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Abstract

Climate change is considered one of the most challenging current
global issue is considered a
approaches imate change.
the type of d bY the home
locations of d the extent to
such strategies are influenced by the socio
homegardeners. Data for 368 homegardens
lndia and Sri Lanka were collected through

were ex
he Droba
ted using
adoption

crop diversity of the garden, ownership of livestock, perceptions on climate

1 This DaDer idenifies the inlluence of Socio-economic determinants on the adaptability

of homegardeners to the dlanges in climate in selected locations of Bangladesh, lndia

and Si Lanka.
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change, level of education, number of years living in the village, experience
in farm'ng, location and commercial orientation as the explanatory variables.
The results of the estimation revealed that commercial orientation,
perceptions on climate changes, years of experience of the homegardeners,
and location significantly influence lhe probability of adoption of a strategy.
The results indrcate that the policies and programs to improve adaptation
to climate change should consider location specific and household specific
characteristics.

Key words: Adaptation - Characteristics of Farmers- Chmate Changes-
Homegarden - Socio-economic

lntroduction

South Asian Agriculture is characterized by a large number
of small farmers of which majority live under poverty Approximately
125 million holdings are operating in an area of around 200 million
hectares, with an average size of 1.6 hectares in the region. Of these,
more than SQV| are extremely small, with an average size of less
than 0.6 hectares (Marambe et al., 2Q12a\ a significant component
of the small holdings in the region is represented by homegarden
farming systems (Pushpakumara et al., 2012) "Homegarden" (HG)

is a complex sustainable land use system that combines multiple
farming components, such as annual and perennial crops, livestock
and occasional fish ing, in the homestead and provides environmental
services, household needs, and employment and income generation
opportunities to the households (Weerahewa et al., 2012).

Climatic changes are predicted to have adverse effects on
food production, in varying degrees, in d ifferent eco-systems, and HGs
are no exceptions. The extents to which the impacts of climate change
are felt depend largely on the extent of adaptation. Homegardeners
could a signiflcant role in adaptation to climate change i.e. change
the microclimate, provide permanent cover, diversify the agricultural
systems, improve resource use efficiency, improve soil fertility,
reduce carbon emissions and increase sequestration, and enrtch in
biodiversity (Marambe et al., 2012b).

The extent to which homegardeners have adapted to
climate change has been reported in recently concluded studies
(Pushpakumara el al., 2012, Weerahewa et a|.,2012). The present
study assessed the factors affecttng the choice of adaptation
strategies of different HG systems in South Asia under changing
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's living in the village, experience
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tc
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with an average size of less
12a) a significant component
represented by homegarden
., 2012 ) 'Homegarden" (HG)
stem that combines multiple
Ind peren nial crops, livestock
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/ment and income generation
hewa et al., 2012 ).

i to have adverse effects on
fferent eco-systems, and HGs
the impacts of climate change
' adaptation. Homegardeners
) climate change i.e. change
)ver, d iversify the agricultural
irency, rmprove sorl fertility,
sequestration, and enrich Jn

ardeners have adapted to
recently concluded studies

va et al.,2012). The present
the choice of adaptation

South Asia under changing

climates with special emphasis on the commercial orientatlon of the

nomegar0eners.

The paper is organized as follows The next section provides

a summary of related studies done in the past, followed by the

conceptual and empirical approach adopted in this study The next

section presents the data source used in this study and the basic

characteristics of the sample. The adaptation strategies used by the

farmers and the determinants of the same are presented thereafter'

The paper ends with concluding comments

Past Studies

The important food crop cultlvated in South Asia and

Southern Africa will be likely to uffer from negative impacts of

changing cllmates thus, affecting the livelihood of population in

these two regions (Lobell et al.,2008). lJncertainties vary widely

bv crop and most effectlve benefits come from costly investments

such as developing crops and expanding irrigation. Prioritizing the

investments is important and it will depend on the risk attitudes of

Investment institutions Policy measures that focus on enhancing

market orientation of pastoralists can contribute to the adaptation of

pastoralists in Ethiopla to climate change (Tessema et al ' 2011 )'

The adaptahon strategres to climate change by farming

varieties, increase soil organic content / low tillage agriculture' water

conservation crop management practices, tree planiing to provlde

shade for changes in rainfatl patterns and / or seasonality have been

rdentifred asthe common strategies used by farmers (Sterrett,2011)

ln Africa, the adaptation occurs mainly on those sites that are already

marginal and planting different varieties, and the changing dates of
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In a recenfly concluded study in selected HGs jn Srj Lanka(Weerahewa et at.,2oj2) and in Sri Lanka, a".gt"d""; i'nA-ilo,"
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Socia-Econotnic Charcclerislics of Farmers Influencing Adaplation ta Climale

measures and technology such as use of new varieties and

adopt a given strategy by homegardeners in selected parts of South

Asia (Weerahewa eta:.,2012,l\4arambe et al., 2012b)

Conceptual and Empirical Approach

used to analyze the factors which influence the decision to adapt a

climate changes (Deressa et al., 2010 The dependent variable was

treated as one if a certain farmer adop d a strategy and 0 otherwise

The independent variables included diversity of the homegarden

(Shannon-Winner Index), status of the employment (number of

individuals employed in farming and off-farming), educatlon level of

the household-head (a dummy variable = 1 for primary and above

drawn from the homegarden as a proportion of the total household

income).

Adapting to climate changes by a profit maximizing farmer

iS described using discrete choice models. The data set was pooleo

across locations and a variety of models was estimated treating

different sub-sets of soclo-economic variables as explanatory

variables The best model was selected based on the statistical

criteria of the estimations (such as pseudo R-squared and statistical

significance of the coefficients). In the standard probit model the
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adaptation is treated as a brnary dependent variable where y= 'l

(using any 1 strategy) and 0 (not adapting). Adapting to climate
changes can be given by the following function (Wooldridge, 2002).

Latent variable y,* can be given by the equation below.

ei-N(0,1)

Where e is independent of r, (which is a loK vector with first
element equal to unity for all i). Above equation can be written as
follows for binary response variable.

Yr:1[Yi>o]

Log likelihood function for the r1h observation of probit model
is given by the equation below

Ii@) = y tog@ (x10) + (1 - y1) log[1 - @@fi)]

Data and Data Collection

Data for the analysis was gathered from a multi-country
prolect carried out in Sri Lanka (project proponent), India and
Bangladesh. The data set covered three project sites in Sri Lanka
and one each from India and Bangladesh. Among the three project
sites selected in Sri Lanka, tvvo were from areas in the Low Country
Dry Zone with considerable fluctuations in rainfall intensity and
distrjbution pattern, and one site from an area in the Mid Country
Wet Zone with a modest variation in rainfall intensity and distribution
pattern. The three sites were also selecied to represent different
temperature regimes. Similar criteria were used in selecting one
site each from Bangladesh and India where areas with comparable
climatic conditions to that of the Sri Lankan sites were given priority to
facilitate direct comparison of information generated across partner
countries. The site selection process was finalized at the Project
Inception meeting held in Dambulla, Sri Lanka in November 2009
and the 8-point criteria adopted are given in Figure 1 (Marambe et al.,
20 12a) whereas the details of site characteristics and the sample size
of each site are given in Table '1.

yi:xiq+ei
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Results and Discussion

Socio-economic Characteristics of the Households

The socio-economic characteristics of the study sites
are presented in Table 2. The largest extent of the homegardens
surveyed was recorded in Sri Lanka (average 0.29 ha) followed
by Indra and Bangladesh (0.07 ha and 0.12 ha, respectively). The
household economy and food security information are shown in Tabte
3. The percentage income contribution of respective HGs studied
(based on survey data) jn Bangladesh was 0.18%, India 0.04%, and
Sri Lanka: Keeriyagaswewa (KG) 0.05%. Siwalakulama (SW) 0.01%
and Pethiyagoda (PG) 0.04%, without considering the value of the
products from HGs consumed at the household level. The highest
contribution to household food security from HGs was reported from
the Bangladesh study sites. The average food ratio in Sri Lanka was
higher compared to the study sites in lndia and Bangladesh.

Table 1: Characteristics of fhe Study Sifes

Country and
Villages

Agro - Climatic/
Climatic Zone

GPS Localions of
the Study Sites

Number of
Homegardens

Surveyed

Sri Lanka

Keeriyagaswewa

Siwalakulama

Pethiyagoda

Low Country Dry
Zone
Low Country Dry
Zone
NIid Country Wet
Zane

7.86" N, 80.65" E

7.95'N,80.75'E

7 27' N, 80.60' E

59

30

59

lnd ia

Leoagamar
Keshia

Sub-Humid 22.80' - 22.83" N

87.32' - 87 32'E
100

Bangladesh

Borjona,
Nakasini, Koroli,
Goshaigao,
Tatulia and
Charbaria

Subtropical
lvlonsoon

24 3" - 24.16' N

90.3' - 90 42" E
120

Source: Compiled by the authors based on the background study
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Utilization of Tree Species from Homegardens

Conventionally the HGs are rich with food trees and serves as
primaryfood source of directaccess to the ruralfamilies. Homegardeners
obtain nutrients from these crops, naturally grown plants and trees
vra two channels namely, parts or trees consumed directly, and parts
consumed by livestock and their products available to family. In Sri
Lanka, Coconut (Cocus nucifera L.), Mango (Mangifera indica L),
Jackf(uit (Atlocarpus heterophyllus Lam. ) and Guava (Psidium guajava
L.) are the most commonly found food tree species in the three study
sites shown in Table 4. In Keeriyagaswewa) rn Sri Lanka, 70 % of
the total coconut nuts harvested are used for home consumption.
Moreover, the harvests of 14 food tree species out of 19 are largely
used for family consumption purposes. The main income generattng
food tree species is Tamarind, where 86 % of the totai harvest was
sold. ln Siwalakulama, the coconut harvest is largely being used for
income generation i.e. 66 % of the harvest was sold. l\4oreover, the
harvest of five food tree types out of 10 in SW site are largely (>50%)
sent to market than consumed or gifted lnPethiyagoda,too,fouroutof
nine food tree species found in the homegardens are largely for income.

^anar.ti^n 
h,,r^^ca

In Indian study sites shown in Table 4, the prominent food tree
species were Mango, Jackfruit, Coconut and Guava (in descending
order), and in the Bangladesh study site, Jack, Mango, Coconut and
Lit.hee (Lllchl chinensis Sonn.) (in descending order). Homegardens
rir :he Bangladesh study site were more commercially oriented than
InJia and Sri Lanka. In Bangladesh more than 85 % of the total Date
palm (Phoenix dactulifera L.), Hog plum (Spordlas mombin L) and
Litchi harvest, was sold. The harvest of Black berry (Rubus frufrcosus
L.), Guava and Jarul ILagerstroemia speclosa (L.) Pers.l contributed
most for the family nutrition.

Perceptions of Homegardeners on Climate Change

In the three study sites in Sri Lanka, respondents have
perceived different levels of changes in rainfall, and day and night
temperatures. In the Keeriyagaswewa site, the majority of the
respondents perceived reduced amount of rainfall, changed onset of
the rains, and increased day/night temperatures. In the Siwalakulama
study site, the majority of the respondents have not perceived a change
in the amount of rainfall or onset of the rains or day/night temperatures,
while in Pethiyagoda, the majority of the respondents have perceived
reduced amount of rainfall changed onset of the rains and increased
day/night temperatures shown in Table 5
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In the Bangladesh study site, the majority of the home
gardeners experienced a decline in rainfall, delay in the onset of

rains, and increase in the day/night temperatures shown in Table 5

Howevet in India all the respondents have perceived increased day/

night-time temperatures and decreased amount of rainfall.

Table 5: Perception on Climatic Changes during the Past Twenty Years

As a Percentage of the Total Respondents in Each Category

Note: Only valid obseNations were considered Missing data are not
included in "No ldea" category

Source: Compited by the authors based on the stat slica/ estimates of
household survey

lncident
Nature of

Perception

Bangla-
desh
Sites

lndian
Sites

Sri Lankan Sites

Keeri-
yagas-

Siwal-
akula-

ma

Peth-
tya-

goda

Amount of
Rainfall

tncreaseo 7.7 0 '13.6 30 68

Decreased 6S.2 100 66.1 16.7 8.5

Fluctuate 23.1 0 85 6.7 3.4

No change 0 0 '11.9 433 20

No idea 0 0 3.3

Rainy
Period

O nset
Changed

84 <1 81.4 40 53

Fluctuate 7.7 99 J. l 33 25

No change 7.7 0 '13.6 53 20

No idea 0 0 33 17

Day
Temperature

lncreased 92.3 99 71.2 23 64

Oecreased 0 <1 34 26.7 5.1

Fluctuate 7.7 0 1.7 33 51

No change 0 0 23.7 43.3 24

No idea 0 0 3.3 1.7

Night
Temperature

lncreaseo 92.3 99 66.1 13.3 64.4

Decreased 0 <1 8.5 30 5.1

Fluctuate 7.7 0 17 6.7 5.1

No change 0 0 23.7 46.7 23.7

No idea 0 0 33 1.7
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Use of Adaptation Strategies

The HGs across study sites in Sri Lanka and those ln
Bangladesh study site showed that changing technology is the most

commonly adapted coping strategy for climate change, while in India

soil and water conservation methods were much popular. In the study

sites in Bangladesh, India and Sri Lanka, over 90%,85% and 55%

of the homegardeners surveyed, respectively, have changed the

technology adapted in homegardens during the past twenty years.

In the Bangladesh study site, the use of the adaptive strategies such

as changing planting dates, changing technology used and changing

agronomic practices, were found to be higher compared to those of

the study sites in India and Sri Lanka.

Determinants of Adaptation Strategies

The results of the probit estimatlon indicate that the

coefficrents of monthly income contribution from homegarden,
perception on changing temperature, number of years lived in the

village and experience in agriculture, and location have statistically

significant effects on the likelihood of adapting a strategy Ownership

of livestock, Shannon-Weiner index for tree crops, extent, level of
education, or employment did not have statistically significant effects.

Results of the econometrics model are summarized rn Table 6.

The results further indicated that those who extract relatively

a larger proportion of income from the homegarden tend to use more

adaptation strategies. This infers that those who are commercially-

oriented are more cautious about the environment than the others,
possibly because it is their livelihood. Interestingly, the households

that are settled in the village over a longer period of time are less llkely

to use adaptation strategies yet the experienced farmers are likely to

adapt more. Those who perceived a changing climate are more likely

to adapt suggesting that programs to enhance awareness would

increase the probability of using adaptation strategies The results

clearly showed that there are significant differences in probabilities of

adaotation across different locations.

the majority of the home
nfall, delay in the onset of
peratures shown in Table 5.
ve percerved increased day/
amount of rainfall.

during the Past Twenty Years
dents in Each Category

)d Missing data are not

ie slal,sllca/ estimates or'

an
Sri Lankan Sites

Keeri-
yagas-

Siwal-
akula-

ma

Peth-
tya-

gooa

0 13.6 30 68

00 66.1 16.7 8.5

0 8.5 6.7 3.4

0 43.3 20

0 33
81.4 40 53

99 5.1 3.3 25

0 13.6 53 20

0 3.3 1.7

99 71 .2 23 64

3.4 26.7 5.1

0 1.7 3.3 5.'r

0 23.7 43.3

0 3.3 1.7

99 66.1 13.3 64.4

8.5 30 5.'l

0 1.7 6.7 5.1

0 23.7 46.7 23.7

0 3.3 1.7
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Conclusions

The useof specificadaptation strategiesbythehomegardeners
in five locations was found to be highly location specific. The results

revealed thatcommercialorientation; perceptionson climatechanges'
ocation significantly
indicating the need

fic characteristics in

designing climate change policies.
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