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ABSTRACT 

Climate change is real all over the world, and hence the vulnerability and resilience capacity for 

gender in relation to REDD+ Cancun Safeguard “d” must be assessed. This study assessed 

genders’ resilience to climate change-induced shocks in REDD+ piloted site, Cross River, 

Nigeria. Data were collected through quantitative (200 questionnaires) using Cochran allocation 

formula and qualitative (Focus Group Discussion and Key informant interview) approaches. The 

respondents were classified as Male and Female. The Climate Resilience Index (CRI) and 

Livelihood Resilience Index (LRI) based on the three-resilience capacities absorptive, adaptive 

and transformative, were used to measure genders’ resilience to climate change impacts. 

Findings indicate that the CRI and the resilience capacities scores of major components clearly 

differentiated genders along role, responsibilities and forest usage. Unambiguously, LRI score 

showed that transformative capacity (0.458) leads the contributing factor to resilience for male 

followed by adaptive (0.431) for female and absorptive (0.240) for male capacities. Similarly, 

male was relatively more resilient with a mean index value of 0.376. The study also shows that 

access to and ownership and use of livelihood resources were major elements of genders’ 

resilience in ithe study area. In general, low resilience recorded by Female might be due to 

exposure to recurrent shocks, poor access to infrastructure, poor livelihood diversification 

practices, limited adaptive capacities, e.t.c. Gender resilience capacity was minimal with a mean 

score of 0. 353. Thus, in addition to short-term buffering strategies, intervention priority focusing 

on both adaptive and transformative capacities in REDD+ community particularly for 

Female/women should be strengthened.  
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RÉSUMÉ 

Le changement climatique est bien réel partout dans le monde, la vulnérabilité et la capacité de 

résilience en ce qui concerne le Safeguard "d" de Cancun de REDD+ doivent être évaluées pour 

les décideurs politiques. Cette étude a évalué la résilience des sexes aux chocs induits par le 

changement climatique dans un site pilote de REDD+ dans l'État de Cross River, au Nigeria. Les 

données ont été collectées à l'aide d'approches quantitatives (200 questionnaires utilisant la 

formule d'allocation de Cochran) et qualitatives (discussions de groupe et entretiens avec des 

informateurs clés). Les répondants ont été classés comme hommes et femmes. L'Indice de 

Résilience au Climat (CRI) et l'Indice de Résilience des Moyens de Subsistance (LRI) basés sur 

les trois capacités de résilience - absorptive, adaptative et transformative - ont été utilisés pour 

mesurer la résilience des sexes aux impacts du changement climatique. Les résultats indiquent 

que le CRI et les scores des capacités de résilience des composantes principales différencient 

clairement les sexes en fonction de leur rôle, de leurs responsabilités et de leur utilisation de la 

forêt. De manière non équivoque, le score LRI a montré que la capacité transformative (0,458) 

était le facteur contribuant le plus à la résilience des hommes, suivie de la capacité adaptative 

(0,431) pour les femmes et de la capacité absorptive (0,240) pour les hommes. De même, les 

hommes étaient relativement plus résilients avec une valeur moyenne de l'indice de 0,376. 

L'étude montre également que l'accès à la propriété et à l'utilisation des ressources de subsistance 

étaient des éléments majeurs de la résilience des sexes dans la zone d'étude. En général, la faible 

résilience enregistrée par les femmes pourrait être due à l'exposition à des chocs récurrents, à un 

faible accès à l'infrastructure, à de mauvaises pratiques de diversification des moyens de 

subsistance, à des capacités adaptatives limitées, etc. La capacité de résilience des sexes était 

minimale, avec un score moyen de 0,353. Ainsi, en plus des stratégies tampons à court terme, la 

priorité d'intervention axée sur les capacités adaptatives et transformantes de la communauté 

REDD+, en particulier pour les femmes, devrait être renforcée. 

Mots-clés: Chocs induits par le changement climatique, indice de résilience au climat, genre, 

REDD+, Indice de résilience 

 

INTRODUCTION 
Climate ichange-related ishocks iare isome iof 

ihumanities imost iserious ilivelihood ichallenges, 

iwith idetrimental iimpacts idisproportionately 

iaffecting ideveloping icountries i(Green iet ial, 

i2009). iAfrica iis imore ivulnerable ito iclimate 

ichange iimpacts ias ia iresult iif ihigh ilevels iof 

ipoverty iand iover-reliance ion irainfed 

iagriculture i(iIPCC, i2001, 2007; Challinor iet 

ial., i2007). iConsequently, ithe iclimate iresilience 

iof iany isystem ieither iman ior ibiophysical iwould  

idiffer igreatly iacross ithe icountries i (Balk iet ial., 

i2009), iand ican ibe idisaggregated idown ito 

isubnational iand ilocal ilevel i(See iBeauchamp iet  

 

ial., i2019). iAt ithe ilocal ilevel, iplight iof isome isocial 

iand ivulnerable igroups ie.g. iwomen iand ielderly 

ipeople iwhose iexposure ito iclimate ichange iis ihigh, 

iand ialso iclimate-related istress iwill iaccentuate idue 

ito itheir ilimited imobility ieven iin ithe iclimate 

iextreme ievent. iAccording ito ithe 

iIntergovernmental iPanel ion iClimate iChange 

i(IPCC), ithe ifrequency iand iintensity iof iclimate-

related ishocks isuch ias iheat iwaves, idroughts, 

ifloods, iand iother inatural idisasters iare 

iincreasing iaround ithe iworld i(IPCC, i2014). 

iExtreme iweather ioccurrences iwould iplace 

iadditional istrain ion ihuman ihealth, ifood 

isecurity, iand iwater iresources, iall iof iwhich iare 
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iparticularly ivulnerable iand inegatively 

iimpacted iamong ithe irural ipoor i(IPCC, i2001, 

iIPCC, i2014). iAccording ito ithe iIPCC ireport, 

idisaster irisk imanagement iprograms ishould 

ifocus ion ilowering iexposure iand ivulnerability 

iwhile iincreasing ishock iresistance i(IPCC, 

i2014). 

 

The iword' iresilience' iwas icoined ifrom ithe iLatin 

iword' iresilire,' iwhich imeans i'to ibounce iback' 

ior' irecoil' i(Alexander, i2013). iThe iterm iwas 

ifirst iused iin imechanics iin i1858 ito idescribe ia 

imaterial's iability ito iresist i(rigidity) ias iwell ias 

iabsorb i(deformation) ia iforce; iit iwas ithen 

iemployed iin ipsychology iin ithe i1950s, isystem 

iecology iin i1973, iand isocial-ecological isystems 

iin ithe i1990s i(Alexander, i2013). iThe ideepening 

iof itwo imajor isocietal iprocesses, iclimate 

ichange iand iglobalization, iwhich iintensify 

imultidimensional iand inon-directional iimpacts, 

ihas iled ito ithe irecognition iof iresilience iacross ia 

iwide irange iof idisciplines iaround ithe iworld 

i(Darnhofer, i2014). iIts iapplication ihas 

igradually iexpanded iinto isocial-ecological 

isystem iand iis idefined ias ithe ipotential iof ia 

isocial-ecological isystem ito isustain ibasic 

istructures iand icontinue ifunctioning ifollowing 

ishock ievents i(iWalker iet ial., i2002; Walker iet 

ial, i2004). iIts iapplication ihas igradually 

iexpanded iinto idisaster irisk ireduction, iclimate 

ichange iadaptation, ivulnerability, isocial 

iprotection, iand iso ion i(Béné iet ial., i2012). 

iBecause iit is ia imultidisciplinary iexpression, iit 

has ibeen iused iin ia ivariety iof iways, ibut ithey iall 

ihave ione ithing iin icommon: i'the iability ito 

iadjust ito ichanges, iparticularly iunprecedented 

iones' i(Darnhofer, i2014). iA isocial-ecological 

isystem's iability ito irespond ito imajor ishock 

ioccurrences iincludes ia ivariety iof iabilities isuch 

ias i"shock iabsorbing," i"buffering," i"bouncing 

iback," iand i"transforming" i(Walker iet ial., 

i2002). iIts iapplication iin ivarious idisciplines ihas 

ibroadened iits iunderstanding ifrom iits ioriginal 

inarrowed iengineering iresilience-'the iability iof 

ia isystem ito ibounce iback iafter idisturbance'- ito ia 

imore icomprehensive iconcept-'the iability inot 

ionly ito ibounce iback ibut ialso ito iadapt ito iand 

ieven itransform iinto ia inew isystem' i(Béné iet ial., 

i2012). 

Furthermore, isocio-ecological iresilience iis 

iviewed ias ia iprocess irather ithan ia istatic 

icondition, iand ilong-term iresilience irequires 

ithe iacquisition iand imaintenance iof ithree ibasic 

iresilience icapacities: iabsorptive, iadaptive, iand 

itransformative i(iCutters iet ial., i2008; Béné iet ial., 

i2012). iBecause ithe ithree imajor istructural 

ielements iof iabsorptive, iadaptive, iand 

itransformative icapacities iare iconsidered ithe 

ibest ito icapture iresilience i(Béné iet ial., i2012), 

ithis istudy iused ithe iThree-Capacity 

i(Absorptive, iAdaptive, iand iTransformative 

icapacities) iframe ito iinvestigate igenders' 

iresilience ito iclimate ichange-induced ishocks. 

iDepending ion ithe iseverity iof ithe ishock, ithe 

ithree ifundamental iresponses ior iresilience 

icapacities ican ibe ilinked. iAs ia iresult, iit iis 

inatural ifor ithe isystem ito iblock ior iresist ithe 

ishock iwhen iit ioccurs iintermittently i(Béné iet ial., 

i2012). iAs ia iresult, iinternal iresistance iis 

irecognized ias ia inormal iquality iof ia isystem ithat 

iis imanifested ion ia idaily ibasis iand iwhere 

iresources icould iblock ithe ishock, iallowing ithe 

isystem ito icontinue ioperating ihighly 

icomparable ito ithe ihuman iimmune isystem 

i(Norris iet ial., i2008). iAbsorptive icapacity iis 

iparticularly iimportant ifor ibuffering ishort-term 

idisruptions ias iwell ias iduring ithe iearly istages iof 

idealing iwith imassive ishocks i(Darnhofer, 

i2014). 

 

If ithe ishock iexceeds ithe iabsorptive icapacity, 

ithe inext iadaptive iresilience irequiring isystem 

ialteration ito imaintain isystem ifunctioning iwill 

ibe iused i(Cutters iet ial., i2008). i"The iability iof ia 

isystem ito ialter iitself ito imaintain isystem 

ifunctioning," iaccording ito iadaptive icapacity 

i(Folke iet ial., i2010). iThese ihabits iof iincremental 

imodification, ias iwell ias ilearning ithrough 

ifailure iand iachievement, icontribute ito 

iadaptability i(Glover, i2012). i"Resourcefulness-

the iability ito iidentify idifficulties, iset ipriorities, 

imobilize iresources, iintegrate iexperience iand 
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iknowledge iduring icrises, iand iplan ifor 

iforthcoming ishock iimpacts" iis ipart iof ithis 

icapability i(Darnhofer, i2014). iDiversifying 

ilivelihoods, iestablishing imarket inetworks, 

iempowering istorage ifacilities, ideveloping 

icommunity ipooling, iintroducing ishock-

resistant ivarieties, inew ifarming ipractices, 

istrengthening isocial inetworks, iand iother imulti-

level i(individuals, ihouseholds, icommunities) 

iand iincremental iadjustment imechanisms ifor 

ifarming icommunities icould ibe iused i(Béné iet 

ial., i2012). iIt imay ibe ichallenging ito imaintain 

isystem ifunctioning ithrough iadaptive 

iresilience, iwhich iinvolves itransformational 

iresilience, iin ithe icase iof ihigh-intensity iand 

irepetitive ishocks. iIt iis ifrequently ilinked ito 

isystem-level ichanges iin ielements isuch ias 

iinfrastructure i(for iexample, iroads, 

icommunication, icredit iaccess, ihealth ifacilities, 

iand iso ion), igovernance, iand iformal isafety inets, 

iall iof iwhich icontribute ito ilong-term iresilience 

i(Frankenberger, i2013). iFor iexample, 

itransforming irural ilivelihoods iinto iresource 

iextraction ieconomies, imodifying iresource 

imanagement ipractices ithrough iecotourism, 

iand iso ion. iInstitutional ireforms, ibehavioral 

iadjustments, iand itechnical iadvances imay ibe 

irequired ifor ia itransformative ireaction i(O’Brien, 

i2011). iThe iperformance iof itransformative 

iresilience imay ibe ilimited iby ifactors isuch ias 

isocioeconomic ipolicies, iland-use ipolicies, 

iresource imanagement itrends, iinstitutions, iand 

itechnology i(O’Brien, i2011). iGenders' icapacities 

ito isuccessfully iadapt ito ithe irapidly iexpanding 

ishock ievents imust ibe ireinforced iin ithe iface iof 

ienvironmental iuncertainty i(Darnhofer, i2014) 

iin iorder ifor ismallholder ifarmers ito ibetter iresist 

ithe iforthcoming ishock iconsequences i(Tambo 

iand  iWünscher, i2017). iBecause iresilient 

ihouseholds iare imore iactive iin ianticipating, 

iresisting, icoping iwith, iand irecovering ifrom 

ishock iimpacts i(Fan iet ial., i2014), ias iwell ias 

imaintaining ior iimproving itheir istandard iof 

iliving iin ithe iface iof ienvironmental ichanges, 

ithey iare imore iresilient i(Fan iet ial., i2014). Ii 

 

REDD+ iiis iione iiapproach iifor iiimplementing 

iithe iiParis iiAgreement iito iimitigate iiclimate 

iithrough iithe iiland iiuse iisector. iiPrimary iigoal iiof 

iiREDD+ iiinitiative iiis iito iimaintain iiand iienhance 

iiforest iicarbon iistocks. iiAccording iito iiUNFCCC 

iiCancum iiSafeguard ii(e) iiRefers iito iisocial 

iibenefits, iiand iiunder iithe iiWarsaw iiFramework, 

iicountries iiwill iibe iirequired iito iihave ii iia iinational 

iisocial iiand iienvironmental iisafeguard 

iiinformation iisystem iiin iiplace, iiand iiregularly 

iireport iion iiimpacts, iito iibe iieligible iifor iiresults-

based iipayments ii(UNFCCC, ii2014). iThe 

iknowledge iis icritical iin iallowing ithe 

ivulnerable/social igroup ito icreate iadaptive 

icapacity/measures iand igender idisaggregated 

istudy ithat iwill ithrow imore ilight ion ithe idegrees 

iof ivulnerability iand icoping imethods iof ivarious 

isocial igroups. iThe ifindings ishould ibe ifed iinto 

ithe iclimate-negotiation iprocess, iallowing 

idecision-makers ito ihave ia igreater iknowledge 

iof ihow idiverse igroups iof ipeople iare iaffected, 

ias iwell ias iwhat iadaptive icapability iand 

iassistance iare irequired iin iholistic imethods ito 

icombat ithe ithreat iof iclimate ichange. 

 

There iis itherefore ian iurgent ineed ito irecognize 

iand imake iprovision ifor ieffective imechanism 

ifor ianalyzing iresilience iand iadaptive icapacity 

iof iREDD+ iadaptation iprogramme isite, igroup 

iof ipeople idwelling iand irelying ion iforest igoods 

iand iservices ifor isurvival. iThe igroups icould ibe 

ipotentially iaffected ipositively/negatively iby 

ithe iimpact iof iadaptation iprogramme isuch ias 

iREDD+. iIt iis iimperative ito ianalyze igender 

iresilience iand idegree ibased ion idisaggregated 

idata iin iorder ito ibridge iexisting iinformation 

igap. iBy iidentifying iadaptation iconstraints iin 

ithe iREDD+ ipiloted isite, iCross iRiver, iNigeria, 

ithe istudy's ifindings iwill iaid iin iprioritizing 

iintervention iapproaches ifor ilivelihood 

iresilience iparticularly, ithe ivulnerable 

icategories. The iobjective iof ithis istudy iwas 

therefore ito ianalyze ithe iresilience iof 

idisaggregated igender ilevel iin i ithe icontext iof 

iclimate ichange iand ivariability iin iREDD+ 

ipiloted isite, iCross River state, South-South, 

iNigeria. 
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MATERIALS iAND iMETHODS 

Study iiArea. Geographically, iCross iRiver 

iState i(CRS) iis isituated iin ithe iSouth-Southern 

ipart iof iNigeria, iand ibound iby iLatitudes i4° i27' 

ito i5° i32'N iand iLongitudes i7° i50' ito i9° i28'E 

iwith ian iapproximate ilandmass iarea iof i20,156 

isquare ikilometres irespectively i(Figure i1). iFor 

ithis istudy, ithree ikey isites i(known ias iREDD 

ipiloted isites) iwere iselected. iThe icluster iused iin 

ithis istudy iformed ipart iof ithe ipiloted isites ifor 

ithe ion-going iUnited iNation iREDD+ 

iprogramme i(Reducing iEmissions ifrom 

iDeforestation iand iForest iDegradation) 

icurrently ion-going iin iCRS, iNigeria. iThe isites 

iof iinterest iinclude: iAfi-Mbe, iEkuri-Iko iand 

iMangrove iforest icluster ifrom iwhich 

icommunities iwas iselected iaccordingly i(Figure 

i1). iThe isites iAfi-Mbe iand iEkuri-Ukpon 

iclusters iare imade iup iof icommunity iforests iand 

iforest ireserves, ijointly imanaged iby ilocal 

icommunities, igovernment i(Cross iRiver 

iForestry iCommission) iand iconservation 

iSociety). iIn ithe iAfi-Mbe icluster, ithe iexisting 

iprotected iareas iinclude ithe iAfi iMountain 

iWildlife iSanctuary, iAfi iRiver iForest iReserve, 

iMbe iMountains iand ia icommunity iforest isouth 

iof ithe iCross iRiver iNational iPark. iThe iEkuri-

Iko icluster iis imade iof ithe iUkpon iRiver iForest 

iReserve, iEkuri iCommunity iForest, iparts iof ithe 

iOban iBlock iForest iReserve iand ithe iCross 

iRiver iSouth iForest iRiver (Onoghejugo iet ial., 

i2016)

 

 

Figure 1: Map of Cross River State showing the Three Cluster Sites and an Insert Map of 

Nigeria (Culled from Onoghejugo et al., 2016) 
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Study design. Both quantitative and qualitative 

approaches was adopted for this study. 

Qualitative approaches such as in-depth 

interview, focus group discussion and life 

histories were being adopted first in identifying 

important factors that can help us to interpret and 

give better understanding of the complex reality 

of the research study and the implication of 

quantitative data.  

 

Study population. The population for this 

research study consisted of some selected 

villages adjacent to where climate change 

adaptation initiatives such as REDD+ is being  

piloted. This was purposefully selected based on 

UN-REDD+ on-going project recommended 

site. 

 

Sampling design 

Six villages adjacent to the REDD+ piloted site 

were selected purposively for the study (Two 

from Afi-Mbe, Ekuri-Iko and Mangrove villages 

respectively). After the purposeful selection of 

the study population from the sample frame 

collected from Cross River State Ministry of 

Forestry, multi-stage sampling was used to 

determine the respondents for the survey. In each 

village, respondents was classified as gender 

categories along age line into both male and 

female (youth, men and elderly);3 strata for each 

gender which was later collapsed into two main 

category (Male iand iFemale) based on sex and 

gender role and responsibility. Within each 

stratum, simple random sampling was applied to 

select respondents in each category through 

picking numbers randomly and assigned it to 

represent the people within the stratum (Basiru et 

al., 2018) 

 

Determination of sample size. According to 

Cochran (1977), using the formulae below was 

paramount because the total population was 

available which give the right to assign the 

proportion according to the variability of 

population in each community.This iwas 

iprojected ito ibe: n ii  ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii 

ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii 

iin=  ii ii ii ii ii ii  ii iiWhere in→ ͚

(For ifinite ipopulation)m(For iInfinite 

ipopulation) 

Where: 

n= iiSample isize 

N=Total iPopulation 

e=is idesired ilevel iof iprecision, 

A= iacceptable imargin iof ierror ifor iproportion) 

ii=0.05 

Confidence ilevel iof i i95% 

∝=Alpha 

p=0.05 

 

Data iicollection. The iresearch istudy iemployed 

iquestionnaires, iFocus iGroup iDiscussion, 

iReview iof iLiterature iand iobservation ischedule 

ias itools/instrument ifor idata icollection. iThe 

imain istrength iof iquantitative imeasurement 

iinstrument iin ithis istudy iis ithat ithe iresearcher 

ihas icontrol iover ithe itopics iand ithe iformat iof 

ithe iinterview. iOn ithe iother ihand, iqualitative 

imeasurement istrength iis iits iability ito iprovide 

icomplex itextual idescriptions iof ihow ipeople 

iexperience ia igiven iresearch iissue. iIt iprovides 

iinformation iabout ithe ihuman iside iof ian iissue 

ithat iis ioften icontradictory ibehaviours, ibeliefs, 

iopinions, iemotions iand irelationships iof 

iindividuals. iQualitative imeasurements iare ialso 

ieffective iin iidentifying iintangible ifactors, isuch 

ias isocial inorms, isocioeconomic istatus, igender 

iroles, iethnicity iand ireligion, iwhose irole iin ithe 

iresearch iissue imay inot ibe ireadily iapparent. 

iTherefore, iusing iqualitative ialongside 

iquantitative imethods ihas ia imajor iadvantage 

iover ibeing iused isolely ibecause iqualitative 

iapproach iwill ihelp ius ito iinterpret iand ibetter 

iunderstand ithe icomplex ireality iof ia igiven 

isituation iand ithe iimplications iof iquantitative 

idata. iMoreover, ithese itools iwere iutilized ibased 

ion itheir iestablished inature, iprominence, 

ipopularity/acceptance, iadaptability iand ithe 

ipotential ithey ioffered iin ihelping ito iobtain ithe 

idata irequired ifor ithis itype iof istudy. A itotal 
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inumber iof i200 iquestionnaires i(based ion iresult 

ifrom iChocran isize iformula) iwere i 

iadministered ifor iall ithe iselected ivillages. iThe 

imethod iof iadministration iwas idone iin iselection 

iof ithe irespondents ifrom ithe ihouseholds iin ithe 

ivillage iuntil ithe irequired irespondents iare 

iselected ito iavoid ipossible ibias iand iachieve 

iactual irepresentation iof ithe ientire ivillage. 

Questionnaire icontains iboth istructured 

iquestions iwith irated iresponse ianswer iand 

iopen-ended iquestions irequiring ishort ianswers 

iwere ideveloped ithrough iinformal isurvey ito ithe 

istudy isite ibefore ian ieffective iformal isurvey. 

iAn iinformal isurvey iusing isemi-structured 

iinterviews iand idiscussion iwith ithe iresidents, 

ikey iinformants isurvey, iand iparticipant 

iobservation iin ithe iselected ipiloted ivillages 

iwere iformed ian iimportant ipart ito idevelop iand 

iunderstanding ihow ito iformulate ithe ioutcome 

ivariables ineeded ifor ithe iresearch iwas idone. 

iRather ithan ihanding ithe iquestionnaires ito ithe 

irespondents ito ifill i ithemselves, iinterviewers 

iwere iused ito ifill ithe iforms ifor ibetter icollection 

iof idata igiven ithat ilevel iof ieducation iis 

iexpected ito ibe ilow. 

 

Validation iand ireliability iof imulti-item 

imeasures. Construction iof iinstrument ivalidity 

iis inecessary ias irecommended iby iliteratures ion 

imethods iof iusing iquestionnaires ito icollect 

idata. iThis iwas idone iafter icarefully iselection iof 

icontents iof ithe iinterview ischedule iand i ipassed 

ithrough ia iseries iof icritical iexaminations ito 

icertify iits icontent iand iface ivalidities. iThe 

iinstrument iwas isubjected ito icritical iscrutiny 

iand iconsequent imodification iby iother 

iresearchers ito iguarantee iits icontent ivalidity. 

 

Pre-testing iof idata icollection itools. After ithe 

ipre-testing iof ithe istructured iinterview 

ischedule, ithe iinstrument iwere iimplemented ito 

icollect ithe idata irequired ifor ithis istudy. iThe 

idata iwere icollected iby ia iteam; imade iForest 

iOfficer ifrom iCross iRiver iState iMinistry iof 

iForestry, idata icollection ipersonnel ithat iwas 

ialso iconsisted iof iinstructor ifrom iCross iRiver 

iState iMinistry iof iForestry. iAll ithe ienumerators 

ithat iwere irecruited ifrom ithe 

icommunity/villages iwere isomeone ithat ican 

ispeak iand iinterpret iEnglish iand ilocal idialect 

iwhich iare iprominent iindigenous ilanguage iin 

ithe istudy iarea. iIn iaddition ito itheir ilingual 

icapabilities, ithese ienumerators iwas itrained 

ibefore ithe ifield ipre-test iand iactual idata 

icollection iexercises. iAs ipart iof ithe itraining, ithe 

ienumerators iwere itaken ithrough ithe inuances iof 

ithe iinterview iprocess ito ireduce ithe ibias ithat 

imight iarise ifrom iconformity iand isocial 

idesirability. iThe istudy iinstrument iwas 

itranslated iand iback-translated iand ithe imeasure 

iwas iexplained ito ithem iin iorder ito ienhance itheir 

icapacity ito iinterpret ithe iquestions iand 

iadminister ithe iinstrument icompetently. 

To imeet ithe irequirement ifor iinformed iconsent, 

iinformal iapproval iof ithe irespondents iwere 

isoughted ibefore ibeing iinterviewed. iAlso, ithe 

istudy irespondents iwere ienlightened ion ithe 

ipurpose iof ithe istudy iin ithe iintroductory 

istatement iof ithe iinterview ischedule. iIn 

iaddition, ithey iwere ialso iinformed iof ithe 

ipotential ibenefits iof ithe istudy ito itheir 

icommunity iand ito ithe isociety iat ilarge. 

iMoreover, ithey iwere ialso ibe ibriefed ion iwhat 

itheir iparticipation ientails iand ithe iestimated 

ilength iof itime irequired ito icomplete ithe isurvey. 

iFollowing ithis, ithey iwere iassured iof itheir 

ianonymity iand icomplete iconfidentiality iof iany 

iinformation ithey iwill ibe iprovided, iafter iwhich 

itheir ipassive/implicit iconsent ito iparticipate 

iwere ifinally isought. iDepending ion ithe iliteracy 

ilevel iof ithe irespondents, ithis iinformation iwas 

itransmitted ito ihim/or iher iin iEnglish ior inative 

ilanguage. The istructured iand iopen-ended 

iquestions iwas idesigned iin ia iway ito imake idata 

imanagement iand ianalysis ieasy ithrough 

inumerical icoding iof iresponses. iAfter icoding 

ithe ivarious iresponses, idata iwere i ientered iinto 

iMS iExcel, iremoving inon-meaningful 

iresponses iand ithen ianalyzed iwith iSPSS 

iversion i20 iusing idescriptive iand iinferential 

istatistics isuch ias: imeans, iranges, istandard 

ideviation, ipercentages iand ispider diagram. 
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Data ianalysis 

Climate iResilience iIndex i(CRI) icalculation. 

As iresilience iis ia icomplex iconcept, iits 

iquantification iremains idebatable. iCurrently, 

ihowever, isubstitute iindicators ithrough 

icomposite iindex iframe ihas ibeen iused ito 

imeasure iresilience iin iwide irange iof iliterature 

i(Tambo i2016; iFAO i2010). iThe iclimate 

iresilience iindex i(CRI) idevelopment ifollowed 

ithe iprescription iby iTambo i(2016). 

iAccordingly, ia itool ideveloped iby iFAO i(2010) 

ito imeasure ifood iinsecurity iwas icustomized ito 

iassess igenders’ iand iindividual iresilience ito 

iclimate ichange iimpacts iand i ishocks. iThe itool 

iconsists iof inine imajor icomponents iand ia 

igender iwith ihigher iin iaverage ivalues iof ieach 

icomponent iwere ihypothesized ito ibe iresilient ito 

iclimate ichange-impacts/shocks. iStakeholders’ 

iconsultation i(extension iworkers, idevelopment 

iagents, iexperts iand ielders) iand ireview 

iliterature i(Tambo, i2016, iCutters iet ial., i2008; 

iFAO, i2010) iwere iused ito iselect irelevant 

iindicator iand ithe idetails iwere ipresented 

iaccordingly. iThe iCRI iuses ia ibalanced 

iweighted itechnique i(Sullivan iet ial., i2002) 

iwhere ieach isub-component i(indicator) 

icontributed iequally ito ithe iindex. iUsing ian 

iindividual idata ion ithese iindicators, ia iClimate 

iResilience iIndex i(CRI) iwas ideveloped iforest 

ireources iand isocio-economic iunit iof ianalysis. 

iAs ieach imajor icomponent iwas icomposed iof 

idifferent inumber iof iindicators imeasured ion 

idifferent iscales, ithe istandardization iconsidered 

ithe ifunctional irelationship ibetween iindicators 

iand iresilience i(Tambo, i2016). iIn ieffect, itwo 

imethods iof istandardization iwas iemployed. 

iIndicators ithat iare iexpected ito ihave idirect 

irelationship iwith iresilience, isuch ias iincome 

iand ifood iaccess, idiversity iof iincome isources, 

icoping istrategies, ietc. iwas istandardized iusing 

iequation i(1) ias: 

 i 
 i 

 i……………Equation (1) 

 

Whereas iindicators iexpected ito ihave iinversely 

irelated ito iresilience, isuch ias igender ifood 

iinsecurity iand iaccess iscore i(GFIAs), iillness 

iscore, ishock ievents, ietc. iwere istandardized 

iusing iequation i(2): i 

i …quation i(2) 

 

Where iIa iis ithe istandardized ivalue ifor ithe 

iindicator ia, iSr iwas ian iobserved i(average) ivalue 

iof ithe iindicator ifor igender icategories ir, imin 

iand imax iwere ithe iminimum iand imaximum 

ivalues iof ithe iindicator iacross iall ithe igender 

icategories, irespectively. iOnce ieach iindicator 

ihas ibeen istandardized, ithe iaverage ivalue iof 

ieach imajor icomponent iwere icomputed iusing 

iequation i3 

…………….…Equation i(3) 

Where iMr iis ione iof ithe inine imajor icomponents 

ifor ilivelihood/socioeconomic ir, iIai iis ithe 

iindicator iindexed iby ii, ithat imake iup ieach major 

component, iN iis ithe inumber iof iindicator iin 

ieach imajor icomponent. iAfter ivalues ifor ieach 

iof ithe iten imajor icomponents ifor ieach igender 

icategories iwere icalculated, ithe iCRI iwas 

iobtained ifrom ithe iweighted iaverage iof ithe inine 

icomponents ias: 

 

………Equation i(4) 

 
CRir=

…Equation i(5) 

 

Where iCRIr iis ithe iClimate iResilience iIndex ifor 

ieach igender icategory, iMri= ithe inumber iof 

iindicators iof ithe imajor icomponent, iWMi= 

iweight iof imajor icomponent ii, iNDCV=natural 

idisaster iand iclimate ivariability, iSN= iSocial 

inetworks, iIFAS=Income iand ifood iaccess, i 

iLVS=livelihood istrategy, iH=health, iW=water, 

i, iSDP=sociodemographic iprofile, iABS=access 

ito ibasic iservices, iA=assets. iIn iorder ito ibetter 

iunderstand iresilience, ithe iClimate iResilience 

iIndex i(CRI) iframe iindicators iwas iaggregated 

iinto ithe ithree iresilience icapacities i(3Ds) iviz:  
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absorptive, iadaptive iand itransformative 

icapacities i(Bènè iet ial., i2012; iWeldegebriel iand 

iAmphune, i2017; iCutters iet ial., i2008, 

iDarnhofer i2014; i i) iabsorptive icapacity iis ithe 

iability iof ia isocio-ecological isystem ito iprepare 

ifor, imitigate iwith ior iprevent inegative iimpacts 

ithrough icoping istrategies iin iorder ito ipreserve 

iand irestore ibasic istructures iand ifunctions 

i(Bènè iet ial., i2012). iThe iindex iwas icomputed 

ibased ion ithe iperceived iability iof igender ito 

iclimate ichange-induced ishocks iand iimpacts, 

iaccess ito iearly iwarning isystem, ipreparedness, 

istability iand isocial icapital ilike isharing iof 

iresource iand imembership ito icommunity-based 

iorganizations i(Bènè iet ial., i2012). iAdaptive 

icapacity iis ithe iability iof ia isystem ito iadjust 

iimpacts ito imoderate ipotential idamage, ito itake 

iadvantage iof iopportunity, iso ithat iit icontinues 

ifunctioning iwithout isignificant ichange iin 

isystem istructures i(IPCC i2001). iExamples 

iinclude, iplanting idrought iresistant iseed 

ivarieties iand ilivelihood idiversification. iIn 

ieffect, ilivelihood idiversification istrategies, 

iassest iand iincome iand ifood iaccess ietc. iwere 

iplaced iunder iadaptive icapacity i(Cutters iet ial., 

i2008, iTesso i2012). iTransformative icapacity iis 

ithe iability ito icreate ian ienabling inew isystem iin 

itimes iof icrises i(Walker iet ial., i2004). iIt iis ioften 

iassociated ito isystem-level ichanges iin ifactors 

ilike iinfrastructure i(example: iroad, 

icommunication, icredit iaccess, ihealth ifacilities, 

ietc.), igovernance, iformal isafety inets iwhich 

isubstantially istrengthen ilong-term iresilience. 

iAs ia iresult, iaccess ito ibasic iservices, isocial 

icapital ilike iconflict imanagement imechanisms 

iand ivertical ilinkages iwas icaptured iunder 

itransformative icapacity i(Cutters iet ial., i2008, 

iTesso i2012). iTherefore, iindicators ipresented iin 

iequation i(4) iwill ibe iaggregated iinto irespective 

iresilience icapacities ito igenerate ithe ilivelihood 

iresilience iindex i(LRI) ias ifollows: i 

 

CRir=

……..Equation i(6) 

Where LRIr is the resilience index for gender r; 

Wabc, wadc and wtc are the weight of absorptive, 

adaptive and transformative capacities, 

respectively; ABCr, ADCr and TCr are the 

number of indicators in absorptive, adaptive and 

transformative capacities for each gender 

categories respectively. 

Table i1. iResilience icapacities, imajor icomponents, isub-components iand ihypothesized irelationship 

Resilience 

icapacities 

Major 

icomponent 

Indicators Hypothesized irelationship: 

irelatively iresilient iif: 

Absorptive 

icapacity 

Natural 

idisaster, 

iclimate 

ichange iand 

ivariability 

Access ito iearly iwarning 

isystem, iAbility ito 

iperceive iclimate ichange 

iinduced ishock, 

ipreparedness ifor ithe 

iclimate idisaster 

The igender/household ihas ian 

iaccess ito iearly iwarning isystem, 

iprepared ifor iboth iclimate 

idisaster iand iclimate ichange 

iinduced ishock iand icapability ito 

iwithstand ithe iinduced-shock 

  Perception ito iclimate 

ichange iand ivariability 

iimpacts, ipreparedness ifor 

ithe ishock, icapability ito 

iwithstand iclimate ichange 

iinduced-shock 

 

 Social 

inetwork 

Sharing iof iresources, 

imembership iof 

icommunity-based 

iorganisation ior iNGO 

There iexist iexperiences iof 

iresources isharing, ibelong ito 

icommunity-based iorganisation 

ior iNGO 
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Adaptive 

icapacity 

Source iof 

iincome iand 

ifood iaccess 

Farming, iNTFP 

igathering, iraising icrops, 

ifood isecurity 

Gender ithat idoesn’t iinvolve iin 

iclimate i isensitive ioccupation 

ilike ifarming, iNTFP igathering 

iand iraising icrops 

 Livelihood 

istrategies 

Livelihood 

idiversification, iplanting 

iof idrought itolerant icrops, 

isaving ifor ifuture, 

iengagement iin imenial 

ijob, imigration ifor igreener 

ipasture, iventure iinto 

ianother ibusiness, isocial 

inetworking 

Livelihood idiversification, 

iplanting idrought itolerant icrop 

ispecies iand isocial irelationship 

iin iform iof ihelp iis iobserved 

 Health Malaria iExposure, 

iclimate irelated idisaster 

ilead ito ideath, ichronic 

iillness, ihealth ifacilities, 

iinactiveness idue ito 

inatural idisaster 

ioccurrence 

Death iscore, ichronic iillness, 

ihealth ifacilities iand 

iinactiveness ioccurrences ifor 

iboth iclimate irelated idisaster 

iand imalaria iexposure iis ilow 

 Water Access ito iimproved 

iwater, iwater isufficiency 

iand iwater iconflicts 

The iHH iand igender ihas iaccess 

ito iimproved idrinking iwater ithat 

ican ibe icollected iwithin i10 

iminutes’ iwalk ifrom ihome 

(round itrip), iwater isufficiency 

iduring ilast i12 imonths, ino 

iconflicts idue ito iwater 

 Socio-

demographic 

istatus 

Sex iof ithe ihousehold 

ihead, idependency iand 

ieducation 

Male-headed ihouseholds iwith 

ilower idependency iratio iand 

iliterate 

Transformative 

icapacity 

Social 

inetwork 

Conflict imanagement, 

ibottom-up iinvolvement 

iin igovernance 

Participate iin ielderly 

iinstitutions, iREDD+ 

imanagement, icommunity 

igovernance, isustainability iof 

ipeace iand isecurity 

 Access ito 

ibasic 

iservices ior 

iinfrastructure 

Access ito ibasic ipublic 

iservices iin isuch ias 

imarket, ihealth iservices, 

iprimary ischool, ihealth 

iservices, iroad, icredit iand 

ielectricity 

Gender iwho iaccess ito ibasic 

ipublic iservices iin i<5m ior 

i1<hour iwalking idistance ifrom 

ihome iand ialso ihas ian iaccess ito 

icredit ifacilities 
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Table 2. iResilience icategories iand ifactors iinfluencing igenders’ iresilience ito iclimate ichange 

iimpact iand ishocks iin iREDD+ ipiloted isite, iCross iRiver iState. 

Factors Resilience icategory 

Poor iresilience ior 

ilikely ihigh ivulnerable 

Moderate iresilience Highly iresilience ior 

ilikely iless ivulnerable 

Saving iNTFP iand 

icrops 

Not iable ito isave 

iNTFP iand icrops iin 

imore ithan i12 imonths 

Save iNTFP iand icrops 

iwithin i6months iin ia 

iyear 

Save iNTFP iand icrops 

ithroughout ithe 

iyear(12months) 

Farm iplot isize ≤one iacre One-two iacres ≥ itwo iacres 

  One-two ˃two 

Livestock iholding ≤one i One-two ˃two 

Social iprotection 

(resources isharing, 

ilabour, iborrowing 

iand ilending, igroup 

iand iNGO) 

Poor isocial iprotection Moderate isocial 

iprotection 

Strong isocial 

iprotection 

Diversity iof iincome 

isources 

Solely ireliance ion 

irainfed icrop ifarming 

Combination iof icrop 

ifarming iand iNTFP 

igathering 

Combination iof icrop 

ifarming, igathering iof 

iNTFP iand iother 

ibusiness iactivities 

Crop idiversity Planting ionly icrop A iminimum iof i2-3 

icrops 

Many icrops 

NTFP/Forest 

iresources igathering 

idiversity 

Only itype iof iNTFP Minimum iof i2-3 

iNTFPS 

Many iNTFPS 

Water Average iwater iusage 

iis i≤150 ilitres iper iday 

Average iwater iusage 

iis i˃150 i iand i< ithan 

i250 ilitres iper iday 

Average iwater iusage 

iis i˃150 ilitres iper iday 

Infrastructure ie.g. 

ischool, ihealth icentre 

ietc. 

Access ito imajor 

ipublic iservices iin i≥2-

hour iwalk 

Access ito imajor 

ipublic iservices iin i1-

2hour iwalk 

Access ito imajor 

ipublic iservices iin i≤1-

hour iwalk 

 

Resilience iindicators ifor igender iin iREDD+ 

ipiloted isite, iSouth-South, iNigeria 

Based ion ithis istudy, igender iperceived 

iresilience ias ia istate iof irecovery iagainst iclimate 

ichange iimpacts iwithout iinterference iand iaid 

ifrom iexternal isystem. iAs ia iresult, ithe iimpacts 

iof iclimate ichange, ivariability iand iclimate 

irelated idisaster icouple iwith irate iof ibouncing 

iback iwere inot iuniformed iamong ithe ianalysed 

igender icategory. iIn ithis iregards, igender 

iresilience iwere iclassified iinto ithree i(3) 

icategories: i1. ipoor iresilient, i2. imoderately 

iresilient; iand i3. iresilient. iThis iclassification 

iwas idone ibased ion ithe irecovery itime ito iclimate 

ichange, ivariability iand iclimate irelated idisaster 

iimpacts. iThese iclassification iwas ialso ireported 

iby iWeldegebriel iand iAmphune i(2017) iand 

iMengistu iet ial. i(2018) iin iNorthwestern ipart iof 

iEthiopia. iBoth ikey iresilience ideterminant iand 

iother imajor ifeatures iof ieach iresilience 

icategories iwere iwell ipresented iin iTable i2. 

Respondents iindicated ithat isaving iboth icrops 

iand iNTFP ias ikey ideterminants iof iindividual 

ilivelihood iand iresilience ito iclimate ichange 

ivulnerability. iThey istressed ithat iavailability iof 

icrops iand iNTFP ihas ibeen ia imajor iadaptation  
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Table 3. iIndexed imajor icomponents, icore icapacities iand ioverall iLivelihood iResilience iIndex iof 

iGender iin iREDD+ ipiloted isite, iCross River, iNigeria 

                                                                   Gender 

                                                                 Male                                  Female 
Resilience 

icapacities 

Major 

icomponent 

Component 

ivalue 

Resilience 

iscore 

Component 

ivalue 

Resilience 

iscore 

Absorptive 

icapacity 

Natural 

idisaster, 

iclimate ichange 

iand ivariability 

0.119  

0.240 

0.089  

0.185 

 Social inetwork 0.485 0.377 

    

 

0.429 

  

 

0.431 
Adaptive 

icapacity 

Income iand 

ifood iaccess 

0.589 0.584 

 Livelihood 

istrategies 

0.488 0.414 

 Health 0.233 0.354 

 Water 0.508 0.490 

 Socio-

demographic 

istatus 

0.337  0.354  

    

 

0.458 

  

Transformative 

icapacity 

Social inetwork 0.408 0.252  

0.378 

 Access ito ibasic 

iservices 

0.495 0.479 

 Assets 0.452 0.356 

 

i 

istrategies ito icushion ithe ieffect iof iclimate 

ishocks. iAccordingly, ithey inoted ithat iability ito 

isave ione iof icrops ior iNTFPS iwill igo ia ilong iway 

iin isolving ifood iscarcity iin icase iof iunseen 

ioccurrence. iIn ianother ivein, ithe irespondents 

i(gender) ialso inoted ithat iaccess ito iand isize iof 

ifarmland iis ialso ia imain ideterminant iof 

ilivelihood iand iresilience. This ican ibe ibetter 

iexplained ithat ifor ithe ifarming ion ia iparticular 

iland ito ibe ia icontinuous iand ia ilonger iyear, ilong-

time iplanning iand idecision ion isoil ifertility iand 

imanagement ioptions imust ibe ia imajor 

iconsideration. iIn iother ihand, iperadventure, ithe 

iissue iof iland iownership iwas inot iwell itaken 

icare iof, ideforestation iwill iset iin iwhich iwill 

ieventually iamplify ienvironmental idegradation 

ithrough ioverexploitation iof inatural iresources 

iand iecosystem. iTherefore, iindividuals iwith 

ilarge iexpanse iof ifarmland/size ithat ihas isettled 

ithe iissue iland iownership iare imore ilikely ito 

iinvest imore ion iland, iproductive isoil ifertility 

imanagement, isource iof iincome idiversification 

i(agroforestry, icrop-livestock iintegration, 

iapiculture, ihorticulture, ipolyculture ie.t.c) iand 

ialso imore ilikely ito ihave ihigher iresilience 

iquickly iagainst iclimate iimpacts. iThis istudy 

iagrees iwith iWeldegebriel iand iAmphune 

i(2017), ithat iland idegradation iand iresilience 

ierosion iwere icaused iby ilandlessness iand ismall 

ilandowners. iAlso, iTesso iet ial. i(2012) ibuttress 

ithe iprevious iauthor iby ireiterating ithat 

idetermination iof inatural iresource imanagement 
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ipractices iby ifarm isize iamong iothers ihas ibeen 

idescribed ias ithe ibest iadaptation istrategies ifor 

irural icommunities iin ithe ienhancement iof 

iresilience ito ishock. 

Though ithe ilivestock iholding imay inot iarguably 

isignify iwealth iand icultural iobservation iin ithe 

istudy iarea, ibut ithe irespondent idisclosed ithat, 

ibeing ia ilivestock iowner ihas ibeen icharacterised 

ias ia ideterminant ifor iindividual ilivelihood iand 

isustainability ienhancement. iHaving idomestic 

ianimals iare imore ilikely ito ienhance iand 

idiversify iincome isources. iHowever, ithe 

ieconomic ireturns iwould ibe idetermined iby ithe 

inumbers iand idiversity iof ianimals ithey iare 

ikeeping/rearing. iAccordingly, irearing iof igoats 

iand ichicken iis ia ipriority ifor imajority iof ithe 

irespondents imainly ifor isource iof iincome iand 

imeat iproduction. iThis iwas idone iin 

icomplimenting ithe iscarcity iof icow imeat idue ito 

ilong-distance ifar iaway ifrom ithe inorthern ipart 

iof ithe icountry. iThe isubsequent ipriority 

ireported iwas ito ihave ilivestock iproduction iof 

iits ikind ithat iwill ibe ieasily ireared iand ifree ifrom 

idiseases. iRaising iof ilivestock isuch ias igoats 

iand ifowls ipurposefully itowards ithe ifestive 

iperiods isuch ias iEaster, iChristmas, iand 

itraditional ifestivals imarkedly isupporting 

ilivelihood ioptions, iasset iaccumulation, iand 

ihigher iresilience iin icase iof iclimatic ishocks. 

iConsequently, igender ithat iare imore ilivestock 

idiversity ireared, i(Goats, ifowls, idogs iand 

ichicken) iare imore ilikely ito ibe iresilient ito 

iclimate ichange-induced ishocks. iIn iline iwith 

ithis istudy, ia istudy iin ithe iNorthern ipart iof 

iNigeria istate ithat iasset iholding isuch ias iland 

iand ilivestock iis ia ideterminant ito idiversify 

iincome isources, iincome iimprovement iand 

iresilience ito ifood isecurity i(Oyinbo iand 

iOlaleye, i2016)Respondents ialso idisclosed ithat 

iadaptation ito iand iquick irecovery ifrom iclimate 

ishocks iand iimpacts, isharing iof iresources iand 

imanagement iof idisputes iand iconflicts iwas 

itheir iengagement iin isocial inetworking. i(Cutters 

iet ial., i2008). iIn iterms iof icrop idiversity, ithe 

irespondents ialso idisclosed ithat, iindividual 

iplanted idifferent icrops iincluding idrought 

itolerant ispecies iare ibetter ipositioned ifor ihigh 

iproductivity iand irelatively iresilient ito ishock 

iimpacts ithan itheir icounterpart ithat iplanted ionly 

ia icrop. iMoreover, idiversity iin iNTFPs 

igathering iwere ialso iidentified ias ia ideterminant 

ifactors iaffecting ian iindividual ifood isecurity. iIn 

ieffect, igender iwho igathers imany ivarieties iof 

iforest iresources iare iless ilikely ito ibe iimpacted 

iby iclimate ichange iimpact iparticularly ifood 

ishortage/scarcity iand inutritional ideficiency. 

iThus, ilikely ivulnerable iindividual iare ithose 

igathered ionly itype iof iNTFPs iby iwhich 

iexhausting imight iexacerbating ithe iscarcity 

iproblem iin icase iof iclimate ishock. iThis istudy iis 

iin iagreement iwith iAkinnifesi i(2007) ithat iboth 

icrop iand iforest iresources idiversity iare ithe 

ideterminant iof ifood isecurity. iAccordingly, 

iavailability iof ifood iin iterm iof icrop iand iforest 

iresources ican iserve ias ifood ibank, inutritional 

ideficiency icorrection iand ia ibuffer ifor iclimate 

ishock ior iimpacts. i(Akinnifesi, i2007). On 

idiversification iof iincome isources, ithe 

irespondents iand ikey iinformants ireported ithat 

iimproved istandard iof iliving, iand imore iassets 

ipossession iwas isynonymous iwith iindividual 

iwith imultiple ilivelihood ioptions. i iIn ithis 

iaspects, ifemale idiscussants istated ithat 

icombination iof iselling icrops, iforest iresources 

igathering iand ipetty ibusiness iare iall iessential iin 

isupporting ithe iincome igenerating iof iwomen 

iand ifemale iyouth iin ithe icommunity. 

Three ifemale iinformants iin iEdik-Idim isites 

idisclosed ithat ipackaging iand ire-branding iof 

iforest iresources isuch ias iAfang, iHot ileafs iand 

imushrooms ito ithe isupermarkets ihas 

isubstantially icontributed ito ithe iimprovement 

iof itheir istandard iof iliving, iparticularly 

ichildren’s idemand isuch ias iclothes, ischool ifees 

iand i ihealth ibenefits. iAt ilarge, igender 

idisaggregated idata iwith idiversity iof iincome  
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Figure i2. iThe iresilience icapacities imean iindex ifor ithe igender iin iREDD+ ipiloted isite iin 

iSouth-South, iNigeria 

sources iare ilikely ito ibe iless ivulnerable; iinstead 

ithey iare imore ilikely ito irecover iquickly iagainst 

iclimate-induced ishock ithan iwho isolely idepend 

ion ia isingle isource iof iincome. iThe iresult i i i iof 

ithis istudy icorroborate ithe istudy iof i iMengistu iet  

al. i(2018), iwhich istated ithat iincome 

idiversification iis ia istrategy ito iimprove iincome-

generating iability iof iwomen iin irural 

ihouseholds. iAs ia iresult, imeans iof ilivelihood 

idevelopment iin iconducive ieconomic setting 

iand icoping istrategy ito irisks iin itime iof ihazards 

ievents iare iall ifactored iby ilivelihood 

idiversification imeasures. i(Niehof, i2004). I 

Access ito ibasic iinfrastructure: iKey 

iinformants inoted ibasically ithat iroad, ischool iand 

imarkets iare ifundamental ifor isocietal 

idevelopments. iAs ia iresult iaccess ito ibasic 

iinfrastructure iwere inothing ito iwrite ihome 

iabout, ibecause ithe ipercentage iof igender i(imale 

i58%, ifemale i65%) ican i iaccess ischools iand 

ihealth ifacilities iwith iaverage iof i30 iminutes 

irespectively, icreating iunnecessarily igap ithat 

ican i imake iusing iof ibasic iamenities iunattractive 

iand iabandoned. iIn iagreement iwith ithis ifinding, 

i(Maryati iet ial., i2020) istate ithat i icloseness iof 

iinfrastructure iparticularly iroad ito ithe i 

icommunity iwill ibring iout iits imaximum ibenefits 

iand ipotential ifor ithe iwellbeing iof ithe ipeople. 

iHence, ithe ipeople ithat iexperience ishortage iof 

iaccess ito ibasic iinfrastructures idue ito ilong 

idistance iwill iexperience iuntold ihardship irelated 

iinformation ienjoyment ithat ican ibe ian 

iinstrument iof idevelopments iand iopportunities 

ito itheir irespective ilives. iAlso, iAlinovi iet ial. 

i(2010) iargued ithat iaccess ito ibasic iinfrastructure 

iis ia imajor ifactor ithat ipromotes iresilience ito 

ishocks ithrough iassets ienhancements. iAccess ito 

icredit ifacilities isuch ias iloan iwas ialso iminimal 

ifor ifemale i(45%) icompare ito imale i(76%). iThis 

ialso iis iin iline with Gerlitz et al. (2014) which 



15 
 

states that socio-economic marginalization 

experienced was a result of insufficient physical 

structures that have greatly limits access to 

basic services such as health and credit 

facilities. In effect, lack ofaccess to cash needs 

during crises is a major factor limiting system’s 

resilience to climate change-induced shocks 

(Tesso et al., 2012) Genders’ resilience as 

measured by Climate Resilience Index and 

Resilience Capacities Gender analysis of 

livelihood resilience was done using three-

capacities and Climate Resilience Index. 

Accordingly, the results were relatively 

comparable where male is better off in 

exposure to natural disaster and climate change, 

social network, incomeand food access, 

livelihood strategies, water, access to basic 

services and assets respectively. Female 

performed well only in ihealth and socio-

demographic profile (Table 3) the ilivelihood 

iresilience ianalysis ithrough iresilience icapacities 

imore iclearly idifferentiated ithe igender i(male iand 

ifemale) iin iterms iof itheir iabsorptive, iadaptive 

iand itransformative icapacities. iIn ieffect, ithe 

ileading icontributing ifactor ito ithe iresilience iof 

igender ito iclimate ichange iimpacts iwas iobserved 

ito ibe itransformative icapacity iwith ia imean iindex 

iof i0.451 i ifollowed iby iAdaptive icapacity iwith 

imean iindex ivalue iof i i0.431 iwhile ithe ileast iis 

iAbsorptive icapacity (0.302) ifor imale icategory. 

iIn iother ivein, ithe ileading icontributing ifactor ito 

ithe iresilience iof ifemale iwas iAdaptive icapacity 

iwith imean iindex ivalue iof i0.439, iwhen iboth 

iTransformative iand iAbsorptive icapacities iwere 

i0.362 iand i0.233, irespectively (Table i3) 

Relatively ihigher iscore iof itransformative 

icapacity ifor imale icategory iis ievident iby ithe ifact 

ithat ilarger ipercentage iof ithis icategory ihas ia 

iproximity iand iaccess ito ischools, ihospital iscore 

icoupled iwith ihigher isocial icapacity iscore iand 

iaccumulation iof iassets iwith igood iprovision iof 

ielectricity imight ihave icontributed ito ihigher 

itransformative icapacity iamong ithis icategory. iIn 

icompliment, imale iclaimed imore iinclusion iin 

ielderly iinstitutions, iREDD+ imanagement, iand 

icommunity igovernance, isustainability iof ipeace 

iand isecurity iof ithe icommunity ithan itheir ifemale 

icounterpart. iConsequently, imanagement iof 

iconflicts iusing itraditional iinstitution imight ihave 

icontributed isignificantly ito ithe ibuild-up iand 

isustenance iof ipeople iboth iat iintra-household 

iand icommunity ilevel iat ilarge. iIn iagreement 

iwith ithis istudy, istudies ihave ishown ithat imen iare 

iknowledgeable iin iconflict iresolution, iand 

iparticipation iof icommunity imembers iin 

idecision ioptions ifacilitates iinformation 

idissemination, iaccess ito ibasic iassets iduring 

icrises iand ienhancement iof itransformative 

icapacity ithrough iinstitutional ireforms 

i(Frankenberger iet ial., i2013). iAlso ithe iresults 

ishows ithat inon-inclusion iof iwomen iin idecision 

imaking imight ihave iinfringe ion itheir 

ifundamental irights iand iencouraging igender 

iequality. iThis iwas ialso iascertained iby iIse iand 

iMariaty i(2018), ithe idisparity iin iparticipation 

iand idecision imaking iexist iamong igender iboth iat 

iintra-household iand icommunity ilevel. 

iFurthermore, ithough, iconflicts iresolution iand 

imanagement ithrough icustomary ilaw ihas ibeen 

irecognized ias ian iacceptable ioptions ito isustain 

isocial icapital iamong iAfrican isetting i(Tobkio, 

i2013), ibut ineglected igender ivirtue imight ibe ithe 

icog iin ithe iwheel iof iany icommunity 

idevelopment, icontrary ito iFrankenberger iet ial. 

i(2013) ithat iposted ithat ithe iconflict imanagement 

iinstitutions iare iparticipatory, ieasily iaccessible 

iand isustainable iin ikeeping ipeace ithat ieventually 

ilead ito iresilience. 

Relatively ihigher iscore iof iabsorptive icapacity 

iassociated iwith imale icategory iis ievident ithat 

ithey ihave ian iaccess ito iearly iwarning isystem, 

iexposure ito ithe irecurrent iclimate ishock iwhich 

ieventually iprepared ithem ifor iboth iclimate 

idisaster iand iclimate ichange iinduced ishock iand 

icapability ito iwithstand ithe ifuture iinduced-

shocks. iAlso, iownership iof ilarge ifarm iand 
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ilivestock, imigration iand isocial icapital isuch ias 

isharing iof iresources iand ibelonging ito 

iCommunity iBased iOrganization i(CBO) ias iwell 

ias icoping istrategies imight ihave iempowered ithe 

imale icategory ito ibetter iabsorb ishocks icompare 

ito ifemale icategory. 

In iline iwith ithis istudy, iAlston i(2014) idisclose 

ithat imen ioften ihave ia iquick iaccess ito iclimate 

ichange iinformation iand iearly iwarning isystem 

icontributing ito itheir iimproved ipreparedness 

icompare ito iother ivulnerable igroup iparticularly 

iwomen. iOther istudies iargue ithat ipossession iof 

ilarge ifarm iand ilivestock ienable ito ispread irisks 

ithrough idiversification iof iincome iand iasset 

iaccumulation iopportunities i(Kebede iet ial, 

i2016). iBut icare imust ibe itaken iwhen iconsidering 

ithe ivulnerable, itheir ienhancement iin iboth 

iabsorptive iand iadaptive icapacity iin iresponding 

iproperly ito ichanging icondition ias isuggested iby 

iFrankenberger iet ial. i(2013) iusing 

idiversification iof ifive icapitals i(human, 

ifinancial, isocial, iphysical iand ieconomic) imust 

ibe ibalance iso ias ito iavoid iinequality ias ireflected 

iin ithis istudy. On ithe iother ihand, iboth ithe 

iresilience iand isub-components imean iindexed 

iscore iin iterm iof iadaptive icapacity iwas ihigher 

ifor ifemale igender icategory ithan itheir imale 

icounterpart. iIt imight ibe idue ito ithe ifact ithat 

iimproved ilivelihood idiversification iand 

ipractices isuch ias iNTFP igathering iand ihome 

igarden ibusiness. iOthers iinclude: iplanting iof 

idrought itolerant icrops, isaving ifor ifuture, 

iengagement iin imenial ijob, imigration ifor 

igreener ipasture, iventure iinto ianother ibusiness 

iand isocial inetworking i(CBO, iCooperative, 

ie.t.c.). Furthermore, ilow iMalaria iExposure iand 

ifew ioccurrence iof iclimate irelated idisaster 

icoupled iwith ibetter ihealth iprovision imight ihave 

ienabled ithe ifemale ito ibetter iadapt ito iclimate 

ichange iinduced ishocks ior iimpact iin ithe istudy 

ilocation. iMoreover, iaccess ito iimproved iwater, 

itheir iavailability iwith iknowledge ito iresolve 

iwater irelated iconflicts iamong ifemale imight 

ihave ialso ibe ia isignificant ifactor iin ienabling 

ithem ito iadapt iquickly ito iany iclimate irelated 

ishocks. iIn iagreement iwith ithis ifindings, ithe 

istudy istate ithat ifemale ilivelihood idiversification 

icapability ihas ibeen idescribed ias imajor ifactor iin 

ienhancement iof igender iadaptive icapacity ito 

iclimate irelated ishocks iparticularly iincome 

idiversity iand ilivelihood icapitals i(Choden iet ial., 

i2020). Also, iaccording ito iDemuzere i(2014), 

iprovision iand ibetter iaccess ito ihealth ifacilities to 

take icare iof iailments isuch ias imalaria iwill iallow 

ithe iindividual ito ihave icapacity iand iagility ito 

irespond ito iclimate ichange iunseen icalls. 

Furthermore, ithe igraphical irepresentation iof 

igender iresilience icapacity iwas ipresented iin ifour 

iquadrant ichart iusing iAnderson iand iCardona 

i(2013) iand iWeldegebriel iand iAmphune i(2017). 

iThe igraph iwas iestablished ibased ion ithe igender 

iindividual iincome iper icapita iand ithe imean iLRI 

ivalue idrawn ion iboth iX iand iY iaxes irespectively. 

iBased ion ithe ioverall imean iLRI ivalue i(0.354), 

igender icategory ithat ifalls iabove ithe imean 

iwould ibe iclassified ias i“poor ibut iresilient, 

iresilient iand iextremely iresilient”, iwhile 

icategories ithat iwere ibelow ithe imean ithreshold 

iwould ibe iclassified ias i“rich ibut inot iresilient, 

ivulnerable iand iextremely ivulnerable” iLikewise, 

ibased ion ithe imean imonthly iincome i(47,520 iper 

imonth ior i3.96 iUSD iper iday), igender icategory 

ifalling ito ithe iright iof ithe imean iinclude irich ibut 

inot iresilient, iresilient iand iextremely iresilient. 

iWhereas, igender iwho iwere ipoor ibut iresilient, 

ivulnerable iand iextremely ivulnerable iwere 

ipresented iin ithe ileft icorner iof ithe imean i(Figure 

i2). Compared ito idaily iincome iof i1 iUSD, ithe 

iaverage idaily iincome iin ithis istudy iis ifar iabove 

ithe ipoverty iline iof iSub-Saharan, iAfrica, 

iindicating ithe icollection iof igender icategories iin 

ithe istudy icommunities iwere inot ipoor. I 

Moreover, ibased ion ithis ibenchmark, iover i70% 

iof iboth imale iand ifemale icategory iwere iabove 

ipoverty iline i(Figure i2). I Factors isuch ias ihigh 

ilivelihood idiversification, iimproved 
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iinfrastructure iand icapital i(human, iphysical, 

isocial, ifinancial iand ieconomic) imight ihave 

iencouraged itheir iadaptive icapacities, ithereby 

ireducing itheir ivulnerability. 

In ithis istudy, iaccording ito iFocus iGroup 

iDiscussion i(FGD) iconversion ito iquantitative 

ipercentage, iconsiderable iproportion i(53.24%) 

iof ifemale igender icategory iown iless ithan ione 

ihectare iof iland, iwhile ithe icase iis idifferent ifrom 

imale icategory i(75.7%). iTheir ialso ian iindication 

ithat iover i60% iof ieither icategory iin ithe istudy 

icommunities ihave ior iown imore ithan itwo 

ilivestock iwith idifferent ivarieties iand ithe ioverall 

iinfrastructure ihas iimproved. iUnanimously, 

imajority iof igender ifrom iboth icategory 

i(87.89%) iagreed ithat imultiple iincome 

idominated ilivelihood ioption iand iadaptation 

istrategy ihas imake ithem iless ivulnerable ito 

iclimate ichange iinduce iand ivulnerability. iIn 

iagreement iwith ithis ifinding, ithe iother istudies 

idisclose ithat iboth iland iand ilivestock iare itwo 

imost irelevant iand iknown ifinancial iasset iin 

iSouthwestern iNigeria, iand ithis ihas ibeen 

ideterminant iof itheir iwealth istatus ifrom iages 

i(Dillon iand iQuiñones, i2011). iBy icontrast, 

ifemale iare imore iwith iless iland iand ilivestock ion 

iaggregate idue ito iland itenure iand iownership 

itussle ienmeshed iAfrican isetting, ithis imight 

ihave ia ivery inegative iinfluence ion itheir 

icapability ito iadjust ito ithe ieffect iof iclimate 

ichange iand ivariability i(Umaru iBaba iand iVan 

ider iHorst, i2018). iIn ilight iof ithis, inatural, 

iphysical, ihuman, isocial iand ieconomic icapital iof 

ithe igender ishould ibe ia ipriority iin iany iclimate 

ichange iadaptation iplan iparticularly 

ifemale/women idue ito itheir istrong iaffinity iwith 

iforest, iconstructed irole iand iresponsibility iand 

itheir ivulnerable istatus. i(Basiru iet ial., i2018). 

Finally, iif ivulnerable ican ibe iequipped iwith 

iaccess ito icommunication, iinfrastructure iand 

isupport isystems iin iform icredit ifacilities 

i(Dirimie iand iVan-Zyl, i2005), ithe iissue iof 

iclimate ivulnerability iwould ibe ikept ito iits 

iminimum ithreshold, iwhich ican ieventually 

iincrease isource iof iincome iand ilivelihood 

enhancement  

 

 

 

 

 

 

 

 

 

 

Figure i2. iResilience itypologies iby iGenders’ 

imonthly iincomeConclusionIn ithis istudy, 

iClimate iResilience iIndex i(CRI) iand ithe 

iresilience icapacities i(3Ds) iframework iwere 

iused ito imeasure igenders’ iresilience ito iclimate 

ichange iimpacts, iinduced ishocks, iand 

ivulnerability. Factors ithat icontributed ito 

igenders’ iresilience ito ishock iand iclimate-related 

iimpacts iwere iwell idetailed iand idescribed iby ithe 

iadopted imethod. iLikewise, iaccess ito iand isize iof 

ifarmland, iland iownership, ilivelihood 

idiversification, iinfrastructure iand isocial icapital 

iwere iidentified ito iinfluence igender iresilience ito 

iclimate ichange iinduced-shock iand iimpacts. 

Analysis iof ithe iabove icontributing ifactors ialso 

iindicates ithat iMales iare imore iin ipossession iof 

ithese iattributes ithan iFemales, ithis imakes iit ieasy 

ifor ithem ito iadjust iquickly ito iclimate irelated 

iimpacts ithan itheir iFemale icounterpart. 

iHowever, ithe igap ithat iexist ibetween iclimate 

irelated iexperiences idue ito idifferent iexposure ito 

ire-current icapital, ipoor iaccess ito iinfrastructure 

iand ibasic iamenities, ilimited ilivelihood 

idiversification istrategies iamong iothers ihave 
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imade ia isharp idistinction ibetween iMales iand 

iFemales iin ithe istudy icommunity. iConsequently, 

ithe imean iresilience iscore iof ithe istudy 

icommunity iis iminimal ibut imore iFemales iwere 

iwith ilower iscores. iSimilarly, ithough, iadaptive 

icapacity iof ithe iFemale icategory iin iform iof 

iimproved iaccess ito ihealth ifacilities iand isocio-

demographic iprofile iwas islightly ibetter, ithe 

iMale icategory idid iwell iin iother icapacities 

iassessed (Transformative iand iAbsorptive). 

iThey iwere iwell iequipped iin ithe iearly iwarning 

isystem, isocial iprotection, iclimate ichange 

iinformation, idecision-making iinclusion ie.t.c. 

iThis icontributes ito itheir ipreparation, ianticipate 

iand icope iwith ishock iimpacts ithan itheir iFemale 

icounterparts. Furthermore, the efficacy and 

beauty of this study lies in the fact that the 

gender level was disaggregated to an individual 

level so as to bring out uniqueness that can be a 

determinant of any adaptation action plan 

project such as REDD+ compared to Hahn et 

al., (2009) and Balikoowa et al., (2019) where 

district and households-head were used. 

Finally, it iis ialso iimperative ito istrengthen iall 

i3D’s: iAdaptive i(Adjustment istrategies), 

iAbsorptive i(Buffer ishort iterm idisturbances), 

iand iTransformative i(System-level ichange) 

icapacities ito iensure ilong iterm iresilience iin ithe 

iREDD+ icommunity iparticularly iFemale, 

ibecause iof itheir ivulnerability istatus iand isocio-

economic iimplications. I 

 

Acknowledgements  

This research was supported by Social and 

Environmental Trade-Offs in African 

Agriculture (SENTINEL) through the Regional 

Universities Forum for Capacity Building in 

Agriculture (RUFORUM) and African Forest 

Forum (AFF), ICRAF, Kenya. The authors 

thank them for providing funding logistics and 

capacity building for this research. 

Statement of no conflict of interest: The 

authors declares that there is no conflict of 

interest in this paper.  

Reference  

Akinnifesi, iF. iK., iAjayi, iO. iC., iSileshi, iG., 

iKadzere, iI. iand iAkinnifesi, iA. iI. i2007. 

iDomesticating iand icommercializing 

iindigenous ifruit iand inut itree icrops ifor ifood 

isecurity iand iincome generation iin iSub-

Saharan iAfrica. https://citeseerx.ist.psu.edu/ 

Alexander, iD. iE. i2013. iResilience iand idisaster 

irisk ireduction: ian ietymological ijourney. 

iNatural iHazards iand iEarth iSystem iSciences 

i13 (11): i2707-2716. 

Alinovi, iL., iMane, iE. iand iRomano, iD. i2009. 

iMeasuring ihousehold iresilience ito ifood 

iinsecurity: iapplication ito iPalestinian 

ihouseholds. iEC-FAO iFood iSecurity 

iProgramme, iRome, ipp1-39. 

Alston, iM. i2014. iGender imainstreaming iand 

iclimate ichange. iWomen's iStudies 

iInternational iForum i47: ii287-294. iPergamon. 

Andersen, iL. iE. iand iCardona, iM. i2013. 

iBuilding iresilence iagainst iadverse ishocks: 

iWhat iare ithe ideterminants iof ivulnerability 

iand iresilence? (No. i02/2013). iDevelopment 

iResearch iWorking iPaper iSeries. 

Balikoowa, K., Nabanoga, G., Tumusiime, D. 

M. and Mbogga, M. S. 2019. Gender 

differentiated vulnerability to climate change 

in Eastern Uganda. Climate and 

Development 11 (10): 839-849. 

Balk, iD., iMontgomery, iM.R., iMcGranahan, iG., 

iKim, iD., iMara, iV., iTodd, iM. iand iDorelian, iA. 

i2009. iMapping iurban isettlements iand ithe 

irisks iof iclimate ichange iin iAfrica, iAsia iand 

iSouth iAmerica. ipp. i80 i–103. iGuzma˜n iiJ.M., 

Martine, G., iMcGranahan, iG., ISchensul, D., 



19 
 

iand iTacoli, C. i(Eds.), iPopulation idynamics 

iand iclimate ichange, iNew iYork: iUNFPA. 

Barrett, iC. iB. iand iConstas, iM. iA. i2014. iToward 

ia itheory iof iresilience ifor iinternational 

idevelopment iapplications. iProceedings iof ithe 

iNational iAcademy iof iSciences i111 (40): 

i14625-14630 

Basiru, iA.O., iMukundi, iJ.B. iand iOeba, iV.O. 

i2018. iGender iand iSocial iVulnerability 

iAssessment iof iforest-based icommunities ito 

iclimate ichange iand ivariability iin iSouthwest 

iNigeria. iApplied iand iSocial iScience 

iInternational iResearch iJournal i(ASSIRJ) i i1 

(1): i56-68. 

Beauchamp, iE., iAbdella, iJ., iFisher, iS., iMcPeak, 

iJ., iPatnaik, iH., iKoulibaly, iP. iand iGueye, iB. 

i2019. iResilience ifrom ithe iground iup: ihow iare 

ilocal iresilience iperceptions iand iglobal 

iframeworks ialigned?. iDisasters i43: iS295-

S317. 

Béné, iC., iWood, iR. iG., iNewsham, iA. iand 

iDavies, iM. i2012. iResilience: inew iutopia ior 

inew ityranny? iReflection iabout ithe ipotentials 

iand ilimits iof ithe iconcept iof iresilience iin 

irelation i to ivulnerability ireduction 

iprogrammes. iIDS iWorking iPapers i405: i1-61. i 

Challinor, iA., iWheeler, iT., iGarforth, iC., 

iCraufurd, iP. iand iKassam, iA. i2007. iAssessing 

ithe ivulnerability iof ifood icrop isystems iin 

iAfrica ito iclimate ichange. iClimatic iChange i83 

(3): i381-399. 

Choden, iK., iKeenan, iR. iJ. iand iNitschke, iC. iR. 

i2020. iAn iapproach ifor iassessing iadaptive 

icapacity ito iclimate ichange iin iresource 

idependent icommunities iin ithe iNikachu 

iwatershed, iBhutan.Ecological iIndicators i114: 

i106293. 

Cochran, iW. iG. 1977. iSampling iTechniques. 

iNew iYork: iWiley 

Cutter, iS. iL., iBarnes iL., iBerry, iM., iBurton, iC., 

iEvans, iE., iTate, iE. iand iWebb, iJ. i2008. iA 

iplace-based imodel ifor iunderstanding 

icommunity iresilience ito inatural idisasters. 

iGlobal iEnvironmental iChange i18 (4): i598-

606. 

Darnhofer, iI. i2014. iResilience iand iwhy iit 

imatters ifor ifarm imanagement. iEuropean 

iReview iof iAgricultural iEconomics i41 (3): 

i461-484. 

Demuzere, iM., iOrru, iK., iHeidrich, iO., iOlazabal, 

iE., iGeneletti, iD., iOrru, iH. and iFaehnle, iM. 

i2014. iMitigating iand iadapting ito iclimate 

ichange: iMulti-functional iand imulti-scale 

iassessment iof igreen iurban iinfrastructure. 

iJournal iof iEnvironmental iManagement i146: 

i107-115. 

Dillon, iA. iand iQuiñones, iE. iJ. i2011. iGender 

idifferentiated iasset idynamics iin iNorthern 

iNigeria. ESA Working Papers 289015, Food 

and Agriculture Organization of the United 

Nations, Agricultural Development 

Economics Division (ESA). 

https://ageconsearch.umn.edu/record/289015/

files/a-am311e.pdf 

Dirimie, iS. iand iVan-Zyl, iJ. i2005. iBackground 

iResearch iPaper: iHuman iVulnerability ito 

iEnvironmental iChange. iSouth iAfrica 

iEnvironment iOutlook iNovember. 

iDevelopment. 

Fan, iS., iPandya-Lorch, iR. iand iYosef, iS. i2014. 

iIntroduction. iIn: iResilience ifor ifood iand 

inutrition isecurity. iIFPRI iBook iChapters. 

Folke, iC., iCarpenter, iS. iR., iWalker, iB., 

iScheffer, iM., iChapin, iT. iand iRockström, iJ. 

i2010. iResilience ithinking: iintegrating 

iresilience, iadaptability iand itransformability. 

iEcology iand iSociety i15 (4). 

Food and Agricultural Organisation (FAO) 

i2010. iMeasuring iresilience: ia iconcept inotes 

ion ithe iresilience itool. iEC-FAO iProgramme i

 on iLinking iInformation iand iDecision 

iMaking ito iImprove iFood iSecurity. iRome, 

iItaly. 

Gerlitz, iJ., iBanerjee, iS., iHoermann, iB., iHunzai, 

iK., iMacchi, iM. and iTuladhar, iS. i2014. 

iPoverty iand iVulnerability iAssessment. iInt 

iCent iIntegr iMt iDev iInternet. iAvailable ifrom: 

ihttp://rds.icimod.org/Home/Data?group=4&

&themekey=Vulnerability 

Glover, iJ. i2012. iRural iresilience ithrough 

http://rds.icimod.org/Home/Data?group=4&&themekey=Vulnerability
http://rds.icimod.org/Home/Data?group=4&&themekey=Vulnerability


20 
 

icontinued ilearning iand iinnovation. iLocal 

iEconomy i27 (4): i355-372 

Green, iD., iJackson, iS. iand iMorrison, iJ. i2009. 

iRisks ifrom iclimate ichange ito iindigenous 

icommunities iin ithe itropical inorth iof iAustralia. 

iDepartment iof iClimate iChange, 

iCommonwealth iof iAustralia. 

Hahn, M. B., Riederer, A. M. and Foster, S. O. 

2009. The Livelihood Vulnerability Index: A 

pragmatic approach to assessing risks from 

climate variability and change—A case study 

in Mozambique. Global Environmental 

Change 19 (1): 74-88 

IPCC. i2001. i iClimate ichange i2001. i iImpacts, 

iAdaptation, iand iVulnerability. iCambridge 

iUniv iPress i[Internet].1–94. iAvailable ifrom: 

ihttps://www.ipcc.ch/ipccreports/tar/wg2/pdf/

wg2TARchap1.pdf 

IPCC. i2007. iClimate iChange i2007: iSynthesis 

iReport. iContribution iof iWorking iGroups iI, iII 

iand iIII ito ithe iFourth iAssessment iReport iof 

ithe iIntergovernmental iPanel ion iClimate 

iChange iCore iWriting i Team, iPachauri, 

iR. K. iand iReisinger, iA. i(Eds.)]. iIPCC, 

iGeneva, iSwitzerland. i104 ipp. 

IPCC. i2014. iSynthesis iReport. iContribution iof 

iworking igroups iI. iII iand iIII ito ithe ififth 

iassessment ireport iof ithe iIntergovernmental 

iPanel ion iClimate iChange, i151 (10.1017). 

Ise iAfitah iand iMariaty, i2018. iWomen 

iParticipation iin ithe iImplementation iof iREDD 

i+ i Program “Reduction iEmission ifrom 

iDeforestation iand iDegradation” iin iKapuas 

iDistrict iCentral iKalimantan, iInternational 

iJournal iof iManagement iScience iand 

iBusiness iAdministration i5 (1): i50-55 

Kebede, iT., iHaji, iJ., iLegesse, iB. iand iMammo, 

iG. i2016. iEconometric ianalysis iof irural 

ihouseholds’ iresilience ito ifood iinsecurity iin 

iWest iShoa, iEthiopia. iJ iFood iSecur. i4 (3): i58-

67. 

Kothari, iC. iR. i2004. iResearch iMethodology: 

iMethods iand iTechniques. iNew iAge 

iInternational. 

Lulekal, iE., iAsfaw, iZ., iKelbessa, iE. iand iVan 

iDamme, iP. i2013. iEthnomedicinal istudy iof 

iplants iused ifor ihuman iailments iin iAnkober 

iDistrict, iNorth iShewa iZone, iAmhara iregion, 

iEthiopia. Journal iof Ethnobiology iand 

iEthnomedicine i9 (1):1-13 

Maryati, iS., iFirman, iT., iHumaira, iS. iand 

iFebriani, iY. iT. i2020. iBenefit idistribution iof 

icommunity-based iinfrastructure: iAgricultural 

iroads iin iIndonesia. iSustainability i12 (5): 

i2085. 

Niehof, iA. i2004. iThe isignificance iof 

idiversification ifor irural ilivelihood isystems. 

iFood iPolicy i29 (4): i321-338. 

Norris, iF. iH., iStevens, iS. iP., iPfefferbaum, iB., 

iWyche, iK. iF. iand iPfefferbaum, iR. iL. i2008. 

iCommunity iresilience ias ia imetaphor, itheory, 

iset iof icapacities, iand istrategy ifor idisaster 

ireadiness. iAmerican iJournal iof iCommunity 

iPsychology i41 (1): i127-150. 

O'BRIEN, iK. i2011. iResponding ito 

ienvironmental ichange: iA inew iage ifor ihuman 

igeography? iProgress iin iHuman iGeography 

i35: i542-549. i 

Onojeghuo, iA. iO., iFonweban, iJ., iGodstime, iK. 

iJ. iand iOnojeghuo, iA. iR. i2016. iCommunity 

iparticipation iin iforest imanagement iacross 

iprotected iareas iin iSouth iEastern iNigeria. iIfe 

iJournal iof iScience i18 (1): i213-228. 

Oyinbo, iO. iand iOlaleye, iK. iT. i2016. iFarm 

ihouseholds ilivelihood idiversification iand 

ipoverty ialleviation iin iGiwa iLocal 

iGovernment iArea iof iKaduna iState, iNigeria. 

iConsilience i(15): i219-232. 

Sullivan, iC. iA., iMeigh, iJ. iR. iand iFediw, iT. iS. 

i2002. iDerivation iand itesting iof ithe iwater 

ipoverty iindex iphase i1. iFinal iReport, iMay 

i2002. 

Tambo, iJ. iA. i2016. iAdaptation iand iresilience ito 

iclimate ichange iand ivariability iin inorth-east 

iGhana. iInternational iJournal iof iDisaster iRisk 

iReduction i17: i85-94. 

Tambo, iJ. iA. iand iWünscher, iT. i2017. 

iEnhancing iresilience ito iclimate ishocks 

ithrough ifarmer iinnovation: ievidence ifrom 

inorthern iGhana. iRegional iEnvironmental 

iChange i17 (5): i1505-1514. 

https://www.ipcc.ch/ipccreports/tar/wg2/pdf/wg2TARchap1.pdf
https://www.ipcc.ch/ipccreports/tar/wg2/pdf/wg2TARchap1.pdf


21 
 

Tesso, G., Emana, B. and Ketema, M. 2012. 

Analysis of vulnerability and resilience to 

climate change induced shocks in North 

Shewa, Ethiopia. Agricultural Sciences 3 

(06): 871. 

 

Tobkio, K. 2013. The Relationship between 

Formal Rule of Law and Local Traditional 

Justice Mechanisms. In: The 18th Iap Annual 

Conference and General Meeting. pp. 1–22. 

Umaru Baba, S. and Van der Horst, D. 2018. 

Intra-household relations and environmental 

entitlements of land and livestock for women 

in Rural Kano, Northern Nigeria. mdpi   5 

(26): 1-19 

Walker, B., Carpenter, S., Anderies, J., Abel, 

N., Cumming, G., Janssen, M. and iPritchard, 

R. 2002. Resilience management in social-

ecological systems: a working hypothesis for 

a participatory approach. Conservation 

Ecology 6 (1): 14. [online] URL: 

http://www.consecol.org/vol6/iss1/art14/ 

 

Walker, B., Holling, C. S., Carpenter, S. R. and 

Kinzig, A. 2004. Resilience, adaptability and 

transformability in social–ecological systems. 

Ecology and Society 9 (2): 5. [online] URL: 

http://www.ecologyandsociety.org/vol9/iss2/

art5: 

 

 


