No. 1 / 2013

Mekong Institute

Research Working Paper Series 2013

Rural Households’ Vulnerability Assessment to Climate Variability

The Case of Peang Lvea Commune, Odongk District,
Kampong Speu Province, Cambodia

Cheb Hoeurn

NEW ZEALAND
FOREIGN AFFAIRS & TRADE
Aid Programme




PAPER NO. 1/ 2013

Mekong Institute
Research Working Paper Series 2013

Rural Households’ Vulnerability Assessment
to Climate Variability

The Case of Peang Lvea Commune,
Odongk District, Kampong Speu Province,
Cambodia

Cheb Hoeurn
December, 2013

Cheb Hoeurn —completed his undergraduate degree in Environm&uiaihce. Currently he
is pursuing a graduate degree in Development Stu&eyal University of Phnom Penh. He
iS now a junior researcher at the Royal UniversitfPhnom Penh and has been working on
climate change issues for three years.



This publication of Working Paper Series is parttleé Mekong Institute — New Zealand
Ambassador’s Scholarship (MINZAS) program. The @cbjand the papers published under
this series are part of a capacity-building progtanenhance the research skills of young
researchers in the GMS countries.

The findings, interpretations, and conclusions egped in this report are entirely those of the
authors and do not necessarily reflect the viewsekong Institute or its donors/sponsors.

Mekong Institute does not guarantee the accuragiieotiata include in this publication and

accepts no responsibility for any consequenceef tise.

For more information, please contact the Human Ress Department of Mekong Institute,
Khon Kaen, Thailand.

Telephone: +66 43 202411-2
Fax: + 66 43 343131
Email: library@mekonginstitute.org

Technical Editors: Dr. YIN Soriya, Department of Tourism, Royal Unisiy of Phnom
Penh (RUPP), Kingdom of Cambodia
Ms. Suchada Meteekunaporn, Technical Coordinatial
Communication Manager, Mekong Institute

Language Editor:  Dr. Anthony Pramualratana

MINZAS Program Coordinator: Mr. Seang Sopheak, Project Coordinator, Mekong
Institute

Comments on this paper should be sent to the author
Cheb Hoeurn: Room 216A, Royal University of Phnom Penh Campiuksian Blvd,
Phnom Penh City, Cambodia, Tel: (+855) 89 962 Bihail: chebhoeurn@gmail.com

or

Human Resources DepartmentMekong Institute



Table of Contents

List of Abbreviations \Y
List of Figures %
List of Tables vi
Acknowledgements Vil
Abstract viii
1. Introduction 1
1.1 Background 1
1.2 Research Rationale 1
1.3 Research Objective 2
1.4 Research Question & Hypothesis 2
1.5 Scope and Limitation of the Study 2
2. Conceptual Framework of Vulnerability 3
3. Research Methodology 8
3.1 Data Collection 8
3.2 Selection of the Study Area 9
3.3 Analytical Approach 11
4. Results and Discussion 13
4.1 Vulnerability 13
4.2 Exposure 14
4.3 Sensitivity 15
4.4 Adaptive Capacity 17
5. Conclusions and Recommendation 21
References 24
Appendix: 28
About MINZAS 29
The Mekong Institute 30



ADB
CC
CDRI
EEPSEA
IOM
IPCC
MAFF
MoE
MoH
NCDD
NCDM
NGO
NIS
RGC
RUPP
UNDP
WB
WFP

List of Abbreviations

Asian Development Bank

Climate Change

Cambodia’s Leading Dependent Development PolicyeReh Institute

Environmental and Economic Programme for South&sist
International Organization for Migration
Inter-Governmental Panel on Climate Change

Ministry of Agriculture, Fisheries, and Fetey

Ministry of Environment

Ministry of Health

The National Committee for Sub-national DemocrBtvelopment
National Committee for Disaster Management
Non-Governmental Organization

National Institute of Statistics

Royal Government of Cambodia

Royal University of Phnom Penh

United Nations Development Programme

The World Bank

World Food Programme



Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.

Figure 7.

List of Figures

Conceptual framework of vulnerability
Site of vulnerability studies
Vulnerability attribute and its index
Index of vulnerability by household
Level of vulnerability in each zone

The contribution of sensitivity variables

Adaptive capacity and its dimensions

10

13

14

15

17

18



Table 1.

Table 2.

Table 3.

Table 4.

Vi |

List of Tables

Exposure’ Indicators
Sensitivity’ Indicators
Indicators of adaptive capacity

The number of population and samplesrgetad sites



Acknowledgements

I, Cheb Hoeurn, would like to express my profouhdnks to Dr. Yin Soriya and Ms.

Suchada Meetakutaporn for their constant commemdsaalvice. Special thanks Dr. Vute
Wangwacharakul for technical comments and advi¢es Tesearch would not have been
possible without initial contribution and techniclpport from Mr. Chhinh Nyda and Mr.

Chou Phanith.

| would like also thanks to Dr. Ngin Chanrith, tk@ector of thr Graduate Program of
Development Studies, Royal University of Phnom Rémhgeneral support. | also thank Dr.
Suchat Katima, Direct of the Mekong Institute, Taad, and H.E Tony Lynch, New Zealand
Ambassador-Designate to The Kingdom of Cambodiastipporting the Mekong Institute-
New Zealand Ambassador's Scholarship (MINZAS) 2Qildich provides both technical

supports and a grant for conducting the research.

| would like to thank lecturers at the Royal Unsigy of Phnom Penh and trainers at the
Mekong Institute during the training on “Researclethbdology for Master's Students in

CLMT Countries” for sharing their knowledge, exgerce and skills.

Thanks also to the MDS’ coordinator, Mr. Keo Mortkoand the MINZAS’s coordinator,
Mr. Seang Sopheak and Ms. Jenisa Belardo, for teirdination and support.

| also owe thanks to Ms. Ouk Ratha, Ms. Sen Riteththeir assistance during the field
work. | also thank Mr. Chan Cep, Commune Chief @iy Lvea, and other six village heads
for their support during the fieldwork. Also thanks Key Informant Interview from the

Royal University of Phnom Penh, Provincial Depammef Water Resource of Kampong
Speu, Provincial Department of Agriculture of KampoSpue, Provincial Department of
Environment of Kampong Spue, and respondents irPdeng Lvea commune, for sharing

their knowledge and experiences.

Unforgettably, | would like to thank my parents (MMan He and Mrs. Keo Saroeurn),
brother (Mr. Cheb Him), and sisters (Mrs. Cheb Mrs. Cheb Sreymom, and Ms. Cheb

Cheayden) for their moral, support and encouragéasewell as classmates and friends.

| vii



Abstract

Cambodia is one nation that is most vulnerablditoate variability and change. The effects
of climate change- if as severe as predicted —enage efforts to alleviate poverty and food
security of farmers. While climate change vulndigbiassessments are considered as a
principal vehicle for informing the need for adapin, there have been few studies on
climate change vulnerability at the community leirelCambodia, where these effects are
often the hardest. This study aims to address khasvledge gap through a vulnerability
assessment study at the grassroots level.

The study seeks to assess vulnerability levelsxayn@ning this at the household level, their
exposure, sensitivity and adaptive capacities $pard to climate variability and change —
particularly drought. Qualitative and quantitatieiata was used in the study, with
information from both primary and secondary sourc@ee hundred and eighty villagers
were involved in the household survey while sixtipgrants were involved in the in-depth

interviews (Key Informant Interviews).

The study found that Peang Lvea Commune is vulihetabclimate change variability. Most
households in Peang Lvea Commune (86.3 per ceatywdnerable to climate variability —
particularly drought —due to a low degree of expesmedium sensitivity, and low adaptive
capacity. They have a low exposure degree bechagehive never experienced any hazards
besides of drought, and drought does not frequestbur in the commune, for example,
households only maximally experienced drought foeé years since 2005 to 2012. The
community has a medium degree of sensitivity taate variability. Households distribute
most of the family labor to the agricultural sectparticular rice production, and source of
income generation is also dependent on this clins&esitive sector. In addition, the
community has a relatively low ability to adapteiovironmental changes. Rural households
have insufficient water for agricultural producti@nd domestic consumption, one crop
planting habit, low income, lack networking withigigbors and villagers in the commune.
Hence, given that there are five capacities forskbolds to respond to drought hazards, only
human capital is the medium while physical, natufiaancial, and social capital, is low.
Though the commune is not often exposed to climeltded hazards like drought, the study
indicates that the commune is vulnerable to clinvateability due to its medium sensitivity

and low adaptive capacity to climate variability.

viii |



While the exposure cannot be addressed in the srart the way to reduce the vulnerability
is to decrease sensitivity, and increase adapépeadaty. Improving local livelihoods through
livelihood diversification would decrease sensitivio climate variability. To increase
adaptive capacity, adaptive strategies such aslajguwent and rehabilitation of reservoirs,
irrigation system and water storage facilities réase of water efficiency in agriculture and

promotion of farmers’ saving groups or cooperatigaseeded.






Rural Households’ Vulnerability Assessment to Clendariability
The Case of Peang Lvea Commune, Odongk Distriehpgéag Speu Province, Cambodia

1. Introduction

1.1 Background

The consequences of climate variability and chaargepotentially more significant for the
poor in developing countries than for those livingnore prosperous nations (ADB, 2009). It
is strongly highlighted that those who are depehdereconomic activities that are sensitive
to climate change, would be directly impacted tigiogroductivity levels and diminished
livelihoods (USAID, 2007). Slow agricultural praoctivity growth, declining income growth,
and problems of maintaining food security, for amste, already pose challenges to many
countries in the region of Asia and Pacific (ADB03).

Cambodia has been relatively identified as onéhefrhost vulnerable to climate variability
and change (Yusuf & Francisco, 2009), and her seatd -agriculture and fishery, are
already concluded to be the most vulnerable (ADB)®and Allison et al., 2009). For this
reason many researchers and studies believe th@ambodian people, especially those who
are dependent on agriculture and fishery (or rocaiseholds), are also vulnerable to climate

change and variability.

According to USAID (2007), the common use of vuliglity assessment explains that

vulnerability is a function of exposure, sensitvaénd adaptive capacity. Adapting to climate
change involves reducing exposure and sensitivityiacreasing adaptive capacity (USAID,

2007). That is why climate change vulnerability esssnents are regarded as a principal
vehicle for informing the need for adaptation, a&ding the question of “what are we

adapting to?” as well as aiding the selection avaluation of specific adaptation options

(Preston & Stafford-Smith, 2009).

1.2 Research Rationale

While vulnerability assessment is inevitably neetieéddress the climate change impacts
and adaptation (Fussel, 2007), there are feweieswabout climate change vulnerability in
Cambodia. Most of these studies focus on the natiand sub-national level and very few

studies at community level where most householdssaverely affected. Thus, this study is
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conducted to fill gaps of vulnerability study inettiterature by emphasizing the grassroots

level.
1.3Research Objective

The study generally aims to assess rural houséhwldserability to climate variability,

particularly drought hazard. The study specificaliys to:

1. Assess exposure levels of household to climatesity and drought hazard
2. Assess sensitivity level of rural households, and

3. Assess adaptive capacity of rural households jporeding to climate variability
1.4Research Question & Hypothesis

The main research question is “to what extent ar&l households in Peang Lvea Commune
vulnerable to climate variability?” With this resel question, the study attempts to test the

following hypothesis.

1. Majority of rural households are slightly exposedlimate variability

2. Majority of rural households are sensitive to cliengariability

3. Majority of rural households have a low adaptiveamty to respond to climate
variability

4. Majority of rural household are vulnerable to climaariability.
1.5 Scope and Limitation of the Study

The study on vulnerability assessment of rural bbokls to climate variability are scoped
and limited through the study subject, site, tagyeup, and time period. Firstly, the study
only captures hazards which occur at the study s#pecially drought. The study does not
differentiate whether it is natural hazard or cliemahange induced hazard. Secondly, Peang
Lvea commune, Odongk district, Kampong Speu pravimg selected as the study site
because it has been mapped as a vulnerable comtouriamate variability and change.
Finally, the drought frequency was only capturedirduthe period of 2004 to 2012 which

was employed to assess the vulnerability of ruoaisehold to climate variability.
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2. Conceptual Framework of Vulnerability

The concept of vulnerability has been a powerfudlgical tool for describing the state of
susceptibility to harm, powerlessness, and marigynail both the physical and social system,
and for guiding normative analysis of actions tbarce well-being through the reduction of
risk (Adger, 2006). However, there are so mangngeof vulnerability that have been used
and discussed (Adger, 2006; Alwang, Siegel, & Jasgr, 2001; Brooks, 2003; Fissel, 2007;
Fussel & Klein, 2006). While the term of “vulneiitly” is now a central concept in a
variety of other research contexts such as ecolpgplic health, poverty and development,
secure livelihoods and famine, sustainability scéerland change, and climate impacts and
adaptation (Adger, 2006; Fussel, 2007), this team ho universally accepted definition,
largely because different disciplines use the téiffierently to explain their areas of concern
(Deressa, Hassan, & Ringler, 2009; Fussel, 2007).

However, the scientific use of ‘vulnerability’ omglly has its roots in geography and natural
hazards research (Fussel, 2007). According tadirés Staford-Smith (2009), they believed
that the integrated view of vulnerability of twormepts in natural hazards (Risk-Hazard
Model & Press-and-Release Model) resulted in tli@dRdefinition of vulnerability.

“Vulnerability is the degree to which a system isceptible to, or unable to
cope with, adverse effects of climate change, dwtuclimate variability and

extremes. Vulnerability is a function of the chaeacmagnitude, and rate of
climate change and variation to which a systenxsed, its sensitivity, and

its adaptive capacityMcCarthy et al., 2001).

Vulnerability, is a function of the sensitivity afsystem to changes in climate (the degree to
which a system will respond to a given change imatfe, including beneficial and harmful
effects), adaptive capacity (the degree to whicjusithents in practices, processes, or
structures can moderate or offset the potentiatifonage or take advantage of opportunities
created by a given change in climate), and theadegf exposure of the system to climatic
hazards (McCarthy et al., 2001).

There are common terms across theoretical appreachdnerability is most often

conceptualized as being constituted by compondatisinclude exposure and sensitivity to
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perturbations or external stresses, and the cgptaciadapt (Adger, 2006). The framework
had been employed in many recent studies (ADB, 2G02tibouo & Ringler, 2009; Yusuf
& Francisco, 2009).

Vulnerability

Adaptive
Capacity

Figure 1. Conceptual framework of vulnerability

Exposure is defined as the nature and degree tachwlai household experiences
environmental or socio-political stress. The chimastics of these stresses include their
magnitude, frequency, duration and the real extétite hazard (Burton et al cited in Adger,
2006). Exposure to environmental hazards, espgcabught is well studied in many
countries where agriculture is dominant (Luers, élpbSklar, Addams, & Matson, 2003;
Zarafshani et al., 2012). The methods employedniterstand the nature of these climate
disasters varied from author to author. Livermastsdy on vulnerability of farmer’s in
Mexico to drought suggested that using diverse tjadéime data sources can enable us to
identify the place and people who are prone to gho1990). The study only applies the
experience of drought at the village level as ardicator for the exposure, and there are a
number of studies that employ hazard frequency asoay for exposure (Deressa et al.,
2009; Hahn, Riederer, & Foster, 2009). To get mcoecrete exposure from different
households, experience of water shortage is algboged (Hahn et al., 2009). In short, there
are two indicators that capture drought exposusgjuency of drought since 2004 to 2012
(number of years experienced drought at the villeyel), experiences of water shortage
during 12 months of year 2012 (number of monthsexjerienced water shortage at the

household level).
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Table 1. Exposure’ Indicators

Variable Explanation

Frequency of drought Number of drought years fr@®4to 20012 in a particular
village. It is assumed that households in samagallhave the
same frequency of drought.

Water shortage Number of months households struggibtain water for their

domestic consumption in the 12 months of the y@ap2

Sensitivity refers to how households could be neght affected by environmental stresses
(Yohe & Tol, 2002). The sensitivity to climate clggn and variability could be
operationalized by the number of indicators whioh @ready conducted by Aulong & Kast
(2011), Below et al (2012), Gbetibouo & Ringler @20, and Hahn et al (2009). However,
only some indicators are adapted because of daitbwity and its relevance, especially to
drought hazard. The indicators capturing sensytigite the dependency ratio, percentage of
active family labor working in the agricultural $eG percentage of the annual income
generated from farming, and number of months theséloold experienced food shortage in
the 12 months of the year 2012. Totally, therefape variables that measure sensitivity of a

household to drought hazard.

Table 2. Sensitivity’ Indicators

Variable Explanation

Dependency ratio (Age below 15+ age over 65)/ tiatalily members

Proportion of active Active agricultural labor/total family labor

family labor working

agriculture

Percentage of annual Income generating from rice production/ total armueome

income generated from

agriculture

Food shortage Number of months household struggbbtain food for their
family in the 12 months of the year 2012
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Adaptive capacity is the households’ ability to hgiiand or recover (Ebi et al., 2006).
Adaptive capacity encompasses a number of comp®n€hé households which are highly
adaptive to hazards can be considered to be adaiptiterms of six components (Smit &
Pillifosova, 2001) such as economic stability, temlbgy, information and skills,
infrastructure, institutions and networking, andiigg These six dimensions are similar to
the sustainable livelihood approach (SLA) which sists of social capital, human capital,
financial capital, physical capital, and naturgbital, and this approach is already carried out
to assess vulnerability in Aulong & Kast (2011),I&®® et al (2012), Gbetibouo & Ringler
(2009), and Hahn et al (2009). Here, adaptive @apan responding to a drought hazard, are
measured by five capacities namely: physical chpftafrastructure), social capital
(institution and networking), human capital (infation and skill), and financial capital

(economic stability).

= Social capital refers to the relationship of howdef with other villagers. It is
understood that if household have good relationshith others villagers, they
will have a high adaptive capacity in terms of abcapital because they will get
help from those villagers and neighbors. Socialitabps represented by the
average number of receiving and giving agricultassistance, and borrowing
and lending money (Hahn et al., 2009).

= Natural capital is represented by agricultural larme and average crop diversity.
It is assumed that if households have a higherralatapital. It is assumed the
higher? Agricultural land size and different typ#scrops that households have,
the higher their adaptive capacity.

» Financial capital is represented by income pertaapind percentage of income
generated from non-agricultural sectors. It is as=il that if a household has
financial capital, they have higher adaptive cayaa respond to climate related
hazards.

Table 3. Indicators of adaptive capacity

Capital Variables Explanation

Natural Agricultural land Total size of agricultural land in particular hohekls

size
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Capital Variables Explanation
Average Crop The number of crops grown by a household e.gg(ric
Diversity cucumber, water melon, corn, and bean). If a haaldeh

grows one of these crops, they get one score.
Financia Income per capita  Total annual income/ total famigmber
I Percentage of Total income generated from non-agricultural
income generated sectors/total annual income.
from non-
agricultural sectors
Human Percentage of Total family laborer/total family members.
active
laborers/household
Level of education Education grade which household’ head has finished.
of household’s

head
Experience of Number of years which household’ head had
farming of involvement.

household head
Social  Average number Receiving number (rice mill, rice seed, pull riezdling,
Receiving and sowing rice seedling, and harvesting)+ Giving numbe
giving agricultural (rice mill, rice seed, pull rice seedling, sowincger
assistance seedling, and harvesting). If a household gives and
receives one assistance, they get one score.

Average Borrow: If a household either borrows or lends money with

Lend Money money, they will get one score. If they have bty get
ration two scores.

Physical Percentage of Total agricultural land size/ total agriculturahth
Irrigated

agricultural land
Number of water Total accessible water source for domestic consiompt

sources
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= Human capital is represented by the percentagetivedaborers/household, level
of education in schooling years that householdadheished, and experience of
farming of the household head. It is assumed tha household has human
capital, they have a higher adaptive capacity $poad to climate related hazards.

= Physical capital is represented by the percentageigated agricultural land of
the household and number of accessible water shulcés assumed that if a
household has physical capital, they have a higtaptive capacity to respond to

climate related hazards.

3. Research Methodology

Both qualitative and quantitative research is erygudoin the study. Qualitative research
employs both a desk review and key informant inéavg. The desktop research is conducted
through extensive and comprehensive literaturesveviin order to capture the indicators for
the households’ vulnerability assessment. ThenKsix Informants were interviewed with
in-depth interviews to consolidate the indicatorbe in-depth interviews were conducted
with two academia in Phnom Penh, one person from Bmovincial Department of
Agriculture in Kampong Spue, one person from thevicial Department of Water
Resources in Kampong Speu, one person from therferaDepartment of the Environment
in Kampong Speu, and a commune chief of Peang L@dangk District, Kampong Speu

Province.

Consolidated indicators, on the one hand, wereegathby using households’ survey. Face
to face interviews were conducted to gather primdaya from 190 households and six

villages’ heads. Structured questionnaires werel@yed to facilitate face to face interviews.
3.1 Data Collection

To conduct, face-to-face interviews at the housthible number of samples is determined by
probability sampling. Sampling used two steps. thirdhe number the sample from

communes is determined by the equation (Yamar@)Mhich is illustrated below:

n= ﬁ Equation 1

8|
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Wheren and N is number of samples and population in the commuespectively,e is
standard error (7%). According to this formula, 1§@nples out of 1371 households is

interviewed. However, 180 households were intereigw

To ensure data reliability and validity, clustemgding is employed in the Peang Lvea. The
commune is clustered into three zones (impact, umedmpact, and high impact zone). In
each zone, there are two villages, and samplesoné or village are selected using the
formula below.

nx=— hx Equation 2

n
N

Wherenx is the village samplejthe total samples in the commune, and N, hx is thal tot
population in the commune, and village, respecivEhe sample by households is shown in

the table 1.

Table 4. The number of population and samplesrgetad sites

Zone Name of village Household Sample
Zone | Trapeang Rumchek 50 30

Khvet 80 30

Zone Il Chvek 84 30
Trapeang Skon 94 30

Zone |l Kandal 121 30
Trapeang Andoung 96 40

Lastly, random sampling was employed to conducirtezviews. Face to face interviews are
conducted by using structure questionnaires. Oaeiie hand, all six village heads were also

interviewed primarily to gather the drought freqagmformation
3.2 Selection of the Study Area

Peang Lvea is selected as the study site for a eunforeasons. Firstly, Kampong Spue is
one of the most vulnerable province to Climate @egam Cambodia (Chhinh & Cheb,
Fourthcoming; MoE, 2006; Yusuf & Francisco, 2008nd is also one of the poorest
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provinces in Cambodia. Peang Lvea commune has iveg@ped as vulnerable commune
from three different reports (Chann & Kong, Foudming; Provinical Committee for
Disaster Management of Kampong Speu, 2010; WFP3&00hile there is lack of evidence

at the household level. For these reasons, Peasmydommune is selected as the study site.

Located in the Northern part of Kompong Speu, Pdasgea commune is administratively

located in Odongk district; there are 18 villagasPeang Lvea commune. Households in
Peang Lvea commune are primarily dependent onwtyne where its population has high

agricultural dependency. With a total population7859 households, 99.2 percent of the
labor force are working on agriculture (NCDD, 201G)ven that the majority of the people

are working in agriculture, there are no plots wigated farmland (NCDD, 2011), and

49.95% or 748 families own less than one hectareiag land. Seriously, given rice

production in the wet season, rice yield is draoadiy reduced from 1.5 ton per hectare in
2008 and 2009 to only 1 ton per hectare in the p¢&2010 (NCDD, 2011). Peang Lvea
commune is highly effected by drought due to a poaation system and highly-dependent
rain-fed agriculture (NCDD, 2009; WFP, 2003a, 2003b

Kampong Speu Province

Legend

[ | Boundary

[ ] Studied Province
=77 studied District

[ studied Commune

Cambodia

5 ) \(J ) 7.575 15 5 i
' wyﬂf}‘/ 0?&.Sg‘l__0:22_—3OIO(ilmneters Peang Lvea Commune in Odonkg District

Figure 2. Site of vulnerability studies

10 |



Rural Households’ Vulnerability Assessment to Clendariability
The Case of Peang Lvea Commune, Odongk Distriehpgéag Speu Province, Cambodia

3.3 Analytical Approach

The study only employs the indicator approach &seasing vulnerability to climate change
as Luers, et al (2003) stated that indicator apgres are valuable for monitoring trends and
exploring conceptual frameworks. These levels dhexability may be analyzed at the local,
national, regional, and global scales (Deressd.e2@09). Hinkel (2011) believed that the

indicator approach is only suitable for finer ssalghere the system is not complicated.
Hinkel (2011) believed that there are four typesaofjluments to select indicators for
vulnerability assessment to climate change andabdity- deductive, inductive, normative,

and non-substantial arguments. This study only ewspthe normative argument of the
indicator approach to assess vulnerability to denaariability. Hinkel (2011), believe that

the normative argument of equal weights is freqyarged in aggregation as the example in
The Livelihood Vulnerability Index: A pragmatic agach is to assess risks from climate
variability and change such as--A case study in &dzique (Hahn et al., 2009). There are
four steps in conducting vulnerability indexing. eTlfirst step is normalization where all

indicators will are normalized to acquire an indeom 0 to 1. 0 as low, and 1 as high. The

indicators are explained in Appendix (1).

Stepl:Normalization of Indicator

ji —_(h —1min) Equation 3
(Imax — Imin)
Wherel; is index of indicator, ant}, is the indicator of each household, dpd andlnaxis the

maximum and minimum value of the indicator of eholisehold.

After normalization of indicators, generating indafxcapital was employed. For example, in
the case of adaptive capacity there are five dap#ad each capital index is generated by

using Equ. 4.

Step 2 Generating index of capital
n
i

Di :ile Equation 4

| 11
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Where D is index of dimension, angis index of the dimension of each household, m=l
the number of indicators.

After generating the index of dimension, step thaélé generate the index of vulnerability
attribution (exposure, sensitivity, and adaptivpazaty). For example, in the case of adaptive
capacity, there are five capitals; they are catedldy using equation 5.

Step 3: Generating the index of Vulnerability Attribute xfgosure Index (EI), Sensitivity
Index (SI), and Adaptive Capacity Index (ACI)).

n
> Wi di
VA=12 Equation 5

3> wa
i=1

Where Dis index of dimension, arid; is weight of the dimension of each household, mnd
is the number of indicators in each dimension. $dazote that all vulnerability attributes do
not necessarily follow all three steps becauseepedds on whether each vulnerability

attribute consists of dimensions or not.

After generating the vulnerability attribute, thest step is to generate vulnerability index

which is shown in Equation 6.
Step 4 Generating Vulnerability Index

_(EI +S)+ @- ACI)

3 Equation 6

VI

Where D is the index of dimension, angis the dimension of each household, and the
number of indicators. The index ranged from O (Isty#o 1 (highest). The index is classified
into four five categories-every low (0.00 to 0.2@)y (0.20 to 0.40), medium (0.40 to 0.60),
high, (0.60 to 0.80), and every high (0.80 to 1.00)

12|
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4. Results and Discussion

4.1 Vulnerability

Local vulnerability assessment is measured by tiection of local hazard exposure,
sensitivity, adaptive capacity. The results of gtyaint to fact that households living in
Peang Lvea Commune, are vulnerable to climate biitya particularly drought, due to low
exposure (index of 0.12), medium sensitivity (0,48)d low adaptive capacity to climate

variability (0.28 or inverse adaptive capacity atA) (Figure 3).

Exposure

0.80

0.60 0.15

0.40

0.20

0.

0.72 0.40
1-Adaptive Sensitivity

Capacity

Figure 3. Vulnerability attribute and its index

Using 0.5 index as the threshold, 86.3% of housishate vulnerable to climate variability.
So it could be seen that a majority of househaidBeang Lvea Commune are vulnerable to
climate variability, particularly drought hazardSpecifically, it can be found that households
in this targeted site are mainly placed in the medand high vulnerability which is about
69.5% and 30.0%, respectively. There is only 1skbold (0.5%) in the low category
(Figure 4). Generally, it could be concluded these rural households are in the medium

vulnerability category to climate variability wiin average index of vulnerability 0.57.
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Figure 4. Index of vulnerability by household
4.2 Exposure

Exposure is represented by the drought frequendynamber of months of water shortage in
each household. The level of the exposure varipsra#ng on this individual variable. It is
highlighted that the variable of frequency of drbug assumed that households in the same
village have the same frequency of drought. Faiaimse, village A experienced drought of 4
years from 2004 to 2012, so all households ingdl& are assumed to encountered drought
4 years as well from 2004 to 2012.

The frequency of drought is slightly different froone village to another village among the
six villages. Households in Trapang Rumcheak weq@®ed to 3 years of drought from
2004 to 2012. Households in Chveak, Kvit, Prape@kgn village experienced 2 years of
drought from 2004 to 2012. Least experienced wétagre households in Prapeang Andong
and Kandal, these households only experienced rlofedrought. It is believed that rainfall
is very variable because villages in the same conemexperienced different numbers of
drought in the last 9 years from 2004 to 2012.

The second operational variable of exposure isvghtertage. Water shortage is occurs when
particular household do not have enough water famektic consumption when drought
occurs in the village. With drought frequency captexposure at the village level, water

shortage can tell different exposures at the haldelevel. Overall, all households
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experienced water shortage, with some househokels ewcountering water shortages of four
months during the year 2012. On average, householdse six villages consume water
insufficiently for about one month during the twelmonths in the year of 2012.

Exposure index
0.25

0.20
0.15

Index

0.10
0.05

0.00
Drought Water shortage Expsoure

Variables

Figure 5. Level of vulnerability in each zone

Looking at the household index of each householdrathe 190 households, it can be seen
none of these households has an index higher ti&m Oit is found that the majority of
household have an index around 0.10 to 0.20. It warfound that households in these
targeted sites only are in the very low and lowasxpe level. However, considering the
index value ranging from 0 (lowest) to 1 (highest)is believed that all households are
slightly exposed to climate variability becauseintdex is relatively high at 0.15 (Figure 5).
The exposures are significantly different amongzbees. Zone | is highest while zone Il is
the lowest. So the first hypothesis is correct timiseholds have a low exposure to climate
variability, especially drought. These results @vasistent with the vulnerability assessment
at the provincial and national level (ADB, 2009; st & Francisco, 2009)which state that
Kampong Speu province and Cambodia as a whole Hasv &xposure level to climate

variability and change.

4.3 Sensitivity

In this study local sensitivity to climate variatylis measured by the function of dependency

ratio, proportion of active agricultural laborepgrcentage of income generated from rice
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farming, and number of months of food shortagea22 Sensitive indicators are assessed
upon the rated information of 190 households ingdlin this study.

It should be recognized that with the advantagklodr force availability in rural areas, the
dependency ratio indicator is relatively low. Tlesults of survey found that the average size
of households is 5.6 persons, while total dependerhbers are 1.9 persons (age under 15
year olds, over 65 year old and persons with disgbiThis means that the dependent ratio
is relative low of 0.34. In other words, houselsdiging in the study site are not sensitive in

terms of the dependency ratio.

Another indicator of sensitivity is the proportiohactive laborers working in the agricultural
sector. The higher percentage of active agricultataor, the higher the sensitivity is. It is
clearly seen that while the average total familymhers is 5.6, the average member of
laborer is almost 4 people per family. Three okthéour family members are active laborers
in the agricultural sector, especially rice farmig can be said that households whose
majority of laborers are involved in agriculture more sensitive because the family
distributes labors to the climate sensitive secéw.in this case, families in Peang Lvea
commune are highly sensitive to climate variabjlggrticularly drought, because when their
rice paddy is seriously impacted by drought, th&milies would be unemployed
immediately. The percentage of active laborers liaa in agriculture is relatively high at
71.74%. Relatively speaking, the households insthdy site are highly sensitive to climate
variability in terms of share of agricultural labos.

Although, households are sensitive to climate \mlitg in terms of the share of agricultural
labor, it may not be sensitive in terms of the shafrincome from agriculture, particularly
rice farming. It can be seen that household in §darea commune are in the medium
sensitivity level to climate variability in termd mmcome generation. Annually, households
could earn around 2 million riels (about 500.00 YSihich is 40% of their total annual

income.

Food shortage is another variable of sensitivityribg the 12 months of year 2012, it is
found that households experiencing food shortage irem one to four months of the 12
months in the year of 2012. There are 1.15 montitsod 12 months that households
encountered food shortage on average.
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Index of relative sensitivity

Dependency ratio
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Figure 6. The contribution of sensitivity variables

In terms of the index ranging from 0 (lowest) t¢highest), it is found that only the share of
agricultural laborer is the main variable contribgtto sensitivity followed by the share of

farming income, dependency ratio, and food shortayéh the exception of share of

agricultural laborers, other three variables do hate index over 0.5 which means that
households are not sensitive to climate variabitityerms of the share of farming income,
dependency ratio, and food shortage. But the sbfaif@ming income also concern in term
of sensitivity because its index is 0.43 (Figure Bhis shows that the sensitivity of zone is

not statistically significant.

It can be found that household in these targets$ siould be placed into four categories.
9.5% of households are placed in the very low, evttile majority (44.7% of households) is
placed in the low category. Households in the aategiedium and high are 39.5% and 6.3%

respectively. Among these five categories, arowt 4re sensitive to climate variability.

4.4 Adaptive Capacity

Adaptive capacity is represented by five capitdidivelihood- natural, human, physical,

financial, and social capital. The level of adaptoapacity varies depending on this capital.
Results of adaptive indices assessment revealfithuseholds living in this commune have
advantages in certain attributes to adaptive idisach as human capital index, but
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weaknesses exists in natural capital index, firrdmmapital index, physical capital index and
social adaptive index. As can be seen in Figuth& average index of adaptive capacity is
0.28. This adaptive capacity resulted from 0.12atural capital, 0.08 of social capital, 014
of physical capital, 0.54 of financial capital, a@84 of human capital (Figure 7). Adaptive

capacity is not significant among the zones of highact, medium impact, and low impact

group.

Five captials of adaptive capacity

O.l%latural 0.12
0.4
Social 0.2 Financial
0.08 0 0.4
0.54
Physical 0.14 Human

Figure 7. Adaptive capacity and its dimensions

Natural capital is the first dimension of adaptoagpacity. Natural capital is determined by
agricultural land, and crop diversity. Natural d¢apiis relatively low because of small
agricultural land sizes and less crop diversityie Tndex of natural capital is 0.12. Looking
at agricultural land, its index is relatively low@17. The average agricultural land is 0.85
hectares with a high standard deviation of 0.8adilition, Average Crop Diversity (rice,
cucumber, water melon, corn, and beans) is rel&iwen this study site. It is found that the
majority only plant one crop (rice paddy) whichaisout 86.3 %. Households in the study site

plant 1.23 crops on average. As the result, tbp diversity index of this study site is 0.08.

Human capital is another important resource foall@claptive capacity to climate variability
and drought disaster. Human capital was designeggtess household human capital with a
focus on percentage of labor per household, holdehwead s education and farming
experiences of household heads. It has a high \all@bor in the Peanl Lvea Commune.
Among 5.6 of the total family members, there areualsl family members that are working.

In general, 70.58% of family members are workingeimch household of Peang Lvea
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Commune. Education of households’ head is relatil@lv. On average, household’ head
finished studies at grade 4.2. This means that dndyfinished study at primary school level.

One the one hand, farming experiences of houselddd is the last variable of human
capital of adaptive capacity of the household. fedly speaking, the farming experiences of
household head are high. They have about 32 ydafarming experience. Overall, the

households in the study site have a high adaptyadty in terms of human capital. The
index of human capital is 0.54. It can be said thanan capital is high because of a high
index of laborers and high farming experiences.usébolds have a high index of laborers,
with its index at 0.71. This is followed by farrgirexperiences, with an average index of

0.58 while there is a low index of education of floeisehold head.

Physical capital is the third dimension of adaptoapacity of each household. Physical
capital is measured by the share of irrigated afitical land, and number of water sources
which households have access to for their daily ekiim consumption. Share of irrigated
agricultural land is remarkably low in the studyesbecause there are no secured water
reservoirs or water sources for agricultural prdigduc Only households having rice fields in
the water reservoir can access to water becausegbevoir is totally destroyed. Share of this
irrigated land is maximum at 64% while there areozerigated land for the majority of
households. In addition, in terms of domestic comstion, it is no different from other
agricultural purposes. Normally, households caresgaainwater, pond, well, and others
such as buying water from nearby houseHold#\lthough, households have alternative
options for domestic consumption, it is found thath household can probably access two
sources of water for domestic consumption whiciraaind 1.81 sources. It is concluded that
households in Peang Lvea have a low adaptive dgpacierms of physical capital, and its
average index is 0.14. This low physical capitaldiee to low irrigated land and water
accessibility. The index of percentage of irrigagagticultural land and number of water
sources in the study site is 0.02 and 0.27, resfadyt

The financial aspect is the fourth capital of adegptapacity to be measured. There are two

variables that measure financial capacities- pg@it@ancome and percentage of income

! For those who buy water, they have to transpotémta the house by their own. Some sellers habehes to

transport water to the buying household.
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generated from the non-agricultural sector. Peit@apcome is generated by the division of
total income over the total number of family mensbeRelatively speaking, per capita
income of rural household is low at 1,539,700 rietsabout 38% dollars per annum (32

dollars per month or 1.07 dollar per day). Anothariable of financial capital is percentage
of income generated from the non-agricultural sedtois found that households in Peang
Lvea Commune are slightly high because their incdram the non-agricultural sector is

51.22%. Generally speaking, households in Peargp lcommune have a low adaptive
capacity in terms of financial capital because tdva per capita consumption which is about
one dollar per day. The overall index of financ@apital of households in Peang Lvea
Commune is 0.40 which is due to the index of pguitaancome (0.27), and percentage of
income generated from the non-agricultural se@d3).

Social capital plays an important role in localyaetion and mitigation of the drought hazard
impacts in the context of rural communities. Thisdy investigates social capital with two
indicators —number of assistance (both receivirgd) giing) and number of borrowing and
lending money. Assistance from relatives and friensl measured by receiving and give
assistance on the agricultural sector such asseeel, pulling rice seedlings, transplanting
rice seedlings and harvesting. It is found thaidetolds in Peang Lvea Commune could
only maximally get 4 assistances while some houdsldid not get even one assistance. On
average, the households in Peang Lvea only gotd/@@8 assistances. So it can be said that
their relationship is quite low. Borrowing and lémgl money without interest, in addition, is
another variable of social capital. Families arguased to get 0, 1, and 2 of this variable if a
household cannot borrow nor lend money, only boroowend, and borrow and lend money,
respectively. Ranging from 0 to 2, household iarReLvea only have 0.27 number which is
low. Looking at Social Capital as a whole, it iataely low in the study site, and its index is
only 0.08. This is because of the very low numbeaissistance at 0.03 of the index and low
in terms of borrowing money and lending (0.14 afdr).

It is said that the majority of households in thegeted sites only placed in the low and very
low class. 23.2%, and 75.8% of households in thg lewv, and low class while 1.1% of
respondents (2 households) are in the medium ofeasdaptive capacity. It is concluded that
the adaptive capacity of households living in Peanga commune is relative low. This
result is reliable because it is consistent witheotstudies which state that Cambodia has a

2 1 USD= 4,000 Riels
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low adaptive capacity (ADB, 2009; Chann & Kong, Rbaoming; Yusuf & Francisco,
2009).

5. Conclusions and Recommendation

Generally, Cambodia is the most vulnerable to déentdange and vulnerability (ADB, 2009;
Allison et al., 2009; MoE, 2001; Yusuf & Francisc2)09). Rural households are also
vulnerable and strongly impacted by climate chaageé variability which has resulted in
climate hazards (MoE, 2005; The NGO Forum on Canah@d12). Now it can also be seen
at finer scales of Peang Lvea commune and Odongkemural households are relatively
vulnerable to climate variability due to low exposumedium sensitivity, and low adaptive

capacity in responding to drought hazards.

Exposure is low because of drought frequency anttmmshortage. It is believed that all

households were slightly exposed to drought hazbedsause its index is 0.15. In general,
households in Peang Lvea experienced drought Ing&stfrom 2004 to 2012 while they

encountered 1.15 months of struggling to find water

= Having water for household consumption to reduceewahortage is highly and
urgently recommended in the study site, espec@lgn and safe water for domestic
consumption. The recommendation for rural househ@do take care of their water
source by improving their water management and veiteage.

Sensitivity is medium. It is found that only theasé of agricultural income is variable which
contributes to sensitivity followed by the sharefafming income, dependency ratio, and
food shortage. With the exception of the sharagrcultural laborers (0.72), other three
variables do not have an index over 0.5 which misah households are not sensitive to
climate variability in terms of the share of farmimcome (0.43), dependency ratio (0.34),
and food shortage e (0.10). Thus, to reduce $@hsiit is necessary to reduce the
distribution of share of active agricultural labaand share of farming income while

dependency ratio and food shortage are not criiicadensitivity.
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Livelihood diversification is recommended to redutistribution of labor in the
agricultural sector and reduce income generateph floe agricultural sector. The

government and NGOs should take more account @ftpect in the region.

Results of adaptive indices assessment revealhitheseholds living in this commune own

advantages in adaptive indices such as human tapitx, but there is a weakness in the

natural capital index, financial capital index, ploal capital index and social adaptive index.

The average index of adaptive capacity is 0.28s Hdaptive capacity results from 0.12 of

natural capital, 0.08 of social capital, 014 of glgl capital, 0.54 of financial capital, and

0.54 of human capital. It can be found that theamityj of household in these targeted sites

only placed in the low and very low class. 23.2%g &5.8% of households in the very low,

and low class while 1.1% of respondents (2 houskshahre in the medium class. It is

concluded that the adaptive capacity of househtildsg in Peang Lvea commune is

relatively very low. It is recommended that:

22 |

Skills of farming should be contiguously providex Households to strengthen their
farming techniques to increase more human and adatapital. Government and
other agencies should provide more techniquesdaséholds to plant other crops to
reduce their dependency on rice production. Fagnfiauseholds should increase
their farming skills as well to increase their arep productivity and increase their
natural capital.

Physical capital can be increased when there idl scale-irrigation for agricultural
production. So the government and sub-national morent should continuously
allocate a budget or assistance to build watervess or irrigation in the study site.
For the purpose of domestic consumption, there ldho®i some assistance for clean
and safe water sources in the commune.

Similarly, financial capital could be increased son as livelihood is diversified.
Group savings is also recommended to increasedialacapital.

Last but not least, to increase social capitalafdeholds is to build networks among
the rural households. Households are recommendexkdbange their agricultural
land with other families rather than working witretr own family while they do not

optimize use of technology.



Rural Households’ Vulnerability Assessment to Clendariability
The Case of Peang Lvea Commune, Odongk Distriehpgéag Speu Province, Cambodia

Since the study has limited time, there are sonps gamaining. It is also suggested that

further study should include the following aspects.

= Since the study only employed normative argumehteeindicator approach- equal
weight of indicator, it is also suggested to inigee different weight of indicators as
well as the number of indicators. A study on tlffeativeness of the adaptation of
rural households as well introducing the right adapn which would reduce mal-

adaptation is recommended.
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Appendix:

Appindex1. ANOVA test on different zones (high inspanedium impact, low impact zone)

Sum of df Mean F Sig.
Squares Square

Exposure Between 0.09 2.00 0.05 24.49 0.00
index Groups

Within 0.36 187.00 0.00

Groups

Total 0.45 189.00
Sensitivity Between 0.02 2.00 0.01 0.61 0.54
index Groups

Within 3.30 187.00 0.02

Groups

Total 3.32 189.00
Adaptive Between 0.00 2.00 0.00 0.22 0.80
capacity Groups
index Within 1.04 187.00 0.01

Groups

Total 1.04 189.00
Vulnerability Between 0.00 2.00 0.00 0.21 0.81
index Groups

Within 0.86 187.00 0.01

Groups

Total 0.87 189.00
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About MINZAS

MINZAS program is a partnership program of Mekongtitute and New Zealand Embassy
in Bangkok. The objective of this program is to @mte research capacity of young GMS
researchers by providing a structured learningfded research application program for 36
master’s degree students from provincial univessitn Cambodia, Lao PDR, Myanmar and
Thailand.

Through a comprehensive supports — trainings, r@aohel meeting, constructive advices
from MI advisors including financial supports — whiare to be and have been provided to
scholarship grantees, students’ research skills @mtuction of research deem to be
developed. The completed research works will bdighgd in ‘Ml Working Paper Series’
and disseminated to related agents among the GMS.

The MINZAS Program is designed for 3 cycles; eaatieclasts for one year with 4 phases:

Phase One: Training on Research Methodology

Phase Two: Implementation of Sub-regional Researé&tespective Countries

Phase Three:Research Roundtable Meeting

Phase Four: Publication and Dissemination of StteleNorks in ‘MI Working
Paper Series’

YV V V

The research cycle involves:

e One month training course on GMS Cooperation an&M$ Integration, research
development and methodology. The students wiltipce their research designs and
action plans as training outputs;

e Technical assistance and advisory support to MINZ#cholars by experienced
mentors and academicians in the course of thendspeocess;

e The scholars will present their research papeis iound table meeting attended by
subject experts and their peers;

e Scholars will revise their research papers and avgpas necessary, based on experts
and peer review during the roundtable meeting;

e Publication of reports as MI working paper series.
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The Mekong Institute (MI) is an intergovernmental ViSion

organization with a residential learning facility located on the

campus of Khon Kaen University in the northeastern Thailand.

It serves the countries of the Greater Mekong Subregion Capable and committed
(GMS), namely, Cambodia, Lao P.D.R., Myanmar, Thailand, human resources working
Vietnam, Yunnan Province and Guangxi Zhuang Autonomous together for a more

Region of PR. China.

integrated, prosperous,
and harmonious GMS.

MI is the only GMS-based development learning institute,
chartered by the six GMS Governments, offering standard and

on-demand capacity development programs focusing on MiSSion

regional cooperation and integration issues.

MI’s learning programs services caters to the capacity building
needs of current and future GMS leaders and policy makers on
issues around rural development, trade and investment

Capacity development for
regional cooperation and
integration.

facilitation, human migration, with good governance and

regional cooperation as cross cutting themes.

MI Program Thematic Areas

RURAL DEVELOPMENT
FOR SUSTAINABLE
LIVELIHOODS

TRADE AND
INVESTMENT
FACILITATION

HUMAN MIGRATION
MANAGEMENT
AND CARE

. Policy
Researc onsultatio

Y 4 X

Cross — Cutting Themes:
- Regional Cooperation and Integration
- Good Governance
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Rural Development for Sustainable Livelihoods
= Agriculture value chains

= Natural resource management

=  Food security and sufficiency

=  Productivity and post harvest support

. Trade and Investment Facilitation

= SME clusters, business to business and export
networking

=  Trade and investment promotion in Economic
Corridors

= Cross-Border Transport Facilitation Agreement
(CBTA) and Logistics

=  Public-Private Partnerships

Human Migration Management and Care

= Safe migration

= Labor migration management

= Harmonization of migration policies and
procedures

= Mutual recognition arrangement for education,
training and skills standard
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