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Abstract

Despite the international significance attacheditoate change adaptation, there remains a
lack of understanding of the key barriers that idethe effective implementation of
adaptation strategies by households across subeBeAfica. Better understanding of the
vulnerability of agriculture-dependent househotulslimate variability requires exploration

of the barriers that constrain the implementatibadaptation strategies. This paper uses case
studies from northeast Ghana and a systematiatiitex review to assess the barriers that
restrict effective implementation of climate adajotas in sub-Saharan Africa. Results
suggest that households are constrained by a mriggriers, the most important of which
included financial barriers, institutional barriensd a lack of information on climate change
characteristics. Findings highlight that the praonsof credit facilities, development of early
warning systems, effective communication of climatermation and an understanding of

the local context within which adaptations takecplaare necessary pre-requisites to enhance
climate adaptations and rural livelihoods in sub&Ban Africa. Households need to be
supported through the provision of micro-creditesoles, community empowerment and
extension initiatives aimed at enhancing socialvoeks within farming communities in order
to reduce their vulnerability to the adverse impagftclimate variability.

Keywords. adaptation, climate change and variability, leas;i Ghana, sub-Saharan Africa,
households, systematic review
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1 Introduction

International studies (e.g. Boko et al., 2007; Ubékal., 2011) suggest that Africa is
particularly vulnerable to climate change and \lig. This vulnerability has been
attributed to the continent’s high poverty levétsy adaptive capacity, its dependence on
rain-fed agriculture as well as its limited economnd institutional capacity (Boko et al.,
2007). Research suggests that food productionelated livelihoods will be
disproportionately affected by climate change aadability in sub-Saharan Africa
(hereafter, ‘'SSA’) (e.g. Schlenker and Lobell, 20XTlimate change has even been described
as a new security threat for Africa (Brown et 2007). Climatic projections suggest that
prolonged and more intense droughts are likelyattse SSA to become drier (Boko et al.,
2007; Christensen et al., 2007). Increasing meananemperatures will increase evapo-
transpiration losses resulting in a reduction ithsoisture content. Boko et al. (2007)
project that climate change will reduce net cropereies by 90% by 2100. This is likely to
exacerbate poverty and underdevelopment in manytdes (Sissoko et al., 2011) and lead
to significant migration both within countries amternationally.

In an attempt to reduce the adverse impacts ofatérahange and variability,
households in SSA employ several strategies to wajpeclimate change and variability.
Adaptation is therefore not new to farming housdba@nd communities, with many
instances where adaptations have been employedpomse to changes in the climate, for
example, by altering settlement and agriculturdigpas. However, climate change and its
associated impacts add a new dimension and urderthg adaptation challenge. Adaptation
is the process by which stakeholders (includingh&s) mitigate the adverse impacts of
climate on their livelihoods and involves adjusttsen lifestyle and economic structure in
order to reduce the vulnerability of a system tmate change and variability (Smith et al.,
2000). International efforts at finding solutiomsdimate change have recognised the role of
adaptation as a policy option (Ford, 2007; Pielkal ¢ 2007). For example, Article 10 of the
Kyoto Protocol and Article 4.1b of the United NatsoFramework Convention on Climate
Change (UNFCCC) commit parties to these treatiggdamote adaptation to reduce the
adverse impacts of climate change. In 2001, thadkash Conference of Parties established
the Adaptation Fund in order to finance adaptaindatives by developing countries. The
December 2010 meeting of the Conference of Parti€ancun also established Green
Climate Funds aimed at enabling long-term finan@hgdaptation and mitigation efforts by
developing countries. Under the UNFCCC, least dguaf nations have also prepared and
submitted National Adaptation Programme of ActiN8PAs) to the Conference of Parties.
Considerable research attention has been givetagataion both in practice and politics
(e.g. Pielke et al., 2007; Thomas et al., 2007stereet al., 2011).

Despite the significance attached to adaptati@rethemains a lack of understanding
of the key barriers that impede the effective impatation of adaptation strategies by
households across SSA. Whilst extensive researdtfawiers to climate adaptation has been
conducted elsewhere in regions such as EuroperaliastCanada, and The United States
(e.g. Jantarasami et al., 2010; Biesbroek et@l.12Barnett et al., 2013; Gero et al., 2012;
Matasci et al., 2013; McNeeley, 2012), little engal evidence exist on barriers to
adaptation to climate change in SSA (e.g. NielsehReenberg, 2010; Boyd et al., 2013;
Sietz et al., 2011). The existing empirical evidena barriers to climate adaptation in SSA is
highly fragmented and context-specific. To achia\eetter understanding of the
vulnerability of agriculture-dependent househotulslimate change and variability requires
exploration of the barriers that constrain the enpéntation of adaptation strategies.
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Barriers are defined as factors, conditions oratdss that reduce the effectiveness of
adaptation strategies (Moser and Ekstrom, 2010ngleaal., 2011). Barriers have been
distinguished from limits to climate adaptationsthe fourth assessment report of the
Intergovernmental Panel on Climate Change (IPG@)td are defined as “conditions or
factors that render adaptation ineffective as paese to climate change and are largely
insurmountable” (Adger et al., 2007, p. 733). Leid climate adaptation are endogenous
and absolute and therefore unsurpassable (Hulae @007; Dow et al., 2013). Many
frameworks and approaches have been developedigyaiand the limits and barriers to
climate adaptations (see Moser and Ekstrom, 20b0kéiv et al., 2012; Lehmann et al.,
2013; Dow et al., 2013Howeverthe identification and evaluation of barriers tonate
adaptation measures by farmers is an aspect ofiagapsearch that has been less
comprehensively researched (Howden et al., 20@&té&m and Stafford-Smith, 2009). In
contributing to this literature, this paper usesecstudies and systematic literature review to:

0] Identify the key adaptation strategies used by éoolsls in SSA with

particular emphasis on migration and lessons fr@®ecstudy research in
Ghana;

(i)  Assess the barriers that restrict the effective lemgntation of climate
adaptations in case study villages and SSA morelwid

(i)  Draw policy recommendations and identify potentvalys forward to enhance
support aimed at reducing the vulnerability of dhwtler farmers in SSA.

Findings from this paper will help target approfegieegion-specific climate adaptation policy
to reduce the vulnerability of households in SSA aatline an agenda for further research.

2 Research design and methods

This paper uses a two-stage methodology. Firgasas primary empirical data from three
villages in north eastern Ghana to provide locaerstanding of climate adaptation barriers.
Second, it situates the locally-identified barriefthin a systematic review of the wider
adaptation literature to provide a comparative ysigalof key barriers that restrict the
implementation of adaptation strategies in SSA. different agro-ecological zones of Ghana
shares socioeconomic, agro-ecological and clintdu#cacteristics similar to the Sahel and
other parts of SSA. For instance, the socioeconahmcacteristics of Ghana in terms of
poverty levels and per capita GDP (of less than1088 per year) are similar to those of
other West African countries (UNDP, 2010). Like @harain-fed agriculture provides
employment to more than half of all the populatiomost of West Africa (UNDP, 2010).
Therefore, Ghana is a useful case study contexhioh to undertake more detailed study to
understand the key barriers to the effective imgletation of adaptation strategies by
households across the sub-region.

2.1 Case study analysis

This study is situated within the context of noasieGhana. The Bongo district of the Upper
East region (see Figure 1) was selected for thidysivhere a previous study by Antwi-Agyei
et al. (2012) identified this area as the most &rtdble district to drought in Ghana. The
Bongo district is characterised by high povertgsaand poor soil fertility. The district lies
within the Sudan savannah agro-ecological zone uhirenodal rainfall pattern permits one
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main farming season from May/June—-September/Oci@iekson and Benneh, 1988). The
district experiences average annual rainfall o-8@W0 mm (EPA, 2003), with maximum
temperatures of 368 and mean monthly minimum temperatures o€2EPA, 2003). The
major economic activity is subsistence agricultuin about 90% of the total population
(77,885) in the Bongo district dependent on rashdgriculture for their livelihoods (GSS,
2011). The major crops grown include sorgh@uarghum bicolay, millet (Pennisetum
glaucun), rice Oryza sativy, groundnut Arachis hypoger guinea corn§orghum vulgarne
and maizeZ{ea mayp Based on expert and stakeholder interviews ccteduwith local
experts at the Ministry of Food and Agriculturereth farming villages — Adaboya, Ayelbia
and Vea (Figure 1) were selected for this studgsehcommunities were selected because,
according to the local experts and stakeholdeey, Were exposed to drought and have not
been able to deal with this climate anomaly.

2.2 Research Methods

This paper uses qualitative data collected durimy M August, 2010 and June — August,
2011. Data collection started with a rapid rurgdragsal to gain an overview of the
significant social and physical features of thetebkvillages (Chambers, 1994). A mixture
of participatory methods including key informanterrviews, focus group discussions and
household questionnaire surveys were used alloleira) people the opportunity to
participate by sharing their experiences and kndgéeto outline possible solutions to local
climate challenges. A total of 135 structured hbade questionnaires were undertaken in the
three villages (45 questionnaires in each villagiuseholds were stratified into different
wealth groups and a random sample of householdswasyed (Antwi-Agyei, 2012).
Households are defined “as constituting of a grofupeople who own the same productive
resources, live together and feed from the sanig(jgato, 2006, p. 129). Purposive
sampling was used to identify key informants. Atsieone focus group discussion was held
in each farming village involving between 5 andfda@ners of different socio-cultural
backgrounds, to ensure triangulation of the keyasemerging from the household
guestionnaire. A total of 9 key informants wereestdd for in-depth interview into the issues
raised at focus group discussions. These informaets selected based on their farming
knowledge and experience of environmental changeesented during the focus group
discussions and household questionnaire survey.
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Figure 1: Case study villages in Bongo District, northern Ghana.

2.3 Systematic review of the literature on barriers to climate
adaptation

A systematic review was conducted on peer-revigit@a@ture to explore the extent to which
the barriers identified in the study villages ha&een reported in other studies in SSA. A
realistic review approach that emphasises deptieraihan breadth of the documents
reviewed was adopted following the procedure oatlim Thompson et al. (2010) and
Biesbroek et al. (2013). To do this, the key wadrshes of terms including [barrier*] AND
[climat* adaptation] AND [Africa] were conducted the electronic database — Web of
Science — in similar fashion as is described bynijson et al. (2010), Biesbroek et al.
(2013) and Foret al (2011). The analysis from the first phase — chisdies — informed the
selection of key words in the systematic literatenaew. The search was limited to articles
that were published in English since 2000 to enthatbarriers identified in the literature
were current (see Table 1 for exclusion and inolusriteria). Additionally, the reference
lists of relevant articles were manually checkedrisure that no relevant published articles
on barriers to climate adaptation in SSA since 2086 missed. This paper adopted a
systematic approach to avoid the inherent biadasrg to the selection and interpretation of
content that often characterised traditional ltem@ reviews (Biesbroek et al., 2013). Studies
in climate change research including Thompson.€all0); Ford et al. (2011) and
Biesbroek et al. (2013) have demonstrated the \@&fltids methodological approach in
gleaning knowledge from existing literature.
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2.4 Data analysis

Quantitative data from the household questionnaéee coded in a way that Microsoft Excel
(Version 2010) and Predictive Analytic Softwarer(ferly SPSS) understand to enable

appropriate statistical analysis to be made. Dati@\analysed using descriptive statistics and

compared means, where possible. Qualitative data iinterviews and focus groups were
coded and indexed through intensive content argilgsarder to identify major themes
(Krippendorff, 2004). Structuring themes permittbd categorisation of the responses and
identification of those that diverged from the coomthemes. Key informant interviews and
focus group discussions were used to triangulagecantradictions observed in the data.

3 Results

The results of the household questionnaire sunfegss group discussions and key
informant interviews are presented in the followsagtions. First, we explore the key
climate adaptations strategies used by householidfeistudy villages and from the literature
with particular emphasis on migration, which emerge a key strategy in the analysis.
Second, we outline the key barriers to the implaaten of adaptation strategies in Ghana.
Third, we explore the policy implications of thedings for climate change adaptations and
rural livelihoods in case study villages and SSAenwidely.

Table 1: Criteria for including or excluding articles in the systematic review

Criteria Excluded Included Justification
Date of Articles published prior to Articles published It is assumed that considerable
publication January, 2000 between January, attention has been given to

Language of
publications

Main theme
of publication

Availability of
article

Country or
region of
study

Articles that were
published in languages
other than English

Articles that did not give
particular attention to
barriers to climate
adaptation. Articles that
related to human evolution
or adaptation were not
included

Articles that were not
available in the Web of
Science

Articles that focused on
developed countries

2000 — July, 2013

Articles published in
English

Articles that have
the words barriers or
limits or constraints
or obstacles to
adaptation in title or
abstract

Articles that were
available in the Web
of Science

Articles that had
Africa as the major
focus of the study

climate change research since
2000.

To facilitate understanding of
published articles.

Since the focus of this study was
to explore the key barriers to
climate adaptation, the theme
of the article needed to closely
link to the objective of the
study.

The Web of Science provides an
authoritative source for
gleaning literature from
published sources.

The study aimed at enhancing
understanding of barriers in
Africa and therefore selected
papers that focused on the
continent.
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Type of article Grey literature such as Only peer-reviewed  To avoid grey literature and
conference proceedings articles were arbitrariness in the selection of
were not included. included research articles.

3.1 Adaptation strategies employed by households in case study
villages

Table 2 shows that at the micro-level, househaidbé case study villages employ several
on-farm and off-adaptation strategies including, it limited to, livelihood diversification,
crop diversification, labour migration, plantingodght-tolerant crops, and using irrigation.
The results also suggest other key adaptatioregiest include changing the timing of
planting, using indigenous knowledge to develomate models as well as planting early
maturing varieties of crops in an attempt to redheenegative impacts of climate variability
(particularly droughts) on their livelihoods. Otheruseholds claimed reducing their food
consumption as well as changing their diets to euiple climate variability (see Table 2).
Though crop diversification has long since beenttaditional norm for households in the
case study villages, focus group participants iteylothat it is assuming a greater significance
as a climate adaptation strategy. The use of tragdacilities among small-holder farmers to
reduce crop failure due to meteorological drougtdther northern Ghanaian dry land
agricultural systems has been documented by Laudle (@012). Studies have shown that
local farmers in SSA have rich and sophisticatao-&gological knowledge useful for

climate adaptation (e.g. Nyong et al., 2007; Spaaast al., 2010; Naess, 2013). These
adaptations are perceived to be successful asinadsenave depended on them to withstand
the adverse impacts of the climate on their livaiths. Migration was cited as a key
adaptation by the majority of the households tlaatigpated in the study (90%;= 122)

(see Table 2), and therefore special attentioivengto migration in the following section.

3.2 Migration as a climate adaptation strategy in sub-Saharan
Africa

Migration has long been part of the history of hehads in northern Ghana (Rademacher-
Schulz and Mahama, 2012; Van der Geest, 2011). Menvdroughts since the 1970s have
added greater importance to migration as a clirad#gptation strategy more widely. Results
from the present study suggest that the majorityoafseholds (90%) = 122) sampled in the
three farming villages, reported that at least imeenber of their household had migrated
over the period 2006-2011 as a strategy to cogeakinate variability. Focus group
participants claimed that after harvest in Octddevember, many of the farmers, mostly the
younger ones, leave for southern Ghana, espeéialganti and Greater Accra regions, where
the climatic conditions and job opportunities aegtér. This is illustrated in the following
interview remarks:

Our youth are all moving to southern Ghana in skaw€job opportunities and
good farming conditions because in this villagefdmening season is only from
late June to October and after that there is nokvor our youth. The
environmental conditions are so harsh and do ndterfarming attractive any
longer to our youthKey informant, Vea, August, 2010].
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Table 2: Adaptation strategies in the study villages and SSA more widely

Adaptation strategies

Type of adaptation

Long-term or short

Proportion of households

Documented examples from elsewhere SSA in the

term in study villages’ literature

Changing the timing of On-farm adaptation Long term 90 (122) Bryan et al. (2009) (Ethiopia and South Africa)

planting Waha et al. (2012)

Planting early maturing On-farm adaptation Long term 52 (70) Cavatassi et al. (2011) (Ethiopia)

crops

Crop diversification On-farm adaptation Long term 90 (121) Mary and Majule (2009) (Tanzania)

Planting drought-tolerant On-farm adaptation Long term 71(96) Stringer et al. (2009) (Malawi and Swaziland)

crops

Using irrigation On-farm adaptation Long term 13 (18) Enfors and Gordon (2008) (Tanzania); Laube et al
(2012) Ghana

Livelihood diversification ~ Off-farm adaptation Long term 36(48) Barrett et al. (2001) (Burkina Faso) Newsham and
Thomas (2011) (Namibia)

Relying on family and Off-farm adaptation Short tem 45(61) Thomas et al. (2007) (South Africa)

friends

Using agro-ecological Off-farm adaptation Long term 72(97) Roncoli et al. (2002) (Burkina Faso); (Uganda),

knowledge Speranza et al. (2010) (Kenya)

Migration Off-farm adaptation Short term 90(122) Wouterse and Taylor (2008) (Burkina Faso); Van
der Geest (2011) Ghana

Changing diets Off-farm adaptation Short term 73(98)

Reducing food Off-farm adaptation Short term 77(104)

consumption

Source: Modified from Antwi-Agyei et al. (under rew)
*Numbers in parenthesis indicate counts of housishahd those not in parentheses are percentages
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Qualitative interview data suggest that when fagmeithe case study villages have depleted
their food reserves during the dry season, théyeermigrate or call on the assistance of their
family members who have migrated to southern Ghausalvage the situation and prevent
destitution. Farmers were asked why they or memdettseir households migrated out of
these communities. Results show that farmers nagnatesponse to climate variability
(particularly drought) and other harsh environmeotaditions as well as socioeconomic
pressures. This is detailed in a typical commerd kgrmer:

It is important to feed my family during the drjasen and one of the key
strategies is to migrate to the south and work #sbaurer. This helps me to get
money and send some to my family to buy food. tleme are few employment
opportunities in the north compared to southern @&hal' here are no industries

and markets in the north and this makes living ftgrige difficult[Ayelbia,
August, 2011].

Emphasising the extent of drought-induced migratsofarmer provided a characteristic
remark:

... from November to May, there is no farming in thliage as we depend
entirely on the rains for our farming activitieéou cannot stay here and starve so
the best option is to migrate to work on peoplatss to get money. When there

is drought, you have nothing to eat; the only api®to migratdAdaboya,

August, 2010].

Emanating from these observations is that farmretsese communities migrate partly due to
the absence of adequate rainfall which leads taghband eventually famine. Nonetheless,
they are also confronted with other socio-polit@atl economic challenges that partly
influence the decision to migrate (Mertz et al.1@0Quinn et al., 2011). Hence, migration
decisions by households were determined not ontlphéyack of rainfall, but also by a host
of overlapping causes. For instance, in additiola¢& of adequate rainfall, households
reported declining soil fertility (40%), lack of ghoyment opportunities (30%) and poor
infrastructure development (15%) as some of theamawhy members of their households
migrate to the south. Important to note is thateoimcsouthern Ghana, the literature reports
that the majority of these migrant farmers mostbrkvas (i) labourers on other people’s
farms, (ii) watchmen or security officers and;)(hiead porters Kayayei) (Awumbila and
Ardayfio-Schandorf, 2008). These activities ard@i income livelihood opportunities.
Most of these migrant farmers find it extremelyfidiilt to obtain employment in the formal
sector because of their lack of skills and low edional standards.

These results compare favourably with findings fratimer studies on migration in
Ghana and the wider literature (Rademacher-Scimdzvtahama, 2012; Van der Geest,
2011; Meze-Hausken, 2000). For instance, a repothe ‘Where the Rain Fallroject by
Care International shows that households in theoiWadlistrict of Ghana migrate because of
food insecurity linked closely to climate variabjl{(Rademacher-Schulz and Mahama, 2012).
A review of the literature suggests that migra@ésnan adaptive strategy is not uncommon in
other parts of SSA (Tyson et al., 2002; Meze-HansR800). In most parts of SSA,
temporary migration has been used as both reaatiste@anticipatory response to drought-
induced food insecurity. For instance, Dabi e{2008) observed that labour migration was
one of the principal strategies indicated by rimaiseholds in northern Nigeria as both a past
and present climate adaptation strategy. A rededysy Scheffran et al. (2012) also

[14]



indicates that migration may contribute to resitiemnd innovation in climate adaptation in
northwest Africa. This is because migrant workens enhance livelihoods and build the
resilience of the original home communities througmittances.

3.3 Barriers to climate adaptation in sub-Saharan Africa

In an attempt to understand what restricts houskshfiobm implementing adaptation
strategies, households were asked to identify keydys to climate adaptations. The most
commonly identified barrier was the lack of finaalaiesources. Almost 97% € 131) of
households cited a lack of financial resources seviaus barrier (Table 3). About 65%=

88) also perceived a lack of information on climettenge characteristics, whilst 3386

45) reported that a lack of institutional capatityacilitate agricultural adaptation served as
barriers. About 26%n(= 35) of the respondents described social-cultwaaliers such as
belief systems and local norms as serious obstAnlather 28% 1t = 38) and 7%r(= 9) of

the households identified technological barrierd atack of infrastructural development
including ready markets respectively (see Tabléi8useholds also reported unavailability of
credit facilities to purchase farm inputs suchaslizers, farm implements and pay labourers.
This has serious implications for climate adaptadad agricultural development more
broadly in SSA. The risks presented by climate geao the livelihoods of these households
are set to increase (IPCC, 2007), yet the mechanm&aded to reduce this risk are not fully
supported.

3.4 Results from the systematic review

The systematic review yielded 63 articles that wetkiced to 18 articles following the
inclusion and exclusion criteria described in Tahl&he abstracts of the 18 articles were
carefully read and this was trimmed down to 13has. Table 4 shows the textual analysis of
the 13 selected articles. The 5 articles were ebedurom the systematic review because
these articles did not give particular attentiocltmate adaptation barriers and were not also
focused on developing countries, particularly SBe results show that there has been
relatively considerable research into the bariérdimate change adaptations in SSA during
the last five years (2008-2013) with the majorityle selected articles published between
2008 and 2013 (Table 4). The results also inditaethe majority of the reviewed
publications focused on agricultural adaptationtewenanagement and multiple sectors.
Further, the result shows that financial and ingthal barriers constituted the majority of
barriers identified in the reviewed publicationgle 4). Using the institutional affiliations

of the lead author, the results of the systematieeww show that the majority (77%) of the
lead authors were based in institutions outsidecAffTable 4).
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Table 3: Barriers to climate adaptation identified in case study villages

Barriers to adaptation

Proportion of
households

Documented examples from the literature

Adaptation strategies affected in case studies
and the literature more widely

Financial barriers

Lack of information on
climate change
characteristics
Social-cultural barriers

Institutional barriers
including political barrier

Lack of infrastructural
development including
ready markets

Technological barriers

97(131)

65 (88)

26(35)

33(45)

7(9)

28(38)

Bryan et al. (2009); Huang et al. (2011), Peterson (2013);
Gero et al. (2012); Antwi-Agyei (2012); Measham et al (2011)

Boyd et al., (2013); Ziervogel et al (2010); Measham et al.
(2011), Mukheibir and Ziervogel (2007); Adger et al. (2009).

Adger et al. (2003), Jones and Boyd (2011); Nielsen and
Rosenberg (2010); Adger et al., (2009); Adger et al. (2012);
Stafford-Smith et al. (2011).

Jantarasami et al. (2010); Biesbroek et al. (2013), McNeeley
(2012); Eriksen and Lind (2009); Sietz et al. (2011);
Amundsen et al. (2010); Measham et al (2011); Ford et al.
(2011)

This is related mostly to lack of resources to mitigate the
adverse impacts of climate change and variability.

Most studies relate technological barriers to development of
early warning systems in SSS (e.g. Boyd et al., 2013) as well
as technical expertise in climate research (see Washington et
al., 2004).

Planting trees, planting improved varieties of
crops, diversification of livelihoods activities,
changing the timing of planting.

Changing the timing of planting, planting early
maturing varieties, using irrigation,
development of early warning systems.
Temporary migration, changing the timing of
planting.

Planting of improved varieties of crops,
development of early warning systems, using
irrigation systems.

Planting drought-tolerant crops, diversification

of livelihoods and crops diversification.

Development of early warning systems,
developing drought-tolerant crops.

*Numbers in parenthesis indicate counts of housishahd those not in parentheses are percentages
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Table 4: Textual analysis of selected publicatifvos systematic review

Article Year Main focus of Information Financial Institutional Technical Social- Lead author
no. article barriers (economic) (political) barriers cultural based in
barriers barriers barriers Africa
1 2010 Water X X X Non-Africa
management
2 2011 Multiple X X Non-Africa
3 2009 Water X Non-Africa
management
4 2010 Multiple X X X X Non-Africa
5 2008 Water X X Africa
management
6 2009 Agriculture X X Non-Africa
7 2011 Multiple X X X X Non-Africa
8 2011 Multiple X X X X Non-Africa
9 2011 Agriculture X X Non-Africa
10 2012 Agriculture X X Non-Africa
11 2007 Multiple X X X Africa
12 2012 Agriculture X Africa
13 2010 Multiple X Non-Africa

X indicates that the particular barrier was ideetifor highlighted in the article. The other basianclude lack of access to land, market etc
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4 Discussion

The findings from the case studies and systemawiew are now discussed in order to
outline policy recommendations to reduce the vhgity of households in SSA to climate
variability. In doing this the implications of tliedings for project level support and
livelihoods of households in SSA are also explored.

4.1 Migration-environment nexus

The results on labour migration confirm severatlss suggesting that people migrate in
response to harsh climate conditions as an adapialanism (McLeman and Smit, 2006;
Gemenne, 2011). Rademacher-Schulz and Mahama (26d2yan der Geest (2011)
similarly observed that environmental factors iohg shifts in rainfall seasons and increased
intensity and frequency of droughts are among #hedkivers for migration of farmers from
northern to southern Ghana. It is also significdargtress that food insecurity and lack of
livelihood opportunities in northern Ghana coulddaetly attributed to poor national policies
(for example those on agriculture and economic lkdgweent). In terms of economy, Ghana
has a stark north-south divide with the south beahatively prosperous because of a great
number of job opportunities. Government policiesryithe colonial as well as the pre-
colonial times have tended to structurally negleetnorth. This has resulted in a widening
gap in terms of livelihood opportunities betweems$eholds in the north and those in the
south. People who solely depend on rain-fed adticeifor their livelihoods (as in many SSA
countries) may have their livelihood activitiespaodised by climate change and variability
(particularly drought). Hence, such households heaxe few options other than to migrate to
find alternative livelihoods elsewhere.

4.2 Understanding barriers to climate adaptations in sub-Saharan
Africa

In the following sections the key barriers ideeiifiin the case study villages and the literature
are explored. In doing this, the implications fobmate adaptations are flagged up.

4.2.1 Financial barriers

The results suggest that financial barriers arecbniee key barriers that restrict
implementation of adaptation strategies by housi=hiol SSA (e.g. Peterson, 2013; Antwi-
Agyei, 2012; Bryan et al., 2009; Kithiia, 2011)nE&ncial barriers are largely related to budget
deficits experienced in many economies across &% ¢(UN-HABITAT, 2010). Every

form of adaptation entails some direct or indif@zancial costs. For instance, the use of
improved varieties of crops including groundnutdé&een reported as one of the key
adaptation strategies for farmers in northern Gl{aea Peterson, 2013). Such fast-growing
groundnuts have kept farming households in nortdrana afloat in the midst of chaotic
rainfall patterns (Peterson, 2013), However, fagi&ve often reported difficulties in
accessing such improved varieties of groundnutenivhen such improved varieties are
available, their price may be prohibitive makinglifficult for many small-holder farmers to
access. Thus, farmers have often sought to useaivai saved seeds or alternatively purchase
such seeds from the local markets. Bryan et aD4pbave also reported that financial



barriers due to lack of credit facilities are orie¢h® most important obstacles hindering the
implementation of appropriate climate adaptatioatsgies by farmers in Ethiopia.

Generally, small-scale farmers in the case stultggés are considered poor. For
instance, data from the Ghana Statistical Servideate that an estimated 90% in the case
study villages live on less than $1.00 per dayamedtherefore considered poor (GSS, 2000).
Poor households have a limited amount of capisgtashat may be needed to reduce the
impacts of climate variability on their livelihoodsd thus may be least prepared to deal with
climate related shocks (see Dasgupta and BaschHrQ).

4.2.2 Social-cultural barriers

The belief systems of a particular group of peagle constitute one of the greatest barriers to
the implementation of climate adaptation strategebouseholds. Strongly held beliefs,
cultural practices and value systems and the wanay of individuals or groups, greatly
influence the way they perceive climate changethateby their subsequent adaptation
strategies (Jones and Boyd, 2011; Stafford-Smith. eP011; Adger et al., 2012). Culture is
central to the decision to adapt and thus, thetifigation of risks and the subsequent
implementation of appropriate adaptation strate(ielger et al., 2012). Within the same
geographical region, different cultural groups raaydifferently in their response to risks
including the adverse impacts of climate changeg@ékdt al, 2012), and such responses may
be greatly influenced by the pre-existing beliefteyns and values and norms of the group
(Moser and Ekstrom, 2010). For example, culturatpces prevented thailbein northern
Burkina Faso from embracing livelihood diversifioat adaptations strategies such as
development work, labour migration and gardeningetiuce their vulnerability to drought.
Contrary, their counterparts, tReémaiibe,have used labour migration and diversification of
livelihoods as adaptation strategies (Nielsen aseinRerg, 2010). With regard to migration,
Rademacher-Schulz and Mahama (2012) observeddtial and cultural norms constrain
female migration compared to male migration inKfaelowli district of Ghana. This
potentially limits the adaptation options availatdesuch female farmers.

Jones and Boyd (2011) observed that societal nandvalues act as major barrier to
successful climate adaptation in Western Nepaliabbarriers may be cognitive, normative
or institutional governance and structure (seesane Boyd, 2011). Cognitive barriers
involve psychological and thought processes tHatence individuals’ reactions to risks
including climate change (Swim et al., 2011). Natimeabarriers include cultural norms and
values that could influence individuals’ responsesnvironmental (including climate)
change. Individuals and groups employ a range ghitive strategies to avoid “accepting the
possibility of unpleasant futures and the neecctmaw” (Stafford-Smith et al., 2011, p.
201). These strategies include active and casugldeblame shifting, as well as
reinterpreting the threat. In this regard, the apm@tion of the local context within which
climate adaptation takes place is quite criticadleled, there is increasing demand for
adaptation strategies that acknowledge local costgch as belief systems and indigenous
knowledge (e.g. Jennings and Magrath, 2009).

4.2.3 Lack of information on climate change characteristics

Access to information on climate change charadtesiss a very powerful tool that can be
used to enhance the adoption and implementatiadaytation strategies by households in
SSA. This is particularly important for Africa (IRX; 2007) and Ghana in particular, where
there are few climate projections due to lack girapriate climate data. This is crucially
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important considering that most farming systemS$A depend on rain-fed agricultural
systems. Hence, lack of appropriate climate infaimnacould be critical for food security.
Even when climate information has been providedsitally comes in the form of seasonal
forecasts that may not be useful in long-term plagief agricultural activities (Ziervogel et
al., 2010). This has often contributed to food msgy. The information barriers, similar to
findings by Adger et al. (2009), suggest that infation and awareness on climate change
could potentially serve as barrier to successfplémentation of adaptation practices.

Drought preparedness involves the development efgemcy plan and early warning
systems that have the capacity to provide real-tlneate information to aid decision making
on drought (Boyd et al., 2013). Providing early mmg systems and climate risk information
for drought mitigation has been acknowledged byomiajternational conferences such as the
World Summit on Sustainable Development as wethaslohannesburg Plan of
Implementation of Agenda 21. One of the key popayprities at the World Summit
Sustainable Development was the provision of eadsning systems that are affordable and
locally available to the people so as to enhamelli responses to incidences of drought.
Successful implementation of climate adaptatioatsgies requires that farmers do not only
have sufficient knowledge about the available apstjdut also have adequate capability to
assess the available options so as to make infod®edions on the best adaptation strategies
(Lee, 2007). In Zimbabwe, Patt and Gwata (2002pmey that the usefulness of seasonal
forecasts may be limited by issues relating toibikty, scale, cognitive capacity, legitimacy
as well as institutional and procedural barriers

The lack of appropriate information on climate ajpaicharacteristics could be related
to the lack of adequate and state-of-the art egelipprat meteorological departments across
this region. Many of the weather stations aredlipped to produce real-time scale climate
information for adaptation. This prevents the tiyngdediction and forecast of the rainfall
pattern to enable farmers to make informed decssiBarmers in the case study villages and
more widely in Ghana have therefore tended to lusie indigenous and agroecological
knowledge, based on the past experience, to fomplEx mental models of the climate with
which they forecast the weather.

4.2.4 Institutional barriers

Institutions are defined as the “social cement Witk stakeholders to access to capital of
different kinds to the means of exercising powet sm define the gateways which they pass
on the route to positive or negative adaptatiodsiies, 1996, p. 24). Institutions play a
crucial role in enhancing the capacity of local conmities to cope with climate variability
and providing mechanisms that help to shape thealsared individual interactions within the
society (Agrawal and Perrin, 2009). A review by $timek et al. (2013) revealed that
governmental institutions are key to enabling onoging barriers to climate adaptation.
Adaptation policies in many SSA countries tendeddp-down, driven by the central
government that has often constrained adaptiveegies at the regional and local levels. In
Mozambique, Sietz et al. (2011) asserted thattiigtnal barriers at the individual and
organisational levels could influence the mainstieg of adaptation strategies.

In many farming communities in SSA, extension @fgare supposed to be the link
between the scientific community and farmers bylitating the flow of scientific ways of
farming, including the adoption of innovative wayf§arming, to farmers. However, in many
cases the extension officers may be overwhelmeatidypumbers of communities they serve,
making it practically impossible to attend to theeds of all farmers. The lack of climate
adaptation information including weak institutioralpacity coupled with the intra-annual
rainfall variability and increased temperature \pithce food security in many SSA countries,
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under considerable stress. Institutional barrietdacalso be related to political barriers.
Based on fieldwork in Kenya, Eriksen and Lind (2Df&ported that people’s responses to
drought may be greatly influenced by the prevaifmodjtical process. In a review of
adaptation practices in developed countries, Ebal (2011) reported that a lack of political
will at the local levels was a major barrier tawdite adaptation.

4.2.5 Technological barriers

In the literature, technological barriers are cdesed as one of the key barriers to climate
adaptation in SSA (Kithiia, 2011). Households caly@mploy the adaptation tools and
options that have been developed (Kolikow et 812, and which are applicable in the local
contexts. In characterising adaptation to clim&i@nge in agriculture, Smit and Skinner
(2002) identified technological developments as @frthe four key agricultural adaptation
pathways. Technological developments includingdineelopment of new crop varieties,
early warning systems as well as the developmemtigétion techniques are critical to
climate adaptations. However, in SSA where thellef/eechnological development is quite
limited, households may not have the full rangaddptation options that may be available in
developed countries. In this regard, the lack eaded technologies across SSA may
constrain the adaptation opportunities and capegslof households to employ some of the
more advanced technologies that could enhancedeaudrity and related livelihoods through
the development of early warning systems.

It is worthwhile to stress that technological opsdor climate adaptation are also
implemented within appropriate socioeconomic, legal institutional framework (Klein et
al., 2001), which most sub-Saharan countries terack. The Africa climate report
commissioned by the UK Government identified loshtgical expertise in climate modelling
as one of the key challenges to climate changaresén Africa (Washington et al., 2004).
Lack of technology is also related to inadequatalilng on agriculture and climate change
research by governments across Africa (Enete andsan2010).

4.2.6 Lack of infrastructure development including ready markets

Though related to agricultural development moreelyidthe lack of readily available markets
was identified by households to constitute a majstacle to the successful implementation
of climate adaptation strategies, including thenpiteg of drought-tolerant crops and
diversification of crops. A lack of market is reddtto lack of appropriate storage facilities for
farm produce in the case study villages. Indeesl|abk of storage facilities weakens the
bargaining power of the small-scale farmers wheomhes to negotiating the prices of farm
produce. This is because most of them cannot #tereproduce and therefore accept
whatever price they are offered. One key adaptatiaiegies for small-holders farmers in
dry land farming systems in SSA is the use of dnbuglerant crops. In this regard, the
virtues of cassavaanihot esculentaas an answer to climate adaptation in Africa Haeen
documented (see Jarvis et al., 2012). To this exténsion officers have been encouraging
farming households in Ghana to plant cassava. Begpipotential as a drought-tolerant crop,
households reported difficulties in selling cassemapared to maize and emphasised the
cultural appeal for maize. The lack of ready maglet a barrier to climate adaptation is,
perhaps, fully appreciated when it is related #odbligation of households to fulfil their

credit repayments. If households are not able tgged prices for their produce, they will

not be able to repay their loans and this will heseous implications for their ability to
contract future loans to implement adaptation sgias. Lack of market access is also related
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to poor physical infrastructure development suchoad networks in many farming villages
across SSA. Harsh environmental conditions coupiéida lack of access to markets as well
as well-functioning financial institutions have tabuted to food insecurity in the case study
villages.

5 Policy implications and the way forward

In the following section, this paper explores tioliqy implications based on the findings
from the case study villages and the systematiewefor climate adaptations in SSA.

5.1 Provision of credit facilities for climate adaptation

Government should liaise with banks to extend ¢edilities to farmers, because most
farmers cannot provide the necessary collateraldiiaks demand for the provision of credit.
It is significant to stress that it is most desledato give financial assistance to farmers at the
beginning of the farming season when they needgtdh@e tractors to prepare their farm
lands and purchase farm inputs in order to takamidge of the early rains. This means that
the processes involved in granting credit facsit@nd loans to farmers should be initiated
well in advance of the farming season.

5.2 Development of early warning systems and effective
communication channels for climate adaptation

Governments across SSA should invest heavily ity @arning systems on drought and
floods to aid farmers in planning their farming cens (Boyd et al., 2013). Effective
communication of information on climate adaptati®essential for adaptation by households
as communication increases understanding and aesgé€Nloser, 2010). In this regard,
appropriate communication mechanisms includingueof local radio stations broadcasting
in local dialect could be used to ensure that sliomate information and warnings reach the
intended farmers.

5.3 Improving human capital development to facilitate climate
adaptation

Sub-Saharan Africa has low expertise in climateassh (Washington et al., 2004). Hence,
there should be concerted efforts to improve thexail/human capital development in order
to improve quality research into climate-relateglihoods problems. The role of extension
services in agricultural adaptation to climate gehas been documented in Nigeria
(Mustapha et al., 2012). Efforts should be madediicy makers to improve farming
practices by strengthening the capacity of extengfticers through increased staff numbers
and training of staff with different specialismsked to different crops, especially staple
crops such as maize, rice, sorghum and millethblt great prospect for food security in
Ghana and SSA more widely.
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5.4 Appropriate institutional and policy environments

It is further recommended that appropriate insttdl and policy environments should be
created for climate adaptations. Supportive instihal framework at the local, national and
international levels is critical in enabling sucsfei climate adaptations (Schipper and
Pelling, 2006). In addition, there is the needdaper coordination amongst the various
institutions involved in climate adaptations. Festance, there should be close collaboration
between the meteorological services and extenginsices for forecasts to be made available
for agricultural adaptations.

5.5 Understanding the prevailing cultural norms and practices

Climate adaptations are not undertaken in a “stdade fashion” but rather within the
prevailing societal norms and cultural practiceddéret al, 2012). Therefore, adaptation
practices should take cognisance of these culiunaths and belief systems in order to
increase their appeal and acceptance by the looatainity. It is recommended that local
indigenous knowledge on climate adaptations shbelgynthesised. Rural households in dry
land farming systems in Africa have used their Ikc@wledge to develop coping strategies
to buffer against risk and uncertainties in thethea(Roncoli et al., 2002). Therefore, policy
makers should consider and appropriately intedoat agro-ecological knowledge with
scientific climate assessments in the design apdeimentation of climate adaptation
strategies.

6 Conclusions

By combining case studies and a systematic litezatview, this paper has provided a
nuanced understanding of the key barriers by detradimgy that households in the case study
villages and SSA more widely are confronted by ssvactors that restrict the
implementation of adaptation strategies. Key begrigentified include a lack of financial
resources, lack of information on climate changaratteristics, institutional barriers,
technological barriers as well as social-culturiers. Others include limited access to
improved varieties and a lack of ready marketshéuld be pointed out that these barriers act
interdependently to restrict the ability of houdlelsdo adapt to climate change and

variability. Therefore, policy makers need to dewasholistic and coordinated approach in
dealing with these barriers. This paper contribtbethe academic discourse on climate
adaptations by providing empirical evidence to @pepur understanding of the barriers that
confront small-scale farmers in their attempt t@lement appropriate adaptation strategies to
manage the negative impacts of climate change andbility.
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