberia preserving the for
l' iveli hood such as food production, firewood and c¢ha
and fulLmibteuina. f or est secporloovgiidcea li nbmeennesfei t s ( medkci nal p
ti mber product s, energy, etc. ).

The 2015 FAO Gl obal Forest Resources Assessment estim
speci es, 125 mammal species (hawks,elegdlaenst,s ,r attsc,. )mo
and amphibian species, 1,000 insect species, 2,000 f
240 timber species. Despite the known i mportance of
there ar eacotnilvyeltywopr ot ected forest areas (Sapo Natio
Reserve) and eigéht forest reserves.

T Climate change

1.4.1. Current climate hazards and variability and their impacts

14.

Libecl amsotnesi sts of two separate climate regimes: the
the southernmost part of Liberia, where rainfall occ
dominated by the interaction of | TGEZ) |lahdr thepiWeaslt
Monsoon. Annual rains@00 mmoalndrsg atrlkee 400HDst al bel t, d
t he fsoarveasntnah boundary in the north. The seasonal var

the vegetatxhinbi tLd berhiaghe average relativeé humidity t

7 USAID, Liberia Environmental Threats and Opportunities,
2014<http://www.usaidgems.org/Documents/FAA&Regs/FAA118119/Liberia2014.pdf>

8 Food and Agricultural Organization (FAO), Global Forests Assessments, 2015 <http://www.fao.org/3/a-i4808e.pdf>

N Appl eton & E Broderick, O6A Case Study for Liberian Agroforestry:
for Agriculture and Forestry (2018) 2 Forestry Research and Engineering

10



15.

16.

Generally, Liberia is considered a tropical country w
mm in the north and 4,500 mm in the so24AC aheée 28ARCa
and the relative ®B®8n0pcirt yw erffchregecsl ifnradme i s characteri:

e
seasons in
its -eagaloogi c
nort Hern.

the southeast TaOrd odbrea )( Florwedathes aaesan o(f Ma yh «
al c hearcaccuretrriystdearms ,ba hdi vi ded in 3 region

Farm@hrisgh dependefned aqr ircaulnt ur e abnads erdatluirvae |l irheosoawsr ca
influenci factors of their vul ner ahloifl ictlyi.maH ocewecvhearn, ¢

in
farmers have already consciously started to adapt the
Farmers have reported experiencing hanges in rainfa
season and dr yaiprey ivaasaom. t@Qlei mati c changes have mani
patterns wi t h more frequent severe floods and seas
temperatures, particularly in the dry s eaadsooens,, sntorroen g ¢
intense thunderstorms and more frequent |l andsl i des.
ropical regions wil/ experience negative impacts in
emperatuses.i nEgreiacul Buesonids ILarbgeersita ec onsoemivci cesct 0

t
t
contri bwptirngt eh4t heanGDPt her efl omieprfmpaenssighexposure to c
charlge

Monrovia, Liberia Climate Graph (Altitude: 8 m)
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Figure 4: Climate Graph for Monrovia (Source: Liberia.climatemps)

1.4.2i cAmpcdtieat e change and its i mpacts

©Cli matemps, O6Rainfall in Monrovia/lLiberiaé <http://www.liberia.clir

11 https://theodora.com/wfbcurrent/liberia/liberia_economy.html
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17.Cl i mate trends since the 1960s indicate a 0.8AC inc
annual precipitation, and more flooding events. Fu
temperaturessmr &n@i ngp 2. 6AC by 2060 and 1.4-10094. 7A
temperatures), a reduction average annual rainfall,
and in flooding events, a 0.4 to 0. 7Imhearies earse a2 | maied
affecting the agriculturabydaeatadre arhda ntgheati narLe bexacer
popul ation has |l ed to an increase of demand for foo
agricul tur eelf oprresscttaitdeosn,( dvet |l and reclamation, sl ash

Least Developed Countr&@escsalb®€s)ootwpriietLiberoa (0. 0°C¢

it remains one of the most vul ner afbl @l icnoautnet r ¢ & n gteo
vari &bility

Liberia RCP4.5 Liberia 1986-2005
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Figure 5: Regional climate model projections for temperature displayed as 20 year running mean. The line
represents the ensemble mean while the shaded area represents the model spread. The projections
are based on the emission scenario RCP4.5. (Climate Analytics, 2020)

Figure 6: Top right: Annual cycle of temperature for the period 1986-2005. Bottom right: Changes in annual
cycle projected for 2031-2050 compared to the reference period 1986-2005. EWEMBI data is shown in
black, regional climate model simulations in green. The green line represents the ensemble mean while
the shaded area represents the model spread. The projections are based on the emission scenario
RCP4.5. ( climate Analytics , 2020)

18. The sectors most |ikely to be affected by climate <cha
mining. The population in the cotalsyt adn arreeians faendd ftaromsie
9er oentrop areas fall wunder this category) and fi

19. The Fisheries sector is also |likely to be impacted
extr eme hcalziamadtse, and the acidification of -seafvaters) .
temperatures make the coast al upwelling unpredictabl
vary between ecosystems and fi shetriyomr eggndnesvapdtsroan <y
could also affect inland w&ters impacting fish reproc

20 Al t houglts Lirboepriical forests are |ikely to be impacted

activities (slash and burg, pfriarceawocoed, amrd amhasraddaln, prl

l'ikely to have a more severe impact.

12 1bid.
13 |bid
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21.

22,

Agriculture Production Water Resources Coastal Zones
Increased crop loss/failure due to Diminished water quality Coastal flooding and erosion
extreme weather events Insufficient water levels for basic Damage to houses and infrastructure

Increased pests, weeds, pathogens sanitation infrastructure Salinization of land and aquifers

Fisheries Human Health

Shift in distribution of species Increased risk of vector-, air-
Biodiversity loss and waterborne diseases
Loss of livelihoods Increased food insecurity

Temperature anomaly (in
degrees)

°_5@ee i : Increase in frequency and o ; .
0.9°-2.6°C increase in ‘ intensity of extrerme A A 0.13-0.56 m increase in
temperature by 2060 SV Sreather euents IAAL sea levels by 2100

KEY CLIMATE IMPACTS

Fi gwr eUSAI D, Country Profile: Liberia (2017)

Whil e Liber-¢car hams faodtopr i nt , the impact and effects

consequences across multiple sectors, including agr |
related to the avail abil igtryadaft i want earn dr ehgeead rtahie st Areoaardt
popul ation depends on agriculture for their l'i veli ho
support Liberia i n mai nstreaming and accelerating

Devel opmentf oGo&ll i mate Acti on, No Hunger and No Pover
climate change, support policy and budgeting framewc

i mpacts of climate <change wil/l al&o Nbmatsyge mDteitalr mi n
Contributions to *he Paris Agreement
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Figure 8: Temperature anomaly to the mean temperature in the period 1970-1999 expressed in degrees
for the historical (yellow), A2 scenario (dark blue), B1 scenario (grey) and A1B scenario (orange). Source:
McSweeney et al., (2010)

23.

As a consequleargi md prhecicpi tation and tempelriabteuriea pat
are projected to progressemebyyshAs$tot hiribmdydhimaut wtothep &
dominating climate, foll owing the Koppen <classificat
northern part of the territory cFhagau%etceowzasdthowy @whit
progressive shlifbteroimgp att e drautrersentn days in the RCP4.5 a

“U. Goll, o6Towards a New Climate Change Treaty:
Kwaune, oOIln

ber i
a

Li
tegrate Cli mat e Oalp®bgeeserl5hDecember, 2068 mi ¢ Pl nni
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CORDEX Historical Climate Type CORDEX RCP4.5 Climate Type CORDEX RCP8.5 Climate Type
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Figure 9: Distribution of climate types for reference period (19851 2004, left panel), future RCP4.5 (20807
2099; middle panel) and RCP8.5 (20801 2099; right panel) for CORDEX (d, e and f) ensemble using all
models. Abbreviations definition: T Torrid, H Hot, W Warm, CI Cool, Cd cold, F Frigid. Source: Sylla et al.,
2016)
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Figure 10: Left: Regional climate model projections for precipitation displayed as 20 year running
mean. The line represents the ensemble mean while the shaded area represents the model spread.
The projections are based on the emission scenario RCP4.5.

Figure 11: Top Right: Annual cycle of precipitation for the period 1986-2005. Bottom Right: Changes
in annual cycle projected for 2031-2050 compared to the reference period 1986-2005. EWEMBI data
is shown in black, regional climate model simulations in green. The green line represents the ensemble
mean while the shaded area represents the model spread. The projections are based on the emission
scenario RCP4.5.

24, 0ut of the to8nall Iliaonnd haar)e,a h(a9.f i s covered by tropica
and | owlands) @evemE&ndiheunhdtdaV | and area. There are t
in Liberia traditional, commerci al and concession.
of food (rice and cassava) and export cnrsoupnsp t(icoonf faened,
resel | . The commerci al farms are used for the produc
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25.

26.

concessions plantations, owned and operated by forei

Food crops (rice andreapsad@mi pamtducti ons a

Rubber, oil palm, cocoa, and coffee are the main exp
of the agricultural GDP. However, the production of ¢
prear | evels, pgirveknt hat cé6toapéarmbnthed daffee far ms
during the war stil Pl need to be rehabilitated.

The future consequences of the changing precipitatio
affect the producrt.i olnheo fl nttheer nsautbisoencatl Center for Trop
a reduction in climate suitabpeéitiyeftohe cocwtahemrmddicgt
up tpedOcent hearsdretrm upl and di €@ rrioctls Rey ertle@c20S0O% T r
ound. As a consequence of this risk on cocoa producti
patt,emwvest mentbss eicnt otrhecosud d face productivity challen
| FAD baseline investment
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Figure 12 Relative climatic suitability (in percent) for cocoa of the West Africa cocoa belt under current
and projected 2050s climate conditions, as well as suitability change, according to the Maxent model
based on 24 climate variables.

27.

Detailed prejecdfiechs on thimatepabaongki bomrieadeacki ng.

It is however possible to draw some possible implica
investigating the effects ofLi ®leirnidatcee cphraondyuec toino no tihne r1
countries of the region, which present similar <cli ma

mai ze projects that by the 2050s, the yield of these
of climatelehamgee Whirrently yields about-1908kg per

15 Republic of Liberia, Liberia Agriculture Sector Investment Programme (LASI)) Report, 2010

16 Ministry of Agriculture/Government of Liberia, 2015 Annual Report.
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28.

could decrease between 300 and 600kg per hectare in
8.5) Sorghum is projected to foll owparsihmicltarr eddwnw
ranging from 500 to 900kg per hectare in the same sc
more vulnerable to future climate change with a pot e
as 4QqQQkgned et .al ., 2015)

Usi hBAD Cli mate Adaptation in Rural Devel opment Asse:
bea@Gassava, Cotton, Mai z e, Mi Iwieltl, eSxopregrhiuemm, cselS byyi, e | Sdu n
adequate acttiakmesn aroe amdaltr ess c¢cl i mate change in the co

Figur€rdp: yield under varliohudrFdDi BaAtRIDc 2O&Mar i os

29.

30.

31.

Only limited evidence for rice is available, primari/l
irrigated rice yield coulgedecenttdhe ROBWsen n2l handi
scenari o (RCP8.5) compafrdéed itcee,t hwa t2h0 Gal sr;e afdoyr lroawienr y i ¢
the decrease cod2 digpaemget bfotdimi n the absence of adap
i mpl ement ation of adaptation options, such as rice v
sekoth irrigédteddrace 1 aicmease tpheei r¢cemrieod,ucupglvarnd rfiroma
7Tper Centi(g@ar&avp&r t ,. 2017)

Hitherto, Cassava production and the impacts of cl i me
of studies, despite its ilnpboearmidanB8fer i man hedhmtadiamy st ler
Africa, cassava giketbhdmbdpelrd bggend heas2050s compared to
19621000 peri owarimi rag hd géehnar(idc HISREKSe rA1&8)Lobel |, 2010)
I n the absence of adeqatitencdpmiad s cshtiaammgl lee da iddaoputli da b e
affected by future cl i madhesslifdn gcda e nlciymi twihng hp avpuwll at t
rely on other c¢crops and exported commodities. Furt he
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