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Factors explaining farm households’ access to and utilization
of extreme climate forecasts in Sub-Saharan Africa (SSA)
Abstract

Climate change poses significant threeaf\frican agriculture. This study analyzes the factors influencing access to and
utilization of extreme weather forecastsselected SSA countries. The data waolected from nine African countries

and analyzed with descriptive statist@nd probit regression. The results sbdwccess to climate forecast was higher
in East African countries wher65.95% received informatia@n extreme climatic events. ity of the farmers with
access to climate information also receieglvice on its utilization. The mainarges effected in farming systems due

to forecast received included changes in the timing of farming activdied,management, crgganted and crop va-
riety planted. Probabilities of accemsand utilization of climate forecasts significantly increaged (.10) with pri-
mary, secondary and tertiary educatiamong others. Initiativethat enhance farmers’ literacy, access to radio and
ability to observe accurately changesveather would further enhance thagtaptation throughlimatic forecasts.

Keywords:. climate change, adaptationinchte forecast, East Africa, \WeAfrica, Sub-Saharan Africa.
JEL Classification: Q5, Q54, Q540, Q580.

Introduction Several authors have noted that variability in average
temperature and precipitations portends some cata-

Agriculture is the backbonef several African econo- . ) L .
strophic consequences fofridan food situation given

mies. Though dominated Ipgasant farmers, the Afri- existence of underdeveloped irrigation schemes, low

can agriculture accounts fabout 25 percent of the : - :
Gross Domestic Product (GDP) (Schaffnit-Chatterjengptlon of conservaticagriculture and other pressing

2014) and contributes aboB0 percent of the labor agricultural development constraints (Boko et al.,

force (Diao, 2007). As a primary supplier of raw mat 2007; Christensen et al., 2007; Muller et al., 2011;
' X P Y supp Svaha et al., 2013). Reduction in the length of growing

rials, _agrlculf[ure ot_)wou;zl defines the pathyvays for seasons due to erratic nature of rainfalls had been pro-
sustainable industrial growth and economic transfor- .

) . : jected (Thornton et al2006), although felt impacts
mation of several African economies. Therefore, Afri-

can nations cannot downplée role of the agricultur- across African countries would differ based on resi-
al sector given the problem of food insecurity, poverIIence of cropping systems and adaptability of crop's

and some other pressing speconomic challenges enetic composition to projected variability (O’'Brien

. ; . et al., 2000; Thomas et a007). Boko et al. (2007)
(FAO, 2009; Schaffnit-Chatterjee, 2014). also noted that Africa exhibits the highest vulnerability

However, climate changs now one of the major to climate change given that average temperatures
challenges of sustainable agricultural production mould increase by between 1.5-4°C and projected
many African countries. This obviously a form of yields and revenues would by 2100 reduce by up to
market failure, and a praiag issue of concern for 50% and 90%, respectivelyurthermore, it was noted
African policy makers. Climate change affects farminthat by 2100, between 2-7 percent of agriculture’s
activities in several ways. These include rainfall insta&ontributions to Gross Domestic Product (GDP) would
bility, flooding, drought, extremely high or low tem-be lost in the Sahara, 2-4% in Western and Central
perature and severity of md storms. Specifically, it Africa and 0.4-1.3% in Northern and Southern Africa
had been estimated that in West Africa, 75 percent @oko et al., 2007).

eco_nomlcally active popul_atlon IS engage d n raln_fe‘ijhe need for climate change adaptation by small-scale
agriculture [Food and Agricultural Organization of th?armers is therefore being emphasized in many in-

United Nations (FAG), 2009]. This farming SySte"fernational forums. The major intention is to fathom

exhibits significant vulnerability to climate change L ;
(Tall et al., 2012). Furtheore, ignoring wamings a development process that minimizes farmers’ vul

from international stakeholdeon the efforts towards nera_b_lllty 0 chmate—rglat_ed product|or_1 nSkS'.ThIS 'S
) ST , a critical step for objectively evaluating efficiency
climate change mitigation is a time bomb, whose cons

. ) . of nationally defined adaptive measures for climate
sequences could result innaplete disruption of hu-

) ) O . change impact mitigation, given some peculiar un-

man ecological habitat. This is clearly evident from e . : L ,
: . . - certainties surrounding compliance with internation-

seriousness of projected impacts of climatic changg . .

on welfare of farm households and African economic commitments to reduce emission of greenhouse

gasses (GHG) (World Bank, 2012). Obviously,

development at large.

adaptation initiatives frequently task food policy
makers with urgent responsiveness to alternative
© Abayomi Samuel Oyekale, 2015. management and policy options for defining opti-
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mum pathways to understand the interconnectedndess, research activities that provide some adaptive
of the social systems and some environmental pasponses to global enmirmental changes are now of
rameters (Sarewitz et al., 2003; Pielke, 2007; Eakirery high priority. This is the gap that this study seeks
and Patt, 2011). In Africa, more emphases are naw fill by analyzing thefactors influencing access to
placed on efficient adaptive mechanisms given tlefimate forecast and determining how best those fore-
magnitude of climate change’s projected impactsasts were utilized among some African farmers. The
and inability to fully comprehend vulnerability in afindings from the study will inform some policy initia-
society where institutional arrangements for mitigaives to better channel climate forecasts in a manner
tion are either deficient or completely lacking (Hinthat produces the ultim@aexpected impacts.

kel, 2011; Downing, 2012; Wise et al., in press). 1. Conceptual framework

Policy makers’ have considered several alternatives f'Pfle framework for analyzinaccess and wtilization of

changing climatic paramete One of the strongly hlmate forecast begins by emphasizing that farm

emphasized means for achieving this is provision of useholds can be |rr§1t|on_a! thereby_unable to optim-
: . : ize returns from their aésion making processes
climate forecasts in order to enhance their preparﬁ
ral

enhancing farmers’ adaptive capacity in the face g

ness for some changes in weather parameters. Th ?nr\ef\?v%?:é jsos?r;e??r?;taejlieM:Sh;”’niﬁggﬁt)' d;lers-
fore, the issue of access to climate forecasts is of tre- ) o g

o : . ; ennces in the decisions that farm households would
mendous significance in environmental literature. Suc

. : Mmake under some scenarios of climatic changes (We-
studies are useful because they define some socio- ges (W

economic contexts within which farm household8° and Sonka, 1994). Zieel (2004) described the

could be reached with nexsary climate information. p remium ‘upon Wh'f,:h such deC|S|c_)ns are based as
bounded rationality” due to non-existence of perfect

It is a form of risk management because it utilizes owledae. It is a form adecision that is made based
knowledge and information on the past climatic tren ge. I L .
0n_some uncertainties, and is directly influenced by

and events to make some reasonably reliable foreca}ﬁts " ; . .
L L €ir cognitive capacity (such as educational attain-

and projections of future climatic changes. Some Strlﬁents indigenous knowledge, etc.), available re-

dies have noted that on rainfall forecasts, there argurcés (sugh as income cre%lit’ etc)' ém d environmen-

some uncertainties in respect of reliability which ar?al factors (Simon, 1957) ' T

not likely to be addressed very soon (Stainforth et al’, ’ '

2007; Koutsoyiannis et al., 2008, 2009; Kiem anth Figure 1, Fischhoff (1994xplained the processes

Verdon-Kidd, 2011; IPCC, 2012). of climate information disgmination which begins at

In many developing countss, ability toprovide accu- informqtior_\ Qelivery. At this_ stagez access to the in-
rate climate projections offers significant benefits tfrmation is informed by drive for information seek-
farm households although more frustrations are oftdf and the extent of network formed with other
experienced due to inaccesiitip of climate forecasts PEOPIe in the society. At the second stage, external
or their existence in formats that cannot be perfecf!d internal filters are integrated into defining the
decoded by largely illiterate farmers (Kiem and AugJsefulness of the information. Such filters may be
tin, 2013). The overall usefulness of climate forecastiternal or external in nature. External filters are
therefore determined by several factors. Firstly, tHedgment of other community members on the im-
farmers must have access. Secondly, there mustAgstance of the forecast and availability of resources
sufficient ability to decode climatic forecasts. Finallylo take necessary actions, while internal filter are
there must be sufficient matition to effect changes in directly related to farm households’ produc-
their production systems in érwith the dictates of the tion/consumption preferences and ability to perceive
forecasts. Although some authors have provided ethe usefulness of the forecast and associated risks.
pirical evidences on usefulness of climate forecastéage three is where decisions on adaptation are taken
especially in regions that anéghly vulnerable to some while the impacts are reflected in stage four.
environmental disasters (Pand Gwata, 2(_)02; Zier- Definitely, several demographic and socio-economic
vo_gel & Calder, 2003), there are .‘?‘ISO evidences tq’%tors are at the forefront of farmers’ decision on
climate forecasts may be under-utilized thereby redt;i1

) " imate adaptation. While some farmers are risk takers,
ing the expected total utiity (Pulwarty and Redmon thers can be risk averde. literature, the ‘prospect

1997, Pffaf et al., 1999; Bohn, 2003). theory’ established that there are differences in the way
An area of research that needs to be further investixpected gains and lossé&m decisionwould be
gated is the extent to which farm households, as illiteiewed with greater reliance on heuristics factor
rate as majority could be can benefit from climaté@Kkahneman and Tversky, 1979). Similarly, the risk
forecasts (Blench, 1999; Hudson and Vogel, 2003)reference of individuals is related to their wealth,
Therefore, in the wake of recent environmental disasducational attainments or age among other factors
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(Weber and Sonka, 1994). It may also reflect lorgmong some Zimbabwean farmers included lack of
term perspectives of individual farmers in their farmirust in the messages and messengers, inability to pro-
ing objectives. No doubt, therefore, the timing of clivide information on specific location, inability to un-
mate forecasts would go a long way in their usefulierstand the key messagesttie provided forecasts
ness. Quoted by Ziervogel (2004), farmers “do neind non-timeliness of the forecast.

simply respond to exogenous and endogenous char|1 e irical studi | studies h hig-
reactively within each gwing season. Their deci- SOME empirical studies, Sseveral studies have nig

: - : ighted the role of education in adapting to climatic
sions, when considered in sequence, are cumulatR)Lg ;

and purposive and have, therefore, a longer term sightanges (Maddiso006). Deressa et al. (2009) found
ficance which reflects their understanding of longdp@t in Ethiopia, household heads’ educational attain-

term and larger scale changes” (Adams and Morfents increased significanttpe probabilities of en-
more, 1999, p. 10). gaging in soil conservation and changing planting

) _ ) dates due to climatic changes. In semi-arid parts of
uncertainties, farm househbisl do adjust their produc- forecasts were not well undtwod by farmers, thereby
tion activities in order to exploit some market |Ibel’a|lﬁmiting their intended usefabss. Due to low educa-
zation opportunities (Delgado and Siamwalla, 199jona) attainments, farm households do not possess the
Barrett et al., 2001; Ca, 1997). Such adjustmentsrequisite capacity for interpting and using weather
will affect the level of income, its distribution andforecasts. This necessitates dissemination of climatic

poverty level (Ellis, 1998, 2000; Hoogeveen, 200%precasts in a manner that can be easily interpreted and
Reardon et al., 2000). In aidy carried out in Lesotho, ygeq py illiterate farmers.

Ziervogel (2004) found that it would be the last resort .
for farmers to sell their livestock during drought sincé- Materials and methods

it symbolizes their wealth (Ferguson, 1985). The re-1 The study area. The data were collected by the
sponse of the farmers to forecast will depend so mugdsearch program on Climate Change, Agriculture
on the lead time and theadaptive capacity. While agnd Food Security (CCAFS) as baseline climate
shorter lead time guarantees better accuracy, it de@fange survey. The respondents were farm house-
not guarantee access to ad#pn initiatives. holds randomly selected from some locations in

Although some authors have highlighted the need féglected countries in East and West Africa. The data
ensuring adequate regiorfalctors in recommending Were collected between late 2010 to early 2011
specific strategies for farmers’ climatic change adapté=limate Change Agriculture and Food Security,
tion (Lobell et al., 2008), low educational attainmentd014). In East Africa, the leeted sites were Ethiopia,
are often major hurdles for climate change mitigatiokenya, Tanzania and Uganda from which 140, 139,
among African farmers. More precisely, low attainl40 and 280 farmers were sampled respectively. In
ment of formal education is often seen as a major hiiest Africa, however, fivesites comprising Burkina
dle for adoption of innovations and utilization ofFaso, Ghana, Mali, Niger and Senegal were selected
emerging agricultural development opportunitieom which 140, 140, 141, 140 and 140 farm house-
among African small scale farmers. holds were sampled respectidh all, a total of 1398

Tall et al. (2012) noted that climate forecasts had bef@ﬁr.n hOUSIePOIdS t'weredt:atm gleq flmdm dthebtwo S;b'
previously underutilized for several reasons. The galons. ntformation cted Incluced observe

include lack of existence of information gap betwee rms of climate change, monthly food shortages,

critical stakeholders in the use of climate forecas@]tor;(thly cgntrtl_erJ]tloP OTI homr?/-a_rog%egtil;c;osd :\)/;itljg-d
cultural barriers reinforced by difficulties in changin ntakes, adoption ot Soil aservation pra '

from a mindset of disaster response to preparedn é% f?rms for]: ruralhllvlzllbo&?, s?uo;jecotn?mr:coci:%rnic-
and early action, lack of sufficient funding from donoPerls IcS of households amimate adaptation options,

agencies, too much technicality attached to provid Iontg dothers. ??umﬁ o;[her ditgllsrm rdeusrre)zicﬁ‘ocr)fstat]r?\-
forecasts which limits abilitpf final users to properly selecled enumeration areas and proce

decode them, and non-salience and reliability of pr8ling were described by Krisgjanson et al. (2012).

vided information. The above issues emphasize tBe2. Model specification. Probit regression method
fact that in many instancedespite some previously was used to analyze the factors influencing access
relayed climatic forecasts, preparedness of peoplednd utilization of climate forecasts due to the dicho-
ensure mitigation of any welfare losses as a result toimous nature of the dependent variable. In this
climatic hazards is often lited (Suarez, 2009; Tall et case, access to climate change was coded 1 if a farm
al., 2012). Patt and Gwata (2002) found that among theusehold had access and 0 otherwise. Similarly,
factors that limited utilization of climatic forecastshouseholds that were abie take definite farming
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decision due to received climate forecasts wefer Agricultural Development (IFAD), 2001]. High
coded 1 and 0 otherwise. Probit modeling uses thember of dependants also constitute serious burden
Maximum Likelihood Estimates (MLE) for estimat-since people in that group contribute less to farm
ing the parameters of the variables due to econonastivities.

trc deﬂugncy in results that WOUI.d be Obtameqiurthermore, the table shows that about one-half of
when O_rdlnary L_east Square (OLS) is used. If’rems&rm households reported twve attained primary
ly, Probit model is based on latent model which “@ducation. Secondary and tertiary educational at-

be expressed as: tainments were more reported in East Africa. Major-

P((Z =1%) :( 2>0 >§) (1) ity of the farm households had lived in the villages
for more than 10 years. With 5.54 hectares and 1.08
= p(>< +e >o| x), (2) hectares, average owned cropland and degraded
lands were higher in West Africa. The sources of
= P(gi > X ,H|x), (3)ncomes for farm households are presented in Table
1. The results show that 41.77% of the households
=1-F(X B). (4) from West Africa generated incomes from employ-
ment on other people’s farms, as against 37.20% in
The error terms are normally distributed and indéEast Africa. Business was a source of income for
pendent, therefore: many households in East and West Africa though
/ participation was higher in the latter.
P(;:1|>§:1—¢[—MJ o=1 (5) |
o ) More households from West Africa had access to
bank loans and informal loans than those from East
because of symmetry assumption: Africa. Specifically, in both regions, less farmers
X B could access bank loans than they did for informal
l—¢[——J=¢(>ﬂ' ,5’)- (6) loans. In West Africa, 46.64% got informal loans,
o compared to 17.02% for formal (bank). Further-

The marginal parameters represent the effect of reé, remittances were received by 36.05% gf
unit change in an independent variable on the proBouseholds from East Africa, as against 25.61%

ability P(Z=1| X=X given that all other variables from West Africa.

are held constant. These can be computed frofi€ t@ble also presents ownership of assets by rural
some econometric software like STATA. It is mallouseholds. Ownership of radio was reported by
thematically expressed as: 83.40% and 69.24% of the farmers from West and

East Africa, respectively. However, television was

oP(z=1x) JHAX ~o(X A)B, (7) each owned by 6.01% of the households in West
OX%, oX and East Africa. Also, 68.53% and 52.93% of the

_ . households from West and East Africa respectively

z is the dependent variable ands are the o\neq cell phones. Recent economic transformation
independent  variables ~with — their — descriptivg, many African countries is in the telecommunica-
statistics presented in Table 1 (see in Appendix). oy sector where mobile technologies are trans-
3. Results and discussions forming the business atmosphere with utmost effi-

i _ . ciency. Low economic status, coupled with the na-
3.1. Socio-economic characteristics of thefarmers. e of the road networks in rural areas often encou-

The results in Table 1 show the descriptive statistitS,as the use of bicycle and motorcycle by the resi-
of the respondents. It reveals that average househa ts. In the results. 59.66% of farm households

size was higher i_n West Afri_ca with 12.72 memberg, ., \yest Africa owned bicycles, while about one-
as against 6.24 in East Africa. Average depende uarter owned motorcycles. In East Africa, 33.76%

cies with respect to the number of household me nd 7.87% of the households respectively owned
bers less than five years and more than 60 ye%ri%ycles and motorcycles

were higher in West Africa. These results are to be
evaluated in the light of éhfact that in some rural 3.2. Observed forms of climate change. The re-
areas, household members constitute essential fagudts in Table 1 show that in West and East Africa,
ly labor, although returns per member are often3.96% and 71.95% of the farmers respectively
smaller thereby making poverty to be largely assexperienced one form ofimatic shock or the other
ciated with large family sizes [International Fundn the previous five years before the survey.
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Fig. 1. Observed forms of climate change by the farmers

Figure 1 shows that erratic rainfall was reported bip several anthropogenic and production processes
more farmers from West Africa, while less overalthat transmit into climate changes. Given such
rainfall was reported by more households in Eashanges in climatic pameters, some coping op-
Africa. More overall rainfall and more frequenttions in the form of assistances rendering during
droughts were reported in East Africa. Other formgeriods of shocks have ére implemented at nation-

of climate change with serious implication for farmal and international levels. However, the results
ing activities are late or earlier commencement ahow that 20.02 percent of the farm households in
rainfall which were reported by 22.75% and 29.90%ast Africa indicated to have received such assis-
of the households in East Africa. tances during climate-related shocks as against

o :
These results are amplifying concerns from polic31/7'31/° in West Africa.

makers on recent instability in some climatic pare.3. Access to climate forecasts. The distribution of
meters in many African countries. The climatic tranthe farmers in relation to climate forecasts’ access is
sition underscores some notion of oblivious tenacifyresented in Table 2.

Table 2. Percentage distribution of households’ access to climate forecasts

Variables | East Africa | West Africa

Information received

No 34.05 56.94
Yes 65.95 43.06
Person that received information

Men 24.61 28.18
Women 15.31 0.86
Both 26.04 13.88
No response 34.05 57.08

In Table 2 it reveals that access to climate forecasifficient participation byusers in order to ensure
was generally higher in East African countries thatinat disseminated information achieves the desired
West Africa. Specifically, in East Africa, 65.95% oftargets (Romsdahl and Pyke, 2009). This then calls
the farm households recen information on extreme for understanding the role of each gender in fostering
climatic events. Kiem et al. (2011) highlighted theéhe processes of climate information dissemination.
need to assist farm housett®lwith climate forecasts The results showed thatghiest proportions of the
and projections that are accurate and reliable. Spegi&rsons that received thintate forecast information
ically, policy makers’ efforts at ensuring adequate/ere men in East and West Africa. Similarly, more
preparedness for climatic changes require that theraniemen got information in Ea Africa (15.31%) than
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West Africa (0.86%). In some reported cases, bottource of information on government economic
genders received climate forecast information witllevelopment projects, policies and other political
26.04% and 13.88% in Eamtd West Africa, respec- issues. Due to its wider coverage, radio is often cho-
tively. These results are further emphasizing criticgen as means of disseminating information to local
roles that all stakeholders need to perform in order tarmers. Climate forecasts in this case are not ex-
ensure that climate change forecasts reach specfigptions. The results show that information on ex-

audiences with utmost debacks and impacts (Bar-treme climate events was also obtained from friends
tels et al., 2012; Dilling and Lemos, 2011). by 17.60% and 15.45% of farm households from

_ ) _ West and East Africa, respectively. Good interac-
Figure 2 reveals that radio was the highest sourcet@fns often exist among farmers which make infor-
climate change information with 53.22% andnation sharing a commitment, especially when it is
36.62% in East and West Africa, respectively. Igeen as a collective responsibility to avert produc-
many rural areas in Africa, radio is the primaryion losses from an imminent risky situation.
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Fig. 2. Sour ces of climate change information
Table 3. Percentage distribution of inclusion of advices in climate forecast
Nature of forecast East Africa West Africa
Forecast included advice
No 2017 10.9
Yes 45.35 32.0
No response 34.48 57.1
Able to use advise
No 6.29 8.6
Yes 38.91 23.6
No response 54.79 67.8

3.4. Advicesreceived with climate forecast by the changes effected in farming systems due to climatic
farmers. The results in Table 3 further indicate thatorecast and advice included changes in the timing of
majority of the farmers ith access to climate forecastfarming activities, land management, crop planted and
also received necessary amvion its usefulness. Ma-crop variety planted. However, no farmer in West
jority of the farmers that received advice on climatéfrica could respond to climate forecasts by taking
change could use them for definite changes in thaome farming decisions inlagion to irrigation and
farming systems. Figure 3 shows that the malivestock feed management.
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u East Africa

Y S S &\"'@ West Africa

Fig. 3. Changes effected in farming practices due to climate change advice received

Probit regression results The parameters of owned cropland and owned de-
- : ded land were statistically insignificaptX 0.10).

Table 4 (see in Appendix) shows the results of tliga .

Probit regression which determined the factors i lowever, those for the rented degraded land in the

fluencing access to and utilization of extreme clidccess and utilization models implied that if de-

mate forecasts. The results for standard Probit far@ded land area increasyl one hectare, probabili-
gression and marginal parameters were present_@@.s of utilizing extreme climate forecas_t S|gn|_f|cantly
The results show that the models produced good flficreased by 0.1621. Land, as the primary input for
for the data as revealed by statistical significance g@ricultural production novsuffers from persistent
the Likelihood Ratio Chi Square € 0.01) statistics degradation in many Aftan countries. If it is not

(p < 0.01). The marginal parameters were howevavailable in sufficient and quality forms, agricultural
used for interpretation of the results. development will be impeded. Therefore, coupled

with climate change, Afdan farmers often struggle

Table 4_1__shows that.farmers from Burkina Faso hagkn enhancing crop prattivity on land resources
probabilities of having aess to extreme Cl'matethat are of rapidly declining productivity.
forecast and its utilizatio reduced by 0.2342 and

0.1212 compared to those from Uganda. Howevethe parameter of household size in the access model
compared with those from Uganda, farm householddicated that if househlsize increased by one
from the selected villages Ethiopia had their prob- person, the probability ofiaving access to climate
abilities of having access &md utilization of extreme forecast significantly decreased by 0.0096:(0.05).
climate forecast increaseahd reduced by 0.1752 andHowever, utilization probability decreased signifi-
0.1120, respectively. While the parameter for Kenygantly @ < 0.10) by 0.0062 if the household size
in the utilization model was statistically insignificantncreased by one person. Also, as the number of
(p > 0.10), the access parameter implies that coousehold members that were less than five years
pared to Ugandan farmeiéenyan farmers had their increased by one person, probabilities of utilizing
probability of having access to extreme climate fordorecasts of extreme climatic events significantly
cast significantly increased by 0.1988<0.01). The increased by 0.0210p(< 0.05). Households with
estimated parameters for Mali implied that access /g€ Size may have surplus labor to engage on other
and utilization of extreme climate forecasts signifiP€0ple’s farms or engage other forms of livelih-
cantly reduced by 0.1864 and 0.16§8<(0.01) re- oods. The premise for adapting to climate change
spectively when compared with farmers from Ugar'@y also be defined from ability to provide required
da. Similar fin-ding was irthe results for Niger and farm labor for adjustingo production systems.

Mali where compared to Uganda, farmers in thosl| the education variables were with positive sign.
countries had significantlylower probabilities of The results showed that compared with households
having access to and utilig extreme climate fore- that had no education, probabilities of having access
casts f < 0.05). However, whil the parameter for to and utilization of forecasts on extreme climate
Tanzania in the access model showed no statistiealents significantly increased by 0.082i1< 0.10)
significance | < 0.10), farmers in Tanzania had theiand 0.1290 f < 0.01) respectively with primary
probability to utilize forecast of extreme climateeducation. Similarly, when compared with those
events significantly increased by 0.28pk(0.01). without formal education, with attainment of se-
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condary education, probabilities of having access them by 0.1260 < 0.01) and 0.0932p(< 0.05),
and utilization of extreme climate forecasts signifirespectively. These resultsagxpected because it is
cantly increased by 0.1169 & 0.05) and 0.1577 often said that “once beaten twice shy”. Farmers
(p < 0.05), respectively. Attainment of tertiary eduthat had suffered welfare losses from climatic
cation significantly increaseg (< 0.05) the proba- changes would often seek information on future
bilities of utilizing climate forecast by 0.2180 whenrclimatic occurrences in order to plan ahead.
compared with households without formal educ
tion. These results are expected judging from fin
ings from some previous studies (Maddison, 200
Deressa et al., 2009; Githungo et al., undated).

3:he farmers that perceived more overall rainfall had
grobability of using climate forecast significantly
increased by 0.129%  0.05). Similarly, those that

_ perceived more frequent droughts had their proba-
The results in Table 4 further showed that comparefiities of having access to climate forecast and uti-
with those without opportunities of being employegizing them significantly increased by 0.1078
on other people’s farm&ouseholds with opportuni- (p < 0.01) and 0.0640p(< 0.10), respectively. The
ties of generating incomes from employment Ofyrmers that perceived late start of rainfalls had
other people’s farms had their probabilities of hawyrobabilities of having access to climate forecast
ing access to climate forecasts and utilization signifng utilizing them significantly increased € 0.01)
icantly increasedp(< 0.01) by 0.0919 and 0.1127,py 0.1477 and 0.2043, respectively. Similar results
respectively. Furthermore, compared to householgigere obtained for higher salinity and temperature,
without access, paid employment significantly inwhere their perceptions significantly increased

creased the probability of having access to extremgcess to climate forecast and utilizatipn<(0.05)
climate forecast by 0.1474. Also, compared to thosfy 0.2951 and 0.1743, respectively.

without access, business income significantly in- L _
creased probabilities of having access to extreri¢cess to radio significantly increasep € 0.01)

climate forecast and utilization of the forecast b9robabi|ities of having access and utilization of cli-
0.1149 p < 0.01) and 0.0525p(< 0.010), respec- mate forecasts on extreme events by 0.1249 and
tively. Ability to engage in several means of livelin-0-1156, respectively. Radio and television are
oods is essential for coping under risky productiofPUrces of m_fo_rmatlon. In some Afrlcan rural areas,
environment (Delgado and Siamwalla, 1997; Barrelﬁ‘_Ck of electricity sgpply often limits the use of elec-
et al., 2001; Carter, 1997). Consumption smoothirffc@ gadgets. Radio usage can be very common due
is the goal although this operates by its influence dfl /0w cost of maintenance from low voltage batte-

households’ income andperty level (Ellis, 1998, €S- It is therefo_re expecteo! that majority of the
2000; Hoogeveen, 2001; Reardon et al., 2000).  farmers had radio. Ownership of motorcycle also
' ’ ' ’ significantly increased probabilities of having

In addition, compared with those without accesgccess and utilization of climate forecasts on ex-

informal loan significantly increased the probabilitgreme events by 0.12780.0866, respectively.

of having access to climate forecast by 0.0936 _ ,
Comparison across the gender of who received the

(p < 0.05). Access to credit is not only critical for. ; i howed that dt h
nome generaion n many Afican ural areas, [CTTALeR Shoues Ut om0 cose v
can also guarantee minimum welfare losses in tim 9 - .

ere men alone and women alone received climate

of income risks exposure. In a previous study, . o L
Falco et al. (2011) found that provision of adequaf@format'on had probabilities of utilizing them signifi-

access to credit positivelyflnenced probability of cantly increasedp(< 0.01) by 0.3087 and 0.2147,

X 0 s respectively. These results are emphasizing gender
climate change adaptation in Ethiopia. P o .
neutrality in access and utilization of climate forecasts,

The results in Table 1 further reveal the impacts @fthough more impact would be felt if male farmers
climate shock exposure and the perceived forms affe targeted.

climate changes on access and utilization of climz&e lusi

forecasts. It shows that farm households that indr->ne4son

cated to have been exposed to some climatic sho&kémate change poses seridhseats to agricultural
had their probabilities of having access to and utilgrowth and development imany African countries.
zation of climatic forecasts significantly increasedhis paper analyzed the factors climate change im-
(p < 0.01) by 0.2875 and 0.0843, respectively. Theact mitigation via climate forecast information
parameters of receiving assistance during shoskeking and utilization in selected SSA. The study
indicated that compareditiv those that answered concludes that farmers were seeking climate fore-
no, being able to receive assistances during climatiasts as integral elements of their farm decision
shocks significantly increased the probabilities ahaking and attempts to promote this avenue for
having access to climatforecasts and utilization of adapting to climatic changes should focus on some

98



Environmental Economics, Volume 6, Issue 1, 2015

of the following: Promote some informal educatioraccessible to farmers. This is vey critical given that
among illiterate farmers in der to facilitate their the findings have shown low access to formal loan
climate information seeking behavior and utilizaby farmers from both countries.

tion. Such education can also assist them in taki%rthermore there should be more integration of

glrilr'zlicnal Seer?illistlor;t;ufiﬁﬁgi?flgrg”r)(/essclieicgel;/elrjlo(xﬁa”y’ weekly and monthly climate forecasts into
9 y ’ radio and television programs. This is a critical need

ever, efforts to promote technological innovationgmong farmers in West Africa where access to cli-
that would reduce labor demand of peasant farm%s

which often makes them demand high family siz ate foreca_st was found to be low. Such forecasts
should be encouraged. Large family size aggravatghomd be directed at b(_)thale and female farmers,
the impact of climate .change due to high food rg-ﬁd should clearly |_nd|c§1te_what farr_ners are ex-
quirements e_pected to dq and the implications of being lackadais-

' ical. Extension agents should also be alerted about
Similarly, there is the need to build the capacities édsues related to climate change and disseminate
rural households for livelihood diversification. Thissuch media information to farmers within their
can be facilitated by organizing trainings on alternaeach. However, there should be adequate mechan-
tive income generation activities they can engage isms to reduce vulnerabilitgf farmers to climatic
order to offset the impact of climate change on theshocks. This is needed in order to respond quickly to
crop production activities. Bcisely, such livelihood the need of climatic shock affected people, especial-

would be better enhanced if low interest loans atg those in rural areas.
References

1. Adams, W.M. and Mortimore, M. (1999). ‘Whose drought? Rain, crops and farm labour in theNigahel’,
Paper presented at African Environments: Past and Present, Oxford

2. Bartels, W., Furman, C.A., Royce, R012). Agricultural adaptation to climate variability and change among
African American growers in the Southeast USA, Flar@limate Institute, Southeast Climate Consortium Tech-
nical Report 12-003:00-00.

3. Barrett, C., Bezuneh, M., Abdillahi, A. (2001). Incomeatsification, poverty traps and policy shocks in Cote
d’lvoire and Kenya, Food Policy, 26 (4), pp. 367-384.

4. Boko, M., Niang, I., Nyong, A., Vogel, C., Githekd,, Medany, M., Osman-Elasha, B., Tabo, R., Yanda, P.
(2007). Africa. In: Parry, M.Let al. (Eds.), Climate Change 2007: Impacts, Adaptation and Vulnerability. Contri-
bution of Working Group 1l to the Fourth Assessment Repbthe Intergovernmental Panel on Climate Change.
Cambridge University Press, Cambridge UK, pp. 433-467.

5. Carter, M.R. (1997). Environemt, Technology, and the Social Articutatiof Risk in West African Agriculture,
Economic Development and Cultural Chand® (3), pp. 557-559.

6. Christensen, J.H., Hewitson, B., Bustjid., Chen, A., Gao, X., Held, lJones, R., Kolli, ., Kwon, W.-T.,
Laprise, R., Magana Rueda, V., Mearns, L., Menendez, R&sanen, J., Rinke, A., Sarr, A., Whetton, P. (2007).
Regional climate projeicins. In: Solomon, S. et al. (Eds.), ClimaChange 2007: The Physical Science Basis.
Contribution of Working Group | to the Fourth AssessimReport of the Intergovernmental Panel on Climate
Change. Cambridge University Press, Cambridge, United Kingdom/New York, NY, USA, pp. 849-940.

7. Clark, G.L. and Marshall, J. (2002). ‘Decision-making: models of the real-world and expertise’ Paper presented at

National Association of Pension Funds, Edinburgh.

8. Climate Change Agriculture and Food Security (20CJAFS Village Baseline Study 2010-2011, available at:
http://hdl.handle.net/1902.1/CCAFS-VLS-2010-11 Statistical Services Centre [Distrigatpversion].

9. Delgado, C.L., Siamwalla, A. (1997). Rural Economy &adnm Income Diversification in Developing Countries,
MSSD Discussion Paper No. 20.

10. Deressa, T.T., R.M. Hassan, C. Ringler, T. Alemu, Msi¥€2009). Determinants éfrmers’ choice of adapta-
tion methods to climate change in the Nile Basin of Ethidpiabal Environmental Changéd9, pp. 248-255.

11. Di Falco, S., M. Veronesi, M. Yesuf (2011). Does Adaptation to Climate Change Provide Food Sécitity?
cro-Perspective from EthiopiAmerican Journal of Agricultural Economiqgsp. 1-18.

12. Dilling, L., Lemos, M.C. (2011). Creating usable scierag@portunities and constraints for climate knowledge use
and their implications for science poli¢ylobal Environmental Chang@1, pp. 680-689.

13. Downing, T.E. (2012). Views of the frontieirs climate change adaptation economit$REs Climate Chang@,
pp. 161-170.

14. Eakin, H.C., Patt, A.G. (2011). Aradaptation studies effective, and witah enhance their practical impact?
Wiley Interdisciplinary Reviews: Climate Change2), pp. 141-153.

15. Ellis, F. (1998). Household strategies and rural livelihood diversificalimmnal of Development Studje3b (1),
pp. 1-38.

16. Fischhoff, B. (1994 What forecasts (seem to) mehrternational Journal of Forecastind.0, pp. 387-403.

99



Envir
17.
18.
19.
20.

21.

22.
23.

24.

25.
26.

27.

28.

29.
30.
31.

32.

33.
34.
35.
36.

37.
38.

39.

40.

41.

42.

100

onmental Economics, Volume 6, Issue 1, 2015

Githungo, W.N., R.G. Kiuthia, K. Kizito, K.P.C. Rao (undated). Efts of Seasonal Forecasts on Farm Decision
Making for Small Holder Farming systemsSemi Arid Parts of Kenya. Internet file.

Hinkel, J. (2011). Indicators of vulnerability and adaptoapacity: towards a clarification of the science—policy
interface Global Environmental Chang@l, pp. 198-208.

Hoogeveen, J.G.M. (2001). Income Risk Consumption Security and thedXfarg Development Studie30 (1),

pp. 105-121.

International Fund for Agricultural Development (20043sessment of rural poverty Western and Central Africa.
IFAD, Palombi, Italy, 111 p.

IPCC (2012). Managing the Risks of Extreme Evemid Bisasters to Advance Clate Change Adaptation. A
Special Report of Working Groups | and Il of the tgtvernmental Panel on Climate Change. Cambridge Uni-
versity Press, Cambridge, UK/New York, USA.

Kahneman, D. and Tversky, A. (1979). Prosgkebry: an analysis aflecision under riskconometrica 47,

pp. 263-291.

Kiem, A.S., Verdon-Kidd, D.C. (2011). Steps towardseful’ hydroclimatic scenarios for water resource ma-
nagement in the Murray-Darling BasiWater Resources Reseaydir, WO0GO06.

Kiem, A.S., Askew, L.E., Sherval, M., Verdon-Kidd, D.C., Clifton, C., Austin, E.K., McGuirk, P.M., Berry, H.
(2011). Drought and the future of rural communities: drougpacts and adaptation in regional Victoria, Australia.
In: Technical Report Prepared for the National Clin@lkange Adaptation Resear€hcility (NCCARF). Availa-

ble at: http://www.nccarf.edu.au/publicat&ldrought-and-future-ruralcommunities.

Kiem, A.S. and E.K. Austin (2013). Drought and the fataf rural communities: Opportunities and challenges for
climate change adaptationnegional Victoria, AustraliaGlobal Environmental Chang@3, pp. 1307-1316.
Koutsoyiannis, D., Efstratiadis, A., Mamassis, N., Christofides, A. (2008). On the credibility of climate predictions,
Hydrological Sciences Journa$3 (4), pp. 671-684.

Koutsoyiannis, D., Montanari, A., Lins, H.F., Cohn, T.A. (2009). Climate, hydrology and freshéeatards an
interactive incorporation of hydrological experience iclimate research BISCUSSION of “The implications of
projected climate change for freshwatesources and their managemehtydrological Sciences Journab4 (2),

pp. 394-405.

Kristjanson, P., H. Neufeldt, A. Gassner, J. Mango, R¥&azze, S. Desta, G. SayuR, Thiede, W. Forch, P.K.
Thornton and R. Coe (2012). Are food insecure smaérdhouseholds making changes in their farming practices?
Evidence from East Afric&;0od Security4, pp. 381-397.

Lobell, D.B., Burke, M.B., Tebaldi, C., Mastrandrea,MM. Falcon, W.P., Naylor, R.L. (2008). Prioritizing cli-
mate change adaptation needs for food security in Z336nce319, pp. 607-610.

Maddison, D. (2006). The perception of and adaptation to climate change in Africa. CEEPA. Discussion Paper No.
10. Centre for Environmental Economics and Policy in Africa. University of Pretoria, Pretarth, Sdca.

Mdller, C., Cramer, W., Hare, W.L., Lotze-Campen, H. (2011). Climate change risks for African agriculture,
Proceedings of the National Academy of Sciences of the United Statasrid¢aA108, pp. 4313-4315.

O’Brien, K., Synga, L., Naess, L.O., Kingamkono, R.,chiabeb, B. (2000). Is infmation enough? User re-
sponse to seasonal climate forecdstSouthern Africa. CICERO Repor€enter for International Climate and
Environmental Research, Oslo.

Pielke, R.J. (2007). The Honest Bavk Making Sense of Science in Pgliand Politics. Cambridge University
Press.

Reardon, T., Taylor, J., Stamoulis, Kanjouw, P., Balisacan, A2000). Effects of nonfarm employment on rural in-
come inequality in developing coues: An investment perspectidmurnal of Agricultural Economi¢s1 (2), p. 89.
Romsdahl, R.J., Pyke, C.R. (2009). What does decsipport mean to the climate change research community?
Climate Changge95, pp. 1-10.

Sarewitz, D., Pielke, R.J., Keykhdtl, (2003). Vulnerability and risk: some thoughts from a political and policy
perspectiveRisk Analysis23 (4), pp. 805-810.

Simon, H. (1957)Models of manWiley, New York.

Stainforth, D.A., Allen, M.R., Tredger, E.R., Smith, L.A. (2007). Confidence, uncertaindfydacision-support
relevance in climate predictiorBhilosophical Transactions of the Royal Sociéty865, pp. 2145-2161.

Thomas, D.S.G., Twyman, C., Osbah, Hewitson, B. (2007). Adaptaticio climate change and variability:
farmer responses to intra-seasqgueakipitation trends a South Afric@limatic Change83, pp. 301-322.

Thornton, P.K., Jones, P.G., Owiyo, T.M., Kruska, R.L., Herero, M., Kristjanson, P.,lddetgnA., Bekele,

N. (2006). Mapping climate vulnerability and poverty irriéd. Report to the Department for International Deve-
lopment, Nairobi.

Waha, K., C. Mller, A. Bondeau, J.P. Dietrich, P. Kaasuriya, J. Heinke, H. Lotze-Campen (2013). Adapta-
tion to climate change through the choice of cropping system and owing date in sub-SaharaGlabadd; nvi-
ronmental Change23, pp. 130-143.

Weber, E. and Sonka, S. (1994). Production and pricingidesiin cash-crop farming effects of decision traits and
climate change expectations @cdbsen, B., Pedersen, D., Christange and Rasmussen, S. (eff)mers’ deci-
sion making — a descriptive approa&uropean Association of Agricultural Economists, Copenhagen, pp. 203-218.



Environmental Economics, Volume 6, Issue 1, 2015

43. Wise, R.M., |. Fazey, M.S. Smith, S.Bark, H.C. Eakin, E.R.M. Arch&fan Garderen, B. Campbell (in press).
Reconceptualising adaptation to climate changeasisof pathways of change and respo@ebal Environmen-
tal Change

44. World Bank (2012). Turn Down the Heat: Why a 4 DemiC Warmer World Must Be Avoided. International
Bank for Reconstruction and Development/The World Bank.

45. Ziervogel, G. & Calder, R. (2003). Climate variability amaal livelihoods: assessing the impact of seasonal cli-
mate forecasts in LesothArea 35.4, pp. 403-417.

46. Ziervogel, G. (2004). Targeting seasonal climate forecasts for integration into household level decisions: the case
of smallholder farmers in Lesoth®he Geographical JournaVol. 170, No. 1, March 2004, pp. 6-21.

Appendices

. i
| i
: ! :
: v I !
! Intemal filters !
: 1
! Options o~ Impacts 1
: B !
| Chosen i
I decision/s !
i ! |
| | ]
L Socio-economic and S N A
physical environment L !
Step 1 Step 2 Step 3 Step 4
Dissemination effectiveness Integration of information Decision ontion Tvoe of impact
depends on based on filters P P P

Method (radio, print media, personal | External: Alter crop management; Positive impact;
communication); Suitable scale for response; Alter livestock management; Negative impact;
Timing; Other households’ responses; Alter natural resource management; No impact;
Creditability. Availability of resources. Alter household decisions. Impact determines past experience

Internal: (Data from role play) filter the following year.

More adverse to perceived loss than gain;

Fit with endogenous knowledge;

Perceived available options;

Past experience.

Source: Ziervogel, 2004.

Fig. 1. Framework for assessing how forecast information isintegrated into farm decision processes

Table 1. Descriptive statistics of farmers’ soemsnomic characteristics and climatic shocks exposure

Variable Mean | Std. dev. Mean | Std. dev.
Type of variable Unit East Africa West Africa

Sources of land
Personal land (ha) Continuous Ha 2.83 3.1 5.54 9.73
Personal degraded land (ha) Continuous Ha 0.25 0.92 1.08 1.93
Rented degraded land (ha) Continuous Ha 0.00 0.08 0.02 0.26
Climate shock
Climatic shocks exposure Dummy % 71.95 0.45 73.96 0.44
Received help for shocks Dummy % 20.02 0.4 17.31 0.38
Demographic characteristics
Household size Continuous Numeric 6.24 3.18 12.72 9.78
Household less 5 yrs Continuous Numeric 1.38 1.4 2.61 2.66
Household more 60 yrs Continuous Numeric 0.38 0.66 0.94 1.01
Primary education Dummy % 51.79 0.5 52.79 0.5
Secondary education Dummy % 29.61 0.46 21.32 0.41
Tertiary education Dummy % 8.87 0.28 1.29 0.11
Sources of income
Farm employment Dummy % 372 0.48 414.77 0.49
Other paid employment Dummy % 18.03 0.38 16.88 0.37
Business Dummy % 34.48 0.48 47.07 0.5
Remittances or gifts Dummy % 36.05 0.48 25.61 0.44
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Table 1 (cont.). Descriptive statistics of farmers’ socio-economic characteristics
and climatic shocks exposure

Variable Mean | Std. dev. Mean | Std. dev.
Type of variable Unit East Africa West Africa

Sources of income
Environmental services Dummy % 2.43 0.15 2.72 0.16
Projects/govt. Dummy % 6.87 0.25 15.02 0.36
Bank loan Dummy % 9.87 0.3 17.02 0.38
Informal loan Dummy % 17.17 0.38 46.64 0.5
Renting of machinery Dummy % 3.58 0.19 10.73 0.31
Renting out land Dummy % 5.58 0.23 3.86 0.19
Residence in location > 10yrs Dummy % 86.84 0.61 99.43 0.08
Form of climate change
More erratic rainfall Dummy % 25.32 0.44 44.06 0.5
Less overall rainfall Dummy % 41.92 0.49 37.05 0.48
More overall rainfall Dummy % 17.02 0.38 243 0.15
More frequent droughts Dummy % 35.19 0.48 20.46 0.4
More frequent floods Dummy % 8.44 0.28 2 0.14
Form of climate change
Strong winds Dummy % 4.01 0.2 10.3 0.3
Later start of the rains Dummy % 22.75 0.42 29.47 0.46
Earlier start of the rains Dummy % 29.9 0.46 8.01 0.27
Higher salinity Dummy % 2 0.14 0.14 0.04
Higher temperature Dummy % 4.43 0.21 7.44 0.26
Lower ground water Dummy % 1.43 0.12 6.29 0.24
Asset ownership
Radio Dummy % 69.24 0.46 83.4 0.37
Television Dummy % 6.01 0.24 6.01 0.24
Cell phone Dummy % 52.93 0.5 68.53 0.46
Bicycle Dummy % 33.76 0.47 59.66 0.49
Motorcycle Dummy % 7.87 0.27 25.18 0.43
Motor car Dummy % 1.57 0.12 0.57 0.08

Note: dummy variables were estimateith yes response = 1 and 0 otherwise.

Table 4. Factors influencing farmers’ acceasg atilization of extreme climatic forecasts

Access model Utilization model
Standard probit Marginal paramters Standard probit Marginal parameters

Coeffi | z-stat Coeffi | z-stat Coeffi | z-stat Coeffi | z-stat
Country
Burkina Faso -0.5983 -3.24 -0.2342 -3.41 -0.4931 -2.23 -0.1212 2.74
Ethiopia 0.4683 2.67 0.1752 2.89 -0.4476 -1.89 -0.1120 -2.29
Ghana 0.0981 0.52 0.0384 0.52 0.2738 1.37 0.0867 1.28
Kenya 0.5365 278 0.1983 3.08 0.0812 0.43 0.0244 0.42
Mali -0.4718 -2.64 -0.1864 2.71 -0.7449 -3.39 -0.1658 -4.78
Niger -0.4704 -2.46 -0.1858 2.52 -1.4203 -4.35 -0.2403 -10.33
Senegal -1.5481 -6.98 -0.5122 -11.36 -0.8859 -3.29 -0.1858 -5.13
Tanzania 0.2938 1.50 0.1128 1.56 0.8017 3.82 0.2811 3.47
Land owned
Personal land (ha) -0.0018 -0.27 -0.0007 -0.27 0.0014 0.20 0.0004 0.20
(F;;’)”"a' degraded land 00046 017 -0.0018 0.17 00015 005 -0.0004 0.5
(F:;’)“ed degraded land 0.4039 195 0.1594 195 0.5535 277 0.1621 276
Demographic characteristics
Household size -0.0229 -2.56 -0.0090 -2.57 -0.0213 -1.93 -0.0062 -1.94
Household less 5 yrs 0.0471 1.58 0.0186 1.58 0.0719 2.09 0.0210 2.10
Household more 60 yrs -0.0167 -0.33 -0.0066 -0.34 -0.0451 -0.79 -0.0132 -0.79

102




Environmental Economics, Volume 6, Issue 1, 2015

Table 4 (cont.). Factors influencing farmers’ acaass utilization of extreme climatic forecasts

Access model

Utilization model

Standard probit Marginal paramters Standard probit Marginal parameters

Coeffi | z-stat Coeffi | z-stat Coeffi | z-stat Coeffi | z-stat
Demographic characteristics
Primary education 0.2083 1.81 0.0821 1.82 0.4456 2.72 0.1290 2.78
Secondary education 0.3013 2.21 0.1169 2.27 0.4961 2.72 0.1577 2.56
Tertiary education 0.1707 0.80 0.0663 0.81 0.6282 2.46 0.2180 2.21
?g;r'gence inlocation > 0.0512 0.46 -0.0202 -0.46 -0.0067 -0.07 -0.0020 0.07
Sources of Income
Farm employment 0.2343 2.69 0.0919 2.71 0.3744 3.90 0.1127 3.81
Other paid employment 0.3859 3.52 0.1474 3.69 0.1562 1.33 0.0475 1.28
Business 0.2935 3.33 0.1149 3.37 0.1771 1.81 0.0525 1.79
Remittances or gifts 0.0494 0.54 0.0195 0.54 0.1018 1.03 0.0303 1.02
Environmental services 0.4338 1.44 0.1615 1.58 -0.0151 -0.06 -0.0044 -0.06
Projects/govt. 0.0948 0.70 0.0372 0.70 0.0478 0.32 0.0142 0.31
Bank loan -0.0265 -0.22 -0.0105 -0.22 0.0118 0.09 0.0035 0.09
Informal loan 0.2396 2.54 0.0936 2.57 0.0835 0.77 0.0247 0.77
Renting of machinery -0.1702 -1.04 -0.0676 -1.03 0.1608 0.95 0.0495 0.91
Renting out land -0.1269 -0.69 -0.0504 -0.69 0.2341 1.24 0.0740 1.16
Shock exposure
Climatic shock 0.7372 7.43 0.2875 7.79 0.3054 2.54 0.0843 2.71
:\ﬁj'csk‘:me received for 0.3273 2.80 0.1260 2.90 0.2977 2.35 0.0932 222
More erratic rainfall -0.1408 -1.19 -0.0557 -1.19 -0.1501 -1.11 -0.0431 -1.13
Less overall rainfall -0.1247 -1.04 -0.0493 -1.04 -0.1378 -1.01 -0.0399 -1.02
More overall rainfall 0.1004 0.64 0.0393 0.65 0.3959 2.53 0.1293 2.31
More frequent droughts 0.2772 2.48 0.1078 2.53 0.2111 1.78 0.0640 1.72
More frequent floods -0.1163 -0.56 -0.0462 -0.56 -0.3764 -1.79 -0.0951 212
Strong winds 0.1238 0.64 0.0484 0.65 0.2163 1.04 0.0678 0.98
Later start of the rains 0.3832 2.89 0.1477 3.00 0.6325 450 0.2043 419
Earlier start of the rains 0.0230 0.15 0.0091 0.15 -0.0207 -0.13 -0.0060 -0.13
Higher salinity 0.8989 1.50 0.2951 2.11 0.6642 1.51 0.2348 1.35
Higher temperature 0.2926 1.38 0.1120 1.44 0.5147 242 0.1743 2.19
Lower ground water 0.2489 0.87 0.0957 0.90 -0.2912 -0.99 -0.0760 -1.13
Asset ownership
Radio 0.3150 2.86 0.1249 2.87 0.4356 3.13 0.1156 3.50
Television -0.0065 -0.04 -0.0026 -0.04 0.3169 1.81 0.1023 1.67
Cell phone 0.1179 1.24 0.0466 1.24 0.0191 0.18 0.0056 0.18
Bicycle 0.2132 1.74 0.0839 1.76 0.1456 1.09 0.0428 1.08
Motorcycle 0.3327 2,53 0.1278 2.62 0.2766 1.99 0.0866 1.87
Motor car -0.5467 -1.32 -0.2139 -1.40 -0.3953 -0.99 -0.0975 -1.21
Who received information
Men 0.9307 8.68 0.3087 8.25
Women 0.6246 3.81 0.2147 343
Constant -1.2519 -6.04 -2.3627 9.19
Diagnostic statistics
Log likelihood -710.75 -540.24
LR chi square (47) 499.08*** 643.01**
Pseudo R square 0.2599 0.3731
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